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1.ITosicHuTebHASA 3aNIHCKA

JanHas paboyasi mporpaMmma, TeMaTH4eCKOTr0 ¥ MIOyPOYHOTO TUIAHUPOBAHHS U3YYCHUS (DU3HUKH B
11 xiaccax (68 vacos, 2 yaca B HEJ/ICJIIO)COCTABICHA HA OCHOBE mporpammabl ['.51. Mskuresa s
o0mieo0pa3oBaTeNbHbIX — yupexxaeHuid. M3yueHue ydeOHOro Mmarepuana Mpeanoyiaraet
ucnosb3oBanne yyeonnka Msxuies ['.41.,byxoBueB b.b. «®u3uka 11». «IIpocBemenuer, 2014
r., A.Il. PeimkeBuu «CoOopHuk 3ana4 o pusuke» 10-11xmaccesr «IIpocsemienue», 2013 r.

B pabouyto nporpammy BHeceHbl U3MeHeHus. Paboyast mporpaMma cocTaBieHa B COOTBETCTBUU
C y4eOHBIM IJIAHOM H3y4yeHMs Kypca (u3umku — 2 yaca B Henenmto, /0 4acoB 3a roj, U3 HUX
BHYTPUIIPEIMETHBIN MOAYIb« Peuwienue 3a0au nosviuiennoii cnoxcnocmuy»-21 dac. Beenena
tema «[loBropenue kypca ¢msumkm 7-10 kimaccoB» B CBSI3UM C TeM, YTO, ONMUPAsSCh Ha paHee
W3YYEHHBII MaTepuaj, ydalluMcsl JIeT4e YCBOMTH HOBBIM Ha Oosiee BbICOKOM ypoBHe. Ha

TIOBTOPCHHUEC OTBOAUTCH 4 gaca B cu€T PE3CPBHOT'O BPEMCHHU. ypOBCHB 06y‘IeHI/I$I — 0a30BHIii.

TeMaTH4ecKUX KOHTPOJIbHBIX padoT (3a4éToB) — 6 yacoB.
AJIMUHHCTPATHBHBIX KOHTPOJIBHBIX PadoT) —2 yaca.
JlaGopaTopHbIx padoT-9 yacos.

dopma nosnydyeHus 00pa3oBaHus — ouHas ( B MEPUOJ KapaHTUHA — TUCTAHIIMOHHAS ).

HtoroBasi mpoMexyTouHasi aTTeCTaIMsl IPOBOJUTCS B BHJIE KOHTPOJILHOW paboOTHl B (opmare

oro.

Cpoxk peanu3zauum padodeii mporpammbl — 2019-2020 yueOHBIii roa.

Hean nzyvyenus
N3ydenne Gpu3nku B OCHOBHOW IIKOJIC HAIIPABJICHO Ha JOCTHKECHUE CICAYIOIINX IIEIICH:

. yceoenue 3nanuii 0 GyHIaMEHTATBHBIX (PU3MUYECKUX 3aKOHAX W MPUHIMIAX, JISKAIIUX B
OCHOBE COBPEMEHHOM (PM3UUECKOM KapTUHBI MUPa; HanOoJee BaXKHBIX OTKPBHITUSAX B 00JacTH
(Gu3uKyU, OKa3aBIINX OINpPEENAOIee BIUSIHUE HAa PAa3BUTHE TEXHUKU U TEXHOJIOTUH; METOAAX
HAYYHOTO ITO3HAHUS TPHPOIBL;

. oenaoenue ymeHuAMU TIPOBOJAUTH HAOIIONEHWSA, IUIAHUPOBaTb W BBIIIOJHATH
9KCIEPUMEHTBHI, BBIJIBUTATh TUIIOTE3bI U CTPOUTH MOJIEINIU, IPUMEHATH MOJTY4YEHHbIC 3HAHUS 10
¢u3uke a8 OOBSICHEHUS pa3HOOOpa3HBbIX (PU3MUECKUX SBICHUH U CBOWCTB BEILECTB;
NPaKTUYECKOIO  HUCMOIb30BaHUS  (U3MYECKUX  3HAHMH; OLIGHHMBAaTh  JIOCTOBEPHOCTh
€CTEeCTBEHHOHAayYHO! MH(pOpMalnu;

. pazeumue TIO3HABATEIILHBIX UHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH
B IIpoliecce MPUOOPETeHHs 3HAHUW M YMEHUH MO (U3UKE C MCIOJIB30BAHHUEM DPA3IUUHBIX

HCTOYHHKOB I/IH(bOpMaI_II/II/I 1 COBPECMCHHBIX I/IH(I)OpMaI_II/IOHHBIX TCXHOHOFHﬁ;



. éocnumanue  yOSKICHHOCTH B  BO3MOXHOCTH IIO3HAHWS  3aKOHOB  IIPHUPO/IBI,
UCTIONIb30BAHUSL JIOCTYIKCHUM (PU3WKH Ha 0J1aro pasBUTHS YEJIOBEUSCKON ITMBWIIM3AIINH,
HEOOXOJUMOCTH  COTPYIHHMYECTBA B TMPOILIECCE COBMECTHOTO BBIMOJIHGHUS  3aaad,
YBOKHUTEIHHOTO OTHOIICHHWS K MHEHHIO ONIOHEHTAa TMpU OOCYXKIEHUU MpodiemM
€CTCCTBCHHOHAYYHOTO  COJICP)KAHUSA;, TOTOBHOCTH K  MOPAJIBHO-ITHYSCKOH  OICHKE
WCIIOJIb30BaHUSI HAYYHBIX JOCTH)KCHUW, YyBCTBA OTBETCTBCHHOCTH 3a 3alIUTY OKPY KArOIIeH
CpeIbl,

. UCnOIb306aHUE NPUOOPEMEHHBIX 3HAHUIL U YMeHUNl JJI PEIIeHUs MPAKTUYECKUX 3a/1a4
MMOBCETHEBHON JKU3HM, OOeCredeHUs] Oe30MacHOCTH COOCTBEHHOW >XKW3HH, PaIllMOHAIBHOTO
MIPUPOJIOTIOH30BAHUS M OXPAHBI OKPYXKAIOMICH CpeIbl.

3agaun u3yvyeHus
PaGouass mporpamma mnpemycmaTpuBaeT (GOPMUPOBAHHE Y IIKOJIHHUKOB O0OIIEey4eOHBIX

YMEHHI U HAaBBIKOB, YHUBEPCAJIbHBIX CIIOCOOOB AESITEILHOCTH M KIIFOUEBBIX KOMITETEHITHI.
[IpropureTamMu 111 MIKOJIBHOTO Kypca ()M3WMKM HA dTare OCHOBHOTO OOIIETO 0Opa30BaHMS

SBIISIFOTCS. (JOPMHUPOBAHUE:

MeTanpeIMeTHbBIX KOMNETEHI Ui, B TOM 4YWCIC MPeAMETHbIX KOTHUTHBHBIX H

CHenyuaJbHLIX 3HAHHUM:

ITo3HaBaTeIbHAS 1EATEIBLHOCTD:

*  HCIOJB30BAHWE I TO3HAHUS OKPYKAIOMIETO MHpa Pa3IUYHBIX €CTECTBEHHOHAYYHBIX

METOJI0B: HaOJIOICHIE, U3MEPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE;

* (QopmupoBaHue yMeHUNl pasznuyath (aAKTbl, THUIOTE3bl, MPHUYUHBL,  CIEICTBUS,

JT0Ka3aTeNbCTBA, 3aKOHBI, TEOPUU;

*  OBJAJICHHC aJCKBATHBIMH CIIOCOOAMHU PEIICHHS TEOPETUICCKUX M IKCIICPHUMEHTATBHBIX

3ajad;

* npuoOpeTeHHE ONbITa BBIIBIDKEHUS THUIOTE3 ISl OOBSICHEHHS W3BECTHBIX (DaKTOB H

JKCIIEPUMEHTAILHOM MTPOBEPKU BBIIBUTAEMBIX TUIIOTE3.

HNudopMaiuoHHO-KOMMYHHUKATHBHAS 1€ATEJIbHOCTD:

*  BJIAJICHUE MOHOJIOTMYECKONM M Auanorndeckoil peupto. CroCOOHOCTh MOHMMATh TOYKY

3peHusi COOeCeTHUKA M TIPU3HABATH MPABO Ha NHOE MHEHUE;

*  HCMOJNB30BAaHHE JUIA PEIICHUS TO3HABATEIbHBIX M KOMMYHHMKATHBHBIX 3a/1au pPa3IUYHBIX

UCTOYHUKOB HH(POPMAIIH.

PeduiekcuBHasi 1eSITEJILHOCTD

*  BJIAJICHUC HABBIKAMU KOHTPOJS WM OIICHKH CBOCH JIEATEIHHOCTH, YMEHHUEM TPEIBUICTD

BO3MOJXKHBIC PE3YJIbTAThI CBOUX JIeCTBUIA:



*  opraHu3anus y4yeOHOW JesATENbHOCTH: MOCTAHOBKA II€JIM, IUIAHWPOBAHUE, OIpEelICHUE
ONTHMAJILHOTO COOTHOILIEHUS LU U CPEJCTB.

bazoBelii ypoBeHb U3yueHHs (PU3UKH OPUEHTUPOBAH Ha (POPMHUPOBAHKE OOIIEH KYIbTYpPbI
1 B OOJbIIEH CTENEHH CBA3aH C MUPOBO33PEHUYECKHUMM, BOCIUTATENBbHBIMUA M Pa3BUBAIOIINMU
3a/1auaMu 001Iero 00pa30BaHus, 3a/1a4aMi COITMATH3AIINH.

PaGouas nmporpamMma 1 MOypouHOE IUIAaHUPOBAHHUE BKJIIOYAET B C€Os1 OCHOBHBIE BOIIPOCHI
Kypca ¢u3uku 11  Kmacca  MPEIyCMOTPEHHBIX ~ COOTBETCTBYIOUIMMH  pa3zieliaMH
I'ocynapcTBeHHOr0 00pa30BaTEIbHOTO CTaHAAPTA MO (PUBHKE.

OcHOBHOI MaTepuas BKIIOYEH B KaXIBIH pa3zien Kypca, TpeOyeT Tiy0oKoro 1 MpoYHOTo
YCBOEHUS, KOTOPOE CJIEAYeT T00UBAThCS, HE 3arpykasi maMsATh yJallluXcsi MHOKECTBOM YaCThIX
¢akToB. TakuM OCHOBHBIM MaTE€pHaOM SIBISIOTCS Uil Kypca (U3UKH 3aKOHBI COXPaHEHUs
(3HEprum, UMITYJIbCa, FNEKTPHUUECKOTO 3apsiaa); Uil KBAHTOBOW (PU3MKH — KBAaHTOBBIE CBOMCTBA
CBETa, KBAaHTOBbIE MOCTyJaThl bopa, 3akoH B3aMMOCBSI3M Macchl M 3>Hepruu. B ocHOBHOM
MaTepuall TaKKe BXOAST Ba)KHEHIIWE CIEACTBUA M3 3aKOHOB M TEOpUH, MX IPAaKTUYECKOE
npuMeHeHne. M3ydenue (U3NYECKUX TEOpHUH, MUPOBO33PEHYECKass HHTEPIPETAUs 3aKOHOB
(OpMHUPYIOT 3HAHUS YYAIIMXCS O COBPEMEHHOW HAyYHOM KapTHHE MUpA.

N3yueHne HIKOIBHOIO Kypca (PU3MKH JIOJDKHO OTpa)aTh TEOPETUKO-TIO3HABAaTEIbHbIE
acreKThl y4eOHOro MaTepuia — IpaHULbl IPUMEHUMOCTH (PU3NUYECKUX TEOPUH U COOTHOIIECHUS
MEX1Y TEOPUSIMU Pa3IMYHON CTENEHU OOIIHOCTH, POJIb OMNbITa B (PU3MKE KaK MCTOUHHMKA 3HAHUN
U KpUTEpHs NPaBUIBHOCTH Teopuil. BocruTaHuio ydanmxcs CiIy’kaT CBEIEHUS O NEPCIEKTUBAX
pa3BUTHA (PU3MKH U TEXHUKH, O POJIH (PU3MKH B YCKOPEHHM HAayYHO-TEXHHYECKOTO Mporpecca,
U3 UCTOPUHU Pa3BUTHUS HAyKH (MOJEKYISIPHO-KMHETUYECKON TEOpHH, YUEHHs O HOJIAX, B3IVIAI0B
Ha IPUPOJLy CBETA U CTPOCHUE BEILIECTBA).

Harnsimaocts mperonaBaHusi (U3UKKA M CO3JaHHE YCIOBHU HAMIYYIIErO MOHUMAaHUS
ydJalmuMucs (U3NYECKOM CYHIHOCTH HM3y4aeMOro MaTepualia BO3MOXKHO uepe3 NpUMEHEHHe
JIEMOHCTPALIMOHHOI' O 3KCIepUMeHTa. [lepeueHb 1eMOoHCTpaluii HeOOXOAMMBIX JIJIsl OpraHU3aI|u
HarJIgJHOCTH y4eOHOro mpolecca o KaxaoMy pas3zelly yka3aH B mporpamme. Y OOJbIIMHCTBA
yyaluxcs JOMa B JIMYHOM IOJb30BAaHUM MMEIOT KOMIIBIOTEPBI, YTO JA€T BO3MOXKHOCTh
paciupATh MOHATHIHYIO 0a3y 3HAHUM ydYalMXCs MO Pa3IMYHBIM paslenaM Kypca (QHU3HKH.
Hcnonb3oBanue 00ydaronx NporpaMM pacroyioKeHHBIX B 00pa3zoBarTeabHbIX MHTEpHET-CcaiiTax
nmu  ucnoip3oBanue CD — nuckoB ¢ oOywatomumu mporpammamu  («KuBas Qusukay,
«OtKphITass ¢u3MKa» M Jp.) co3laeT YCJIOoBUS [Uisl (HOPMHUPOBAHMSI YMEHUN MPOBOIUTH
BUPTYaJIbHBIN (PU3HUECKUIT SKCTIEPUMEHT.

Texymuii koHTponbs 3YH yuammxcs peKoMeHIyeTcsi MPOBOAMTH IO IUAAKTHYECKUM

MarcepuajiaM, PCEKOMCHIAOBAHHBIM MHHHCTCPCTBOM IIPOCBCIICHUSA P® B coorBeTcTBUU C
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oOpaszoBaTeNbHBIM cTaHmapToM. [IpakTHdeckue 3amaHusi, YKa3aHHbIE B IUIAHUPOBAHUU

PEKOMEHAYIOTCS JUIA(OPMHUPOBAHUS Y YyUYAIIMXCS yYMEHUH TPUMEHSATh 3HAHUS I PEIICHHS

3a/1a4, ¥ OJIFOTOBKH y4YalIuxcs K caade 6azooro ypoBHs EI'D mo ¢usuke.

[MpsimpiM  mpudTOM yKazaH MaTepualn, CcHOpPMYIUPOBAHHBIE B 00pa3oBaTEIbHOM
CTaHJApTe TMOMJICKAIINI 005S3aTeTbHOMY HW3YYCHUI0O W KOHTPOJIIO 3HAaHWUW ydamuxcs. B
KBaJ[paTHBIX CKOOKax yKazaH MaTepuall, COpMYIHPOBAHHBIH B 00pa30oBaTEIbHOM CTaHIAPTE
(ypoBeHb 0011er0 00pa30BaHus) KOTOPBIA MOJUICKUT U3YUCHHUIO, HO HE SBISETCS 00S3aTEIbHBIM
JUTSL KOHTPOJISL U HE BKJIFOYAETCsl B TPEOOBaHUS K YPOBHIO MOJITOTOBKU BBHITYCKHUKOB. KypcuBom
yKa3zaH matepuai pekomeHoBaHHbIM ['. S. MskumeBbiM. C Haiieil TOYKH 3pEHUS] U3yUCHHE
ATOTO MaTepuaia SIBISETCS O0S3aTEIBHBIM 11 W3YYCHUS W KOHTPOJISA 3HAHUW ydaluxcs B
paMKax peIlIeHUs 3aJayd IOCTABICHHOW HAMH TIPU HCIOJB30BAHWH JaHHOW MpPOrpaMMEI B
y4eOHOM Ipolecce.
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2. HJ'IaHI/IpyeMbIe pe3yJabTaThbl 0CBOCHUSA yqeﬁnoro npeamera

OcHoBHOM yueOHBII MaTepuall JOKeH ObITh YCBOGH YYalIUMHUCS Ha ypoke. DTo TpedyeT
OT YYHUTENsl MOCTOSTHHOTO TPOJYMBIBAaHHSI METOAWKH IMPOBEACHUS YpOKa: M3JIOKEHHE HOBOTO
Marepuana B ¢opMe Oeceq WIM JIEKIMH, BBIABMKEHHE YYEOHBIX NpoOJieM; IIHPOKOE
UCTOJB30BAaHUE y4YEOHOTO HKCHEPUMEHTa (JIEMOHCTPALMOHHBIE ONBITH, (HPOHTAIBHBIE
nabopaTopHble paboOTBl, B TOM UYHCIE U KPaTKOBPEMEHHBIE), caMOCTOsTeIbHas pabora
yuamuxca. Heo0XoauMo COBEpIIEHCTBOBAaTh METOABI IOBTOPEHHS M KOHTPOJIS 3HaHHUH
yyaluxcs, € TeM, 4YTOObl OCHOBHOE BpeMsi YypoKa ObUIO TOCBSIIEHO OOBSICHEHUIO U
3aKpeIuIeHuI0 HOBOro Martepuana. Hanbonee 3¢(peKTUBHBIM METOJOM NMPOBEPKU U KOPPEKIHH
3HaHUH, yyaluxcs IpH MPOBEACHUU TNPOMEKYTOYHON JMArHOCTHKH BHYTPH H3Yy4aeMOro
paszena sIBJISE€TCSI UCIOJIb30BaHUE KPATKOBPEMEHHBIX (Ha 7-8 MUHYT) TECTOBBIX TEMAaTHYECKUX
3agaHuid. IToroBsle KOHTPOJIbHBIE PAOOTHI IPOBOJATCS B KOHLE U3YyYEHUsT COOTBETCTBYIOLLETO
pazmenma. Bce 93TO CHoOCOOCTBYeT pEIICHWIO KIIOYEBOW TMPOOJIEMBI —  TOBBIIICHUIO
3¢ (EKTUBHOCTH ypoKa (PU3HKH.

IIpuMepHbIe HOPMBI OLIEHKHW 3HAHUI U YMEHUIl yYalmuxcs mo pusnke

ITpu oLileHKEe OTBETOB y4allUXCs YUYUTHIBAIOTCS CIEAYIOIIUE 3HAHUSA:

0 pu3uYeCKUX SABICHUSAX:

» TPU3HAKH SBJICHUS, IO KOTOPHIM OHO OOHAPYKHBACTCS;
YCIIOBUS, TIPU KOTOPBIX MPOTEKAET SIBIICHUE;
CBSI3b JJAHHOTO SIBJIEHUU C JPYTUMH;

0O0BsICHEHHE SIBJICHUS HA OCHOBE HAYYHOI TeopHH;

YV V VYV V

MIPUMEPHI yueTa U UCTIOIH30BAHUS €TO Ha MPAKTUKE;

0 (PM3HYECKHUX ONBITAX:

» LeNb, CXeMa, YCJOBUS, NPU KOTOPBIX OCYIIECTBISUICS OIBIT, XOI WM PE3YJIbTATHI
OTIBITA;

0 ¢pu3HYeCKUX MOHATHAX, B TOM YHUCJIEe U 0 (PU3MUYECKUX BeJIMUYMHAX:

» SBICHHS WM CBOWCTBA, KOTOPBIC XapaKTEPU3YIOTCS JIaHHBIM  IOHSATHEM
(BeTMUMHON);

» ompejencHNUe TIOHATHs (BEJIMYHMHBI);

» (GopMyIIBI, CBA3BIBAIOIINE TAHHYIO BEJIMYUHY C JIPYTUMHU;

»  eIUHUIBI PU3NICCKON BETUUNHBL,

» CIocoObl U3MEPCHHUS BEJTMUUHBI;

0 3aKOHAaXx.



» (hopMynMpoOBKa M MATEMAaTUIECKOE BRIPAKCHUE 3aKOHA;
»  OTIBITHI, TOJITBEPIKIAIOIINE €TI0 CIPABEIIHNBOCTD;

» TpUMEpHI yueTa U MPUMEHEHUSI Ha PAKTUKE;

» YCIIOBHS NPUMEHUMOCTH (JUIs CTapIINX KJIACCOB);

0 ¢pu3HYeCKUX TEOPUAX:

OTIBITHOE 0OOCHOBAaHUE TEOPHH;

OCHOBHBIE ITOHATHS, TOJIOKEHUS, 3aKOHBI, IPUHIIUIIBL;
OCHOBHBIE CJIEJICTBHS;

MPAKTUYCCKUEC IPUMCHCHUSA

YV V V V V

TPaHUIIBI IPIMEHUMOCTH (IJIs1 CTapIINX KJIAcCOB);

0 npudopax, MeXxaHU3MaxX, MAIIHHAX '

» Ha3Ha4YCHUE; MPUHIIMIT ICHCTBUS U CXeMa YCTPOICTBA;
» TpUMEHEHHE ¥ MPaBUJIA TTOJIb30BAHUS IPHOOPOM.
dusnyeckune U3MepeHHUsI.
» OrmpepeneHue ICHBI ISTICHUS U MpeJieia i3MEPeHUs proopa.
» Ompenensath aOCOMOTHYIO OTPEITHOCTh U3MEPEHHS IPUOopa.
» OtOupath HyXHBII IPHOOP U MPABHIBHO BKIIOYATh €r0 B YCTAHOBKY.
» CHuMaTh TOKa3aHUS [puOOpa M 3amUChIBaTh HMX C Yy4eToM aOCOIIOTHOU

MOTPEUTHOCTH U3MepeHusi. OnpeensiTh OTHOCUTEIBHYIO MOTPEITHOCTh H3MEPEHHIA.

Crnenmyer ydyuThIBaTh, YTO B KOHKPETHBIX ClIlydasix HE Bce TpeOOBaHHMA MOTYT OBITH
MPEIbSIBICHB] yJallluMCsl, HAIpUMEp 3HaHWE I'PAaHUL] IPUMEHUMOCTH 3aKOHOB U TEOPUH, TaK Kak
9TH I'PaHUIIbl HE BCEI]a pacCCMaTPUBAIOTCS B Kypce (PU3UKU CPETHEH HIKOJIBI.

Ouenke moaJIeKAT yMEHMS |

» TpPHUMEHATH TOHATHSA, 3aKOHBl M TEOPUH ISl OOBSACHEHHS SBICHHHA MPUPOIHL,
TEXHUKH; OLICHUBATh BIMSHUE TEXHOJIOIMYECKUX MPOIIECCOB HA SKOJIOTHIO OKPYKAIOIeH Cpe/ibl,
3]I0pPOBbE YEJIOBEKA U APYTUX OPraHU3MOB;

» CaMOCTOSITENBHO paboTaTh ¢ Y4EOHHWKOM, HAyJHO-TIONMYJSIPHON JIUTEPaTypOH,
nnpopmanueit B CMU u Mnrepuere ;

» peliath 3aJja44 Ha OCHOBE U3BECTHBIX 3aKOHOB H (DOPMYIT;

» T0JIB30BaThCS CIIPABOYHBIMH TaOIHUIIAMU (PH3MYECKUX BEITHYHH.

IIpu oueHke Ja00pPaTOPHBIX PA0OT YYNUTHIBAKTCH YMEHUS:

» TUTaHUPOBATh MPOBEJICHHE OTIBITA;

» cobuparh YCTaHOBKY IO CXEME;

» T0JIb30BaThCS HU3MCPUTCIIbHBIMU an6opaMH;



» TpOBOJIUTH HAONIOJEHWSA, CHUMAaTh IIOKa3aHUS HM3MEPHUTEIBHBIX IPUOOPOB,
COCTaBJIATh TAOJIUIIBI 3aBUCUMOCTH BEJIMYUH U CTPOUTH FPaPUKH;

» OIICHUBATh U BBIYUCIIATH MOTPEIIHOCTH U3MEPEHHUIA,

» COCTaBJISTh KPaTKHi OTYET U JIeaTh BBIBOJBI 110 MPOJICIIAHHON paboTe.

Cnenyet oOpaillaTh BHUMaHHE HA OBJIAJICHUE yUAIIUMUCS MPAaBUIBHBIM YIOTpPEOIECHUEM,
MIPOM3HOUIEHUEM U IPaBONUCAaHUEM (U3NYECKUX TEPMUHOB, Ha DPA3BUTUE YMEHUN CBS3HO
n3jaraTh U3y4aeMblil MaTepual.

OueHnka 0TBETOB yYAIMXCH

OneHka «5» CTaBUTCS B TOM ClIydae, €CJIM yJaluluncs:

» O00HapyXWBaeT BEpPHOE TOHUMaHHE (U3MIECKOH CYIIHOCTH pacCMaTPUBAEMBIX
SIBJICHUM M 3aKOHOMEPHOCTEM, 3aKOHOB U TEOPHi, JA€T TOYHOE OINPEACICHUE U UCTOJIKOBAHUE
OCHOBHBIX TIOHSTHI, 3aKOHOB, TEOPHI, a TakXKe MPaBWIbHOE OMpeAesieHne (HU3MUECKUX
BEJIMYWH, UX €IMHUII U CTIOCOO0B U3MEPEHNUS;

» TIPaBWIBHO BHIMOJIHSET YEPTEXKHU, CXEMbI U Tpa(UKH, COMYTCTBYIOIIHE OTBETY;

» CTPOUT OTBET M0 COOCTBEHHOMY IUIaHY, COMPOBOXKIAET paccka3d HOBBIMU MTPUMEPAMH,
yMeeT NPUMEHUTh 3HaHUS B HOBOW CUTyallMy MIPH BBIMOJIHEHUU PAKTUYECKHUX 3a/IaHHH;

» MOXET YCTaHOBHTBH CBSI3b MEXKIY M3Y4aeMbIM M paHee M3yYCHHBIM MATEPHAJIOM IO
Kypcy GU3HKH, a TAaKkKe ¢ MaTepHaioM, YCBOSHHBIM IPU U3yYEHUH JIPYTUX MIPEIMETOB.

Onenka «4» cTaBUTCS, €CIM OTBET yJOBJIETBOPSIET OCHOBHBIM TPEOOBAHMSIM K OTBETY Ha
OLIEHKY «5», HO y4Yalluiics HE UCIOJIb3YeT COOCTBEHHBIN IUIaH OTBETAa, HOBBIC IPUMEPHI, HE
MIPUMEHSET 3HAHUSI B HOBOW CUTYAIlMH, HE UCIOJIb3YET CBSI3U C paHee N3YyYEHHbIM MaTEPHUAIOM U
MaTepuagoM, YCBOCHHBIM IIPU U3YyYEHUU OPYTUX PEIMETOB.

Onenka «3» cTaBUTCS, €clid OOJbllasg 4acTb OTBETA YIOBJIETBOPSET TPEOOBAHUSAM K
OTBETY Ha OLEHKY «4» HO B OTBETe OOHAPYKMUBAIOTCA OTACIBHBIE MPOOETB, HE
MPENSATCTBYIOLIME JallbHEUIIEMY YCBOCHHUIO MPOrPaMMHOrO MaTepHalia; YyJalluiics ymeeT
MPUMEHATh TOJIYYCHHbIC 3HAHMS MPU PEUIEHUH MPOCTHIX 33Ja4 C HCIOJIb30BAHUEM T'OTOBBIX
dhopmyn, HO 3aTpyAHSAETCS MIPHU PEIICHUHN 3a/1a4, TpeOyromx npeodpazoBanus Gopmy.

OneHka «2» cTaBUTCS B TOM Cllydae, €CJIM yYalluiicsl He OBJIaJIel OCHOBHBIMU 3HAHUSIMU
Y YMEHUSMHU B COOTBETCTBUH C TPEOOBAHUSIMH IIPOTPAMMBEI.

Onenka «1» cTaBUTCS, €ClTM YYEHUK HE MOYKET OTBETHTh HM HAa OJMH M3 MOCTABIEHHBIX
BOIIPOCOB.

B mnucbMEHHBIX KOHTPOJIBHBIX paboTax YUMUTHIBACTCS TaKXkKe, KAaKyl0 4acThb pabOThI
BBINOJIHUJI YYEHHUK.

Ouenka 1a60paTOpHBIX padoT:

OI_IeHKa «5»CTaBUTCS B TOM cjIyvdac, eCiin yanlHﬁCHZ



» BBIONHWI paboTy B TOJHOM 00BeMe C  COONIIOJICHHEM  HEOOXOIMMO
MOCJIE/I0BATEIbHOCTH MPOBEICHHS OIBITOB M U3MEPEHHIA;

» CaMOCTOSITEIBHO W PAalMOHAIBHO CMOHTHPOBAJI HeoOXomumoe o0OpyloBaHHUE, BCE
ONBITHl TIPOBEN B YCIOBHAX M pPEXHMaX, OOECHEUMBAIOUIMX IOJYyYEHHE MPaBHUIBHBIX
pPe3yIbTaTOB M BBIBOJIOB; COOJTFOAANT TPEOOBAaHMS O€30MaCHOCTH TPY/Ia;

> B OTYETE MMPaBUJIBHO MW AKKYPATHO BBIIIOJHAT BCC 3alliCH, Ta6J'II/IHI)I, PUCYHKH,
YepTekH, rpaduka, BBIYUCICHHUS;

» TpaBWIBHO BBINOJHWI aHaimu3 norpenHocrei (IX—X1 kmaccsr).

Ouenka «4» CTaBUTCS B TOM CIIydae, €CIIM ObLIH BBIIOIHEHBI TPEOOBAHUS K OIIEHKE «5»,
HO Y4Yalluiicsi JOMyCTUII HEJJOUEThl WIM HErpyOble OLIHOKU

OLIGHKa «3» CTaBUTCA, CCJIIM PE3YJIbTaT BBITTIOJTHEHHOM YacTH TaKOB, 4YTO IIO3BOJIACT
MOJYYUTh NPABUIBHBIC BBIBOJBI, HO B XOJIE MPOBEICHHS ONBITA U U3MEPEHHUI OBUIN JTOMYLICHBI
OLIOKHU.

OueHka «2»CTaBUTCS, €CIM PE3YNBTaThl HE MO3BOJIIOT CIIENIATh MIPAaBIIIBHBIX BBIBOIOB,
€CJIN OIIBbIThI, U3BMCPCHHA, BLIYUCIICHHA, Ha6JIIO,Z[eHI/ISI MMPOU3BOANINCH HCTIPABUIIBHO.

OneHka «1» cTaBUTCA B T€X CIydasix, KOT/Ia yJaluiics COBCEM HE BBITIOIHUI paboTy.

Bo Bcex ciy4asx oOLEHKa CHIKAETCA, €CJIM YYeHHUK He CoOmoman TpeOoBaHHS
0e30macHOCTH TpyAA.

OneHka NMCbMEHHBIX KOHTPOJIbHBIX padoT.

[lepBble miecTh 3a/laHMii COOTBETCTBYIOT 0a30BOMY YpPOBHIO 0Opa30BaTEIbLHOTO
CTaH/JapTa U OlleHHBarOTCs mo 1 Oamty, cenbMoe 3ajanne — B mpaBuiIbHOE BBITIOTHEHUS
3TOro 3aJaHus oueHuBaercs — 2 Oamia, BocbMoe —(CCOOTBETCTBYET TBOPUYECKOMY
YPOBHIO €r0 BBITIOJIHEHUE OlleHUBaeTcst — 3 Oayuia. MakcuMaabHOE KOJIMYECTBO OaJlioB,
KOTOpBIE MOXET HaOpaTh YYEHHK, BBITIONHSSA KOHTPOJIbHYIO padoty 11 Gamios. PaGora

OICHUBACTCA 110 CJ'ICZ[YIOH_[Cﬁ CCTKC:

KomnuectBo Oamios Orenka
10-11 S)
8-9 4
5-7 3
Menee 5 6amios 2

Jlnst omieHKH celbMOM M BOCBMOM 3a/1a4d KOHTPOJIBHOM PaboThI CIETYET MUCIOJIb30BaTh

KpUTEpUH, YKa3aHHbIC B TaOIULIE:

Kpurepun Cenpmast | BOChMast
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[IpaBuibHOE pelieHre 3aayu: MOJy4YeH BEPHBII OTBET B OOIIEM BHUJIE
Y TIPaBWJIBHBIN YMCIEHHBIA OTBET C YKa3aHHEM €r0 Pa3MEPHOCTH, PU
2 Oamna 3 Oamna
HAJIMYUH MCXOJHBIX YPAaBHEHUH B «OOIIEM» BHJE — B «OYKBEHHBIX)»

0003HAYCHUAX;

[IpaBunbHOE  pemieHHe  3a4auu:OTCYTCTBYET YHUCIEHHBI  OTBET
apudmeTnyeckas omuOKa MPU €Tro MOJyYEeHUH, WM HEBEpHas 3alUCh 1 Gamn 2 Gama

Pa3sMEpPHOCTH MOJYYEHHON BEJIUYMHBIL;

3amada pemieHa MO JACUCTBUAM, 03 moiydeHUs oO0miel (hopmyssl
1 Gamn 2 Gama
BbBIYUCIISIEMOUN BCIIMYHNHBI.

3ammcansl BCE HeoOxonuMple ypaBHeHHS B 0OIIeM BUJE M M3 HUX MOXHO
MOJTyYUTh MPABUILHBIA OTBET (YUYEHUK HE YCIIEN PElIUTh 3ajady J0 KOHIA 1 Gamn 1 Oamn

HJIK HC CIIPpaBWICA C MaTEMaTUYCCKUMU prI[HOCTHMI/I)

3. Conepxkanue y4eOHOIr0 npeamera

OCHOBBI 3J1eKTPOAMHAMHUKH (IIPOIOJIZKEHHE).
MaruautHoe noJie (5 yacos).
Bzaumooeiicmeue mokos. MarautHoe none Toka. Maenumuas unoykyusa. Cuna Amnepa.
Cuna Jlopenya.
[leMoHCcTpauMu:
1. B3anmoieficTBIE TTapalIeIbHBIX TOKOB.
2. JlelicTBHE MAarHUTHOTO IOJIS HA TOK.
3. YCTpOICTBO U JCHCTBUE aMIIepMETPa B BOJIBTMETPA.
4. YCcTpoicTBO 1 IeHCTBIE TPOMKOTOBOPUTEIS.
5. OTKJIOHEHHE AIEKTPOHHOTO JIyYKa MAarHUTHBIM TTOJIEM.
3Hamuy IOHATHS: MATHUTHOE T10JI€ TOKA, MHYKIUS MarHUTHOTO TOJIA.
[IpakTrYeckoe MpUMEHEHHUE: dIEKTPOU3ZMEPUTENBHBIE MPUOOPHI MATHUTODIIEKTPUIECKOM
CUCTEMBEL.
Ymemsv:pemate 3amaud  Ha pacyeT XapaKTEPUCTUK ABIKYIIETOCsS 3apsia WIH
MPOBOJHUKA C TOKOM B MarHUTHOM MOJIE, ONPEAEISITh HallpaBJIeHUEe U BeauuuHy cuil Jlopenna

u Amriepa.

DJleKTpOMATrHUTHasI MHAYKIMS (7 4acoB)
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SBnenue 3JIEKTPOMAarHUTHOM WHIYKIUH. Macnumnuoiu NOMOK. 3axon
anekmpomacHumuou — unoykyuu.  Ilpasuno  Jlenya.  Camoundykyusa.  HunoykmusHocme.
B3aumocBsI3b 2JIEKTPUYECKOT0 U MArHUTHOTO MOJIEH. DJIEKTPOMAarHUTHOE TOJIE.

Jaoopamopuaa paboma Nel: 13yuenune 31€eKTpOMarHUTHON MHAYKLUH.

JleMoHCTpanum:

6. DnexTpoMarHUTHAsI HHIYKIIHSL.

7. IlpaBuno Jlenna.

8. 3aBucumocts J/IC MHAYKIMK OT CKOPOCTH U3MEHEHHUS MAarHUTHOTO TIOTOKA.

9. CamouHayKIHS.

10.3aBucumoctp DJIC CcaMOMHIYKIIMKM OT CKOPOCTH HM3MEHEHHWS CHIJIBI I U OT
WHAYKTUBHOCTH MPOBOTHUKA.

3Hamb: TOHATHUSA: ANEKTPOMATHUTHAS WHAYKIUS; 3aKOH AJIEKTPOMATHUTHOW WHAYKIIUU;
npaBmiIo JIeHna, caMOMHAYKINS; UHAYKTUBHOCTD, 3JIEKTPOMAarHUTHOE TOJIE.

Ymemy: OOBSACHATH SIBICHUE AJIEKTPOMArHUTHOW MHIYKIMU U CaMOMHJIYKIUH, pelIaTh
3a/1a4¥ Ha IPUMEHEHHE 3aKOHA AJIEKTPOMAarHUTHON MHAYKLIUHU, CAMOMHAYKIINH.

JJIeKTPOMATHUTHBIE KoJle0aHus U BOJHBI (10 yacoB)

Ce0000HbIE KONEDaHUs 6 Kolebamenvhom Koumype. [lepuo0d c60600HbIX d1eKmMpuieCcKux
rkonebanuu. Ilepemennvlii snekmpuyeckuti mok. I enepuposarue 31eKMPUYECKOU SHEPeUlU.
Tpancpopmamop. Ilepeoaua snekmpuueckoti 3Hepeuu. INEKTPOMAarHUTHBIE BOJHEL. Ceoticmea
IneKmpomacHumuslx 60H. Ilpunyunsl paouocesasu. Tenesudenue.

JdemMoHcTpanuu:

11. CBoOonHbIe 3JIEKTPOMArHUTHBIE KOJICOAHWSI HU3KOW YACTOTHI B KOJIeOATEIIbHOM
KOHTYPE.

12. 3aBUCHUMOCTL  YacTOTBI  CBOOOJHBIX  DJICKTPOMATHUTHBIX  KOJICOAHWH  OT
ANEKTPOEMKOCTH W MHAYKTUBHOCTU KOHTYpA.

13. Hesaryxaromue 31eKTpOMarHuTHbIE KOJIeOaHHs B TEHEPATOPE HA TPAH3UCTOPE.

14. TlonmyueHue nepeMEeHHOro TOKa IPH BPAILIEeHUH BUTKA B MArHUTHOM IIOJI€.

15. VcrpoilcTBO M MPUHIIUI JEHCTBUSI T€HEpaTOpa MEPEMEHHOI0 TOKa (Ha MOJIETN).

16. OcummnorpaMMel IEPEMEHHOIO TOKA

17. YcrpoiicTBO M MpUHIMI JeicTBUS TpaHChOpMaTopa

18. Ilepenaya S7EKTPUYECKON DSHEPrUM HA PACCTOSHHUE C MOUIBIO TMOHKXKAIOUIETO U
TIOBBIIIAIOIIETO TpaHChOopMaTopa.

19. Dnexrpuueckuii pe30HaHC.

20. UznmydeHue U mpueM dJIEKTPOMATHUTHBIX BOJH.

21. OrpakeHue 3IeKTPOMArHUTHBIX BOJH.
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22. llpenomiieHUE IEKTPOMATHUTHBIX BOJIH.

23. HaTtepdepennmst u nudpaxiust IEKTPOMArHUTHBIX BOJIH.

24. Tlonspu3zaiys 3JeKTPOMAarHUTHBIX BOJIH.

25. Moaynauus ¥ 1eTeKTUPOBAHNE BBICOKOYACTOTHBIX 3JIEKTPOMATHUTHBIX KOJIeOaHuH.

3namy. MOHATHS: CBOOOJHBIC W BBIHYXKJCHHBIE KOJEOaHUs; KOJeOATEIbHBIA KOHTYP;
MepEeMEHHBIN TOK; pe30HAHC, JICKTPOMArHUTHAS BOJHA, CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH.

[IpakTuyeckoe MpUMEHEHHE: TeHepaTop MEePEeMEHHOr0 TOKa, cXeMma paauoTenehOHHOU
CBSI3U, TEJICBUICHHE.

Ymemos: I3MepsTh crily TOKa M HaIlpsDKEHUE B LIEMAX epeMeHHOro Toka. Mcnonb3oBaTh
TpaHchopMaTop sl TpeoOpa3oBaHWs TOKOB M HampshkeHHH. OnpenensTh HEW3BECTHBIH
napaMeTp KoJjeOaTelIbHOTO KOHTYpa, €CIM W3BECTHBI3HAYEHHE JPYroro €ro mnapaMmerpa H
yacToTa CBOOOJHBIX KOJIEOAHWH; PACCUUTHIBATH YAaCTOTy CBOOOAHBIX KoyeOaHMH B
Kosie0aTeIbHOM KOHTYpE C H3BECTHBIMU TNapameTpamu. PemaTe 3agaud Ha TNpUMEHEHUE
, = ly U :ﬁ

opmyi; T =27+ LC , o = —, ,
(opmy. 72 7

—||~
3

U, N, I

k=—Lt-_tl__2 |
Il

N|C

,  Z=|R*+(wL— %) 2. OOBACHATH  pACHPOCTPAHEHHE

AJIEKTPOMArHUTHBIX BOJTH.
OnTuka (15 yacoB)
CaeToBBbIC BOJHBI. (9 4acoB)

Ckopocmb ceema u memoovl ee usmepeHus. 3aKoHbl OMpadceHusi U NPejloMIeHUs ceemda.
BomHoBBIE  CBOWCTBa CBeTa: Oucnepcus,unmepgepenyus ceema, Ouppaxyus — ceemad.
Koeepenmnocmo. I[lonepeunocms ceemoswix gonn. Ionspusayus céema.

Jlabopamopnasa padoma Nel2: VI3mepenue mokaszaTeis MPEIOMIICHUS CTEKIIA.

Jlabopamopnasa paboma Ne3: VI3mepeHue NITUHBI CBETOBOW BOJIHBI.
JdeMoHcTpanum:

26. 3aKoHBI IPEIIOMJICHHUS CHETa.

27. TlomHoe OTpakeHUE.

28. CseroBop.

29. TlonydeHnue uHTEp(HEPEHLMOHHBIX MOJIOC.

30. JIudpaxius cBeTa Ha TOHKOW HUTH.

31. Judpaxius cBeTa Ha y3KOH IIEITH.

32. Pa3znoxeHue cBeTa B CIEKTP C MOMOIIBIO AU(PPAKITHOHHON PEIIETKH.

33. HOJ’IﬂpI/IBaHI/I}I CBCTAa MOJIApOUAaMHU.
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34. [lpumeHeHne TOIMSAPOHUIOB ISl M3YYEHHUS MEXAaHMUECKUX HANPSHKCHUH B JIETANSX
KOHCTPYKIUH.
3uamy: noHATHS: HHTepdepeHuus, TMpPaKLIUs U TUCTIEPCHS CBETA.

3aKOHBI OTPAKEHUS U MPEIOMIIEHHS CBETA,

[IpakTHyeckoe NpPUMEHEHHE: MOJHOTO OTpakeHUs, HHTepdepeHIH, AUPPaKIUN U
MOJIIpU3a-1IUH CBETA.

Ymembv: u3MepaTh JJIMHY CBETOBOM BOJHBI, pellaTh 3a7auyd Ha NMpUMEHEHUe (Gopmyl,
CBSI3BIBAIOIIMX JJIMHY BOJHBI C YacCTOTOM M CKOPOCTBIO, MEPHOJ KOJICOAHUH € LUKIMYECKOU
YaCTOTOM; Ha MPUMEHEHNE 3aKOHA IIPEJIOMIICHHS CBETA.

DJIeMeHThI TEOPHUH OTHOCUTEJIBLHOCTH. (3 yaca)

[locTynaTel TeOpUM OTHOCUTENBHOCTH. [IpUHIUII OTHOCHUTEIBHOCTH DUHINTEIHA.
IlocrosincTBO  ckopocTn  cBera. llpocTpaHcTBO M BpeMs B CHELMAIbHOW  TEOpUU
OTHOCUTENBHOCTH. PensiTuBucTckas nuHamuka. CBsizb MacChl ¢ SHEPTUEH.

3Hamy’ TOHATHUSA: NPUHLMI MOCTOSHCTBA CKOPOCTH CBETA B BaKyyMme, CBA3b MAacChl U
SHEPTUHU.

Ymemus: onpenensats rpaHuLbl IPUMEHEHUSI 3aKOHOB KIIACCUYECKOW M PEIITUBUCTCKOMN
MEXaHHUKHU.

N3nydenus u cexktpsl. (3 yaca)

Paznuynble BUIBI ANEKTPOMArHUTHBIX H3JIYUEHUH M MX NPAKTUYECKOE MPUMEHEHUE:
ceolicmea u npumeHeHue UHGPAKPACHBIX, YIbMPADUONLEMOBbIX U PEHMEeHOBCKUX U3TYYEHUU.
Ulxana snexmpomacHumHvIx U31y4eHull.

JdemoncTpanuu:

35. HeBumumble H3IIydeHUs B CIIEKTPE HATPETOTO TeJa.

36. CpoiicTBa MHPPAKPACHOTO M3ITyUCHHUSI.

37. CoiicTBa yabTpadmoIETOBOIO U3TYUECHUSI.

38. llIxana 1eKTpOMArHUTHBIX U3IYYCHHI (TabIuIa).

39. 3aBHCHMMOCTH IUIOTHOCTH IMOTOKA MU3TYUEHUS OT PACCTOSHUS JO TOYSUHOTO
HCTOYHUKA.

3Hamb.  TPAKTUUECKOE IPUMEHEHHUE: IPUMEpbl  IPAKTHUYECKOIO0  IPUMEHEHHUS
3JIEKTPOMArHUTHBIX BOJH HMH(PAKPACHOTr0, BUAMMOTIO, yIbTPa(pHOIETOBOIO U PEHTI€HOBCKOTO
JINAIa30HOB YacToT.

Ymemsb: OOBACHATH CBOMCTBA pPAa3jMUYHBIX BHUJOB JJIEKTPOMArHUTHOTO H3JIy4YEHHUsS B

3aBUCHUMOCTH OT €0 AJIWMHBI BOJITHBI 1 YaCTOTHI.
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KBantoBas ¢usuka (17 yaco)

[[umore3a Ilnanka o kBanTax.] Dotosddexr. Vpasnenue Ounwmeina ons
Gpomosgpgpexma. Doronsl.[[unoreza ne bBpoiins O BOJHOBBIX CBOWMCTBAaX YacCTHII.
KopmyckynsipHo-BonHOBO# Ayanu3M. CooTHoLIeHHEe HeonpeaeieHHocTH [ eit3enoepra.]

Cmpoenue amoma. Onvimsl Pezepghopoa. KBantoBwie noctynatel bopa. Hcnyckanue u
noenowjenue ceema amomom. Jlazepsl.

[Mozmenu cTpoeHUss aTOMHOTO SjApa: MPOMOHHO-HEUMPOHHAS MOOeNb  CMPOEHUs.
amomnozo siopa.] Slnepubie cuiibl. JleekT Macchl U DHEPTUs CBSI3U HYKJIOHOB B sifpe. SnepHas
JHepreTHka. BiHsHUE HOHM3MPYIOIIEH paaualik Ha JKHBbIC OpraHu3Mbl[/lo3a u3myueHws,
3aKOH PaJMOAaKTUBHOTO paclaga W €ro CTaTUCTHYECKUH XapakTep. DJIEeMEHTapHBIC YaCTHUIIBI:
yacmuywvl u aumudacmuysl. ODyHIaMEeHTaIbHbBIC B3aUMO/ICHCTBUS |

3nauenue uzuku O 00BACHEHUS Mupa U pPazeUmMus NPoOU3BOOUMETbHbIX CUT
oowecmsa.Eounas ¢huzuuecrkas kapmuna mupa.

Jlabopamopnas paboma Ned: «V3yueHue TPEKOB 3apsHKCHHBIX YaCTHID.

JeMoHcTpanuMm:

40. dorosrnexkrpuueckuii 3pdekT Ha ycTaHOBKE ¢ IUHKOBOH MJIATUHOM.

41. 3axonsl BHemHETo GoTodddekra.

42. YcTpOoHCTBO U JEHCTBHE MOIYIPOBOJIHUKOBOIO U BAKYYMHOTO (JOTO3JIEMEHTOB.

43. VYcrpolicTBo 1 neicTBre GoTopere Ha (HOTOIIEMEHTE.

44. Mopens ombita Pesepdopna.

45. HaGmropenue TpekoB B kamepe BunbcoHa.

46. YCTpOWCTBO U ACHCTBHE CUCTYMKA HOHU3UPYIOIINX YACTHII.

3uamu:Tlonarus: GoToH; (HOTOIPPEKT; KOPIMYCKYIIPHO-BOJHOBOM ayalu3M; sepHas
MOJIENIb aTOMA; SIACPHbIE PEaKLMU, SHEPIUs CBSA3M; PAaAUOAaKTUBHBIN paclnaj; LEMHas peaklus
JEJICHNS; TEPMOSIIEPHAs PEAKLUS; JIEMEHTApHAs YaCTHULIA, aTOMHOE PO.

3akonsl Gororddexra: moctynaTel bopiil 3aKk0H paguoaKTUBHOTO pacmaa.

[IpakTHYeckoe NpUMEHEHHE: YCTPOUCTBO U MPUHIUI JEHCTBUS (POTOAIEMEHTA; IPUMEPHI
TEXHUYECKOTO - UCIOJIb30BaHUS (DOTORIEMEHTOB; MPUHIIMII CIIEKTPAJIBHOTO aHAIU3a; IPUMEPHI
MIPAKTUYECKUX TPUMEHEHU CHEKTPAJIBHOIO aHalIW3a; YCTPOMCTBO M NPHUHLUI JE€HWCTBUSA
SIEPHOTO PEAKTOpA.

Ymemw:Pemate 3a1aun Ha npuMeHEHUEe (OpMYyJ, CBS3BIBAIOLINX SHEPTUI0 U HMITYIIbC
(OoTOHa C YACTOTOH COOTBETCTBYIOIEH CBETOBOW BOJHBI. BBIYHCIATH KpPacHYIO T'paHUILY
¢doroapdexra u sHepruro (OTO3NEKTPOHOBHA OCHOBE ypaBHEHHUs OiHmTelHa. OnpenemnsTsb

ONPOAYKTBI ANCPHBIX peaKI_[I/Iﬁ Ha OCHOBC 3aKOHOB COXPAaHCHHA OSJICKTPHUYCCKOI'O 3apsda Hu
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MaccoBOTO qucia.
PaccuntbiBaTh SHEpreTMdyeckuil BbIXOA slepHOM peakuuu. OmnpenensaTb 3HAK 3apsia WM
HaIpaBJICHUE ABW)KCHUS SJIEMEHTAPHBIX YACTHI] 110 X TpekaMm Ha (oTorpadusix.
Crtpoenue Bcenennoii (7 yacon)

Cmpoenue conneynoti cucmemol. Cucmema «3emnsn — Jlynay». Obwue ceeoenusi o Connye
(6u0 6 meneckon, 6pawjeHue, pasmepvl, Maccd, CEeMuUMOCmb, MeMnepamypa CcoaiHya u
cocmosiHue Gewjecmea 6 HeM, Xumudeckuiu cocmas). HMcmounuxu sHepeuu u 6HympeHHee
cmpoenue Connya. @usuueckas npupooa 36e30. Hawa [anaxmuxa (cocmae, cmpoeHue,
osudicenue 36e30 6 I anaxmuxe u ee epawenue). [Ipoucxoocoenue u 3600YuUsL 2a1AKMUK U 36€30.

JdeMoHcTpanum:

47. Mopens COITHEYHON CUCTEMEL.

48. Temmypuil.

49. TlonBwxHas KapTa 3BE3/THOTO Heba.

3Hamy IOHATHSA: IUIaHEeTa, 3Be311a, CoaHedHas cucTema, rajJjakTrika, Beenennast.

[IpakTrdeckoe MPUMEHEHHE 3aKOHOB (DM3UKHU TSI ONIPEICICHHS XapaKTePUCTUK TITAHET
U 3BE3].

Ymemsb: OOBACHATH CTpOEHHE COJNHEYHOM cHUCTeMbl, TanmakTuk, CoilHIa M 3BE3.
[IpumeHsaTh 3HaHHME 3aKOHOB (U3HKU JUJII OOBSICHEHHS THPOIECCOB MPOUCXOMASIIUX BO
BcenieHHOMU. [101p30BaThCS TOABHKHON KapTOW 3BE3JHOTO Heba.

IloBTOpenue. (7 yacon)

Ne Kommuecr
/T Tema BO 4acoB nabopatopubie 3a4€ThI
paboTHI
[ToBTOpeHne 4 - -
1. | MarauTHOE moJie 6 1 1
2. | DIeKTpOMarHUTHAs WHIYKIHSI 8 2 1
3. | DaekTpoMarHuTHbIC KOJeOaHUs M BOJHBI 6
4. | OnTuka 12 2 1
5. | KBanToBas dusuka 14 1 2
6. | Crpoenune BeeneHHOI. 6
7. | IloBTOpeHwue. 1 1
Bcero gacos 68 9 6
WuTepHeT-noanepxka Kypca GU3NKu
Ne Hasanwue caiita DIIEKTPOHHBIN aapec
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1. Komnexrust [JOP http://school-collection.edu.ru

2. Konnekmus «EcrectBenHoHayunbie | http://experiment.edu.ru —
IKCTIIEPUMEHTBD»: (HU3UKA

3. Mup dusuku: Gpusndeckuit SKCIEPUMEHT http://demo.home.nov.ru

4. Cepsep xadenpbl obmeit ¢usuku ¢dusdaxa | http://genphys.phys.msu.ru
MI'V: ¢buznyeckuii MIPAKTHUKYM u
JICMOHCTpAIHH

5. YpoK# 110 MOJIEKYISIpHOU (hU3HKE http://marklv.narod.ru/mkt

6. ®du3nka B aHUMAIUAX. http://physics.nad.ru

7. WHTEepHET yPOKH. http://www.interneturok.ru/distancionno

8. ®duznka B OTKPBITOM KOJIISIKE http://www.physics.ru

9. lazera «®uszuka» Wamarensckoro pgoma | http:/fiz.1september.ru
«IlepBoe ceHTAOps»

10. | Komrekuust «EcrecTBeHHO-HayuHbIe | http://experiment.edu.ru
IKCTIIEPUMEHTBD»: (HU3UKA

11. | BupryanbHblii  MeTogudeckuii  Kabmmet | http://www.gomulina.orc.ru
yuuTesst GU3NKU U aCTPOHOMHHU

12. | 3amaum no ¢pu3MKe ¢ peleHUsIMU http://fizzzika.narod.ru

13. | 3anumatenpHas ¢u3nka B Bompocax U | http://elkin52.narod.ru
OTBETAaX: CAUT 3aciayKeHHOro yuuressa PO B.
Enpkuna

14. | 3aouHas Qu3HuKO-TexHUUYeCcKas Iukosa upu | http://www.school.mipt.ru
MOTHU

15. | Kabuner ¢wusuku  Cankr-IlerepOyprekoii | http://www.edu.delfa.net
aKaJleMHUH HOCTIUTIIOMHOTO
[eIarOrHYeCKOro 00pa3oBaHHs

16. | Kadenpa u madboparopus ¢puzuxua MHUOO http://fizkaf.narod.ru

17. | Ksanr: HAYYHO-TIONYJISIPHBIN ¢usuko- | http://kvant.mccme.ru
MaTeMaTHYECKUN KypHaI

18. | UudopmarmoHHbIe TEXHOJIOTHH B | http://ifilip.narod.ru
npenonaBanuu  ¢usmku:  caitr M. S
OUIUIIIIOBOU

19. | KnaccHas ¢usuka: caiir yuurens ¢usuku E. | http://class-fizika.narod.ru

A. bangnaon
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http://school-collection.edu.ru/
http://experiment.edu.ru/
http://demo.home.nov.ru/
http://genphys.phys.msu.ru/
http://marklv.narod.ru/mkt/
http://physics.nad.ru/
http://www.physics.ru/
http://fiz.1september.ru/
http://experiment.edu.ru/
http://www.gomulina.orc.ru/
http://fizzzika.narod.ru/
http://elkin52.narod.ru/
http://www.school.mipt.ru/
http://www.edu.delfa.net/
http://fizkaf.narod.ru/
http://kvant.mccme.ru/
http://ifilip.narod.ru/
http://class-fizika.narod.ru/

20. | Kpartkwuii cipaBOYHUK IO (hHU3HKE http://www. physics.vir.ru

21. | Mup pusuku: pU3HIECKuil SKCIIEPUMEHT http://demo.home.nov.ru

22. | Obpa3oBatenbHbli cepBep «OnTrKa» http://optics.ifmo.ru

23. | O0yuaromme TpéxypoBHeBbie TecThl 1O | http://www. physics-regelman.com
¢uzuke: caiit B. U. Perenpmana

24. | OunaitH-mpeoOpa3oBaTeib enunur | http://www.decoder.ru
U3MEpEHHS

25. | PernonanmbHbIi IIEHTP otkpsertoro | http://www. phys.spb.ru
¢usnueckoro oOpa3oBaHus  (PU3HUECKOTO
¢axynbrera CIIOIY

26. | CepBep kadenpnl obmeit ¢usuku ¢usdaka | http://genphys. phys.msu.ru
MI'V: pusnpakTHKyM U T1EMOHCTPAILIUH

27. | Teopus OTHOCHTEIIbHOCTH: Wnrepruet- | http://www.relativity.ru
yueOHUK 10 (PU3HKe

28. | TepmoauHamuka: 3ieKTpoHHBIH yueOHuMK 10 | http:// fn.bmstu.ru/phys/bib/I-NET/
¢usuke ans 7-ro u 8-To KI1accoB

29. | YpoK#H 10 MOJIEKYJISIPHO# (pr3HKe http://marklv.narod.ru/mkt/

30. | ®usuka B aHMMAIHASIX http://physics.nad.ru

31. | ®usuka B UuTepHEeTE: s)KypHan «/laiimkect» | http://fim.samara.ws

32. | dusuKa BOKPYT HaC http://physics03.narod.ru

33. | ®usuka qig yuuteneii: caiit B. H. Eroposoii | http://fisika.nome.nov.ru

34. | dusuka.py: cadt gua yygamuxes — u | http://www.fizika.ru
npenogaBaTesiell GPU3NKU

35. | ®dusuKa CTyJAeHTaM M INKOJbHHKaM: caT A. | http://www.physica.ru
H. Bapruna

36. | ®usukoMm: B mOMOINb  HauuHamomemy | http://physicomp.lipetsk.ru
(1076 19%

37. | DIEKTpOIMHAMHKA: YUYCHHE C YBICUCHHEM http://physics.5ballov.ru

38. | DieMeHTHI: TOITYJISIPHBIH cait o | http://www.elementy.ru
byHIaMEeHTaIbHOM HayKe

39. | Opynur: ounorpadum YIEHBIX u | http://erudit.nm.ru
nu3zoOperarenen

40. | UzparensctBO IPODA http://www.drofa.ru/for-

users/teacher/help/peryshkin/
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http://demo.home.nov.ru/
http://optics.ifmo.ru/
http://www.decoder.ru/
http://www.relativity.ru/
http://physics.nad.ru/
http://fim.samara.ws/
http://physics03.narod.ru/
http://fisik.home.nov.ru/
http://www.fizika.ru/
http://www.physica.ru/
http://physicomp.lipetsk.ru/
http://physics.5ballov.ru/
http://www.elementy.ru/
http://erudit.nm.ru/
http://www.drofa.ru/for-users/teacher/help/peryshkin/
http://www.drofa.ru/for-users/teacher/help/peryshkin/

4. TemaTH4eckoe NVIAHUPOBAHHE

Bcero 70 yacoB, u3 HUX BHYTPUIIPEAMETHBIN MOAYIb« Peuienue 3a0au nogviuieHnoil

caoxcnocmun- 21 yac.

KoanuectBo
OcHOBHOe coep:KaHue 0 TeMaM
Ne ypoka mo / 4acoB No.
HopsIKy Conep:xxaHue ypokoB aropeion
nporpamme
INOBTOPEHUE KYPCA ®U3UKMU 10 KIIACCA
1-3 [ToBTOpEHME U cucTeMaTH3anys yaeOHOTO MaTepraia Kypca 3
¢u3uku 10 kmacca
4 BxogHasi KOHTpoOJIbHAsE padoTa (aAMMHUCTPATHBHAA) 1
QJIEKTPOANHAMUKA (mpoaosakenue) (14 4)
MarnutHoe noJe (6 4)
(3 HUX S YacoB BHYTPHIIPeJIMETHBII MO1YJIb)

S) CranmoHapHOE€ MarHUTHOE MOJI€ 1

6 | Cuma Ammepa 1

7 Hao0uroneHne AeiicTBUSI MATHUTHOTO MOJIA HA TOK (J1a0opaTopHast 1
pabora 1)

8 Cuna Jlopenna 1

9 Mar»uTHbIE CBOIICTBA BEIIECTBA 1

10 | 3auer Nelmo Teme «CTanmoHapHOE MATHHUTHOE MOJIe» 1

DJIEeKTPOMATHUTHAS MHAYKIHUSA (84)
(13 HUX 6 YACOBBHYTPHIIPEeIMETHBIIH MOIYJIb)

11 | SIBneHue >nE€KTPOMArHUTHOM UHIYKIIUU 1

12 | Hampasnenue naaykimonHoro toka. IIpaBuno Jlenmna 1

13 | U3yyenue siBJIeHUs YJIeKTPOMATHUTHOW NMHAYKIHH (J1a0opaTopHast 1
pabora 2)

14 | 3aueTNe2 mo TeMe«DJIEKTPOMATHUTHAS HHAYKIHSD, KOPPEKIUs 1

15 | Onpenesienne yckopeHusi CBOOOTHOI0 NMajgeHUs MPU MOMOIIH 1

HUTSHOT0 MAasiITHUKA (J1abopaTopHasi padora 3)

16 | Ananorust MeXay MEXaHUYECKUMH M DJIEKTPOMArHUTHBIMH KOJICOaHUSIMHU 1

17 | Pemenue 3a7a4u Ha XapaKTEPUCTUKU JIEKTPOMATHUTHBIX CBOOOTHBIX 1
Kose0aHui

18 | IlepeMeHHBII AIIEKTPUYECKUIA TOK 1

IIpou3BoacTBO, Nepeaaya M HCNOJIb30BaAHME IEKTPHYECKOI YIHepruu (2 4)
19 | TpancdopmaTopsl 1
20 | Ilpou3BoacTBO, mepeaaya U UCIOIb30BAHUE DIIEKTPUUECKON IHEPIHH 1
Mexanuueckue BoJHbI (1 4)
21 \ Bonna. CBoiicTBa BOJH 1 OCHOBHBIE XapaKTEPUCTUKH 1
DJIeKTPOMATHUTHBIE BOJIHBI (3 4)

22 | Onsbrtel [epira 1

23 | Uzobperenue pagno A. C. IlonoseM. [IpuHIMIBI pagrocBs3u 1

24 | 3auét Ne3 mo Tteme «Kosebanusi 1 BOJTHbI», KOPPEKIUS 1
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OIITUKA (13 v)
(13 HUX 6 YaCOBBHYTPHIIPeMETHBIH MOYJIb)

CaeTtoBbIe BOJHBI (7 4)

25 | BBenenue B ONTHKY 1
26 | OCHOBHBIE 3aKOHBI T€OMETPHUUECKON ONTUKU 1
27 | DkcnepuMeHTAIbHOE U3MepeHne NMOKa3aTe sl PeJIOMJIeHHs CTeKJIa 1

(1aboparopHas pabora 4)
28 | DkcnepuMeHTAIbHOE ompe/ieieHue ONTHYECKOi CHIIbI H POKYCHOr 0 1

paccTosiHus coOuparoieil TuH3bI (JadopaTopHasi padora 5)
29 | Jlucriepcus cBeta 1
30 | M3MepeHue NTUHBI CBETOBOI BOJIHBI (J1aGopaTopHasi padora 6) 1
31 | Hadawoaenue nnrepdepeHunn, Tupakuuu 1 NOJAAPH3ANUH CBETA

(1adopaTopHasi padora 7)

SJIEMEHTBI TEOPUU OTHOCHUTEJBHOCTHU (3 u)

32 | DneMeHTHI CrielaabHON TEOPUU OTHOCUTEIBHOCTH. [locTymaTer 1

DiiHIITelHA
33 | DnemMeHTHI peIsSTUBUCTCKOM TUHAMHUKHI 1
34 | O6o06marIIe-TOBTOPUTETHHOE 3aHATHE IO TeEME «ITEMEHTBHI CIICTIHATLHOM 1

TEOPUU OTHOCUTEILHOCTH»

HN3ay4yenue u cnexkrpsl (3 4)
(13 HUX 2YacOB BHYTPHIIPeIMETHBIH MO1YJIb)

35 | Uznydyenue u cnektpsl. [llkana 35eKTpoMarHuTHBIX U3Ty4eHUN 1
36 | Pemenue 3amau o teme «/3nydeHre U CIEKTPhI» C BHIMOJIHEHUEM 1

JabopaTopHoii pa6oTsl 8 «Hab1101eHHe CIIONIHOTO U JIMHEIYaToro

CIIEKTPOB»
37 | 3auer Ne 4o Teme «ONTHKA», KOPPEKIHUSI 1

KBAHTOBAS ®U3UKA (13 4)
CBeToBbI€ KBAHTHI (3 4)
(M3 HUX 2 4YaCOB BHYTPHIIPEIMETHbIH MOIYJIb)

38 | 3akonsl poTtordhdekra 1
39 | ®oronsl. ['unoresa ne bpoins 1
40 | KBaHTOBBIE CBOMCTBA CBETA: CBETOBOE JIaBIICHUE, XUMUUYECKOE JCHCTBIE 1

cBeTa

AtomHas ¢pusuka (3 1)

41 | KBanrtoBsie nocTynatel bopa. M3nydenne u noriomnieHne cBeTa aToMOM 1
42 | Jlazepsl 1
43 | 3aueTNe5 mo Tremam «CBeTOBbIE€ KBAHThDY, KATOMHAas1 PU3HKa», 1

KOppeKIus

Du3uKa aTOMHOI0 siipa. JjieMeHTapHble YacTulbl (7 4)

44 | N3yyeHHne TPEKOB 3aPSiKeHHBIX YaCTHII M0 TOTOBBIM (hoTorpadusim 1

(;1abopaTtopHas padora 9)
45 | PagnoakTUBHOCTH 1
46 | DHeprusi CBSI3M AaTOMHBIX sJIEP 1
47 | llenHas simepHast peakius. ATOMHas DJICKTPOCTAHIIUS 1
48 | IlpumeHenne GU3MKY Sapa HA MPAKTHKE. bruonoruieckoe aeicTeue 1

PaarOaKTUBHBIX I/ISJ'Iy‘-ICHI/If/'I
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49 | DnemMeHTapHbIC YaCTHIIBI 1
50 | 3auer Ne6mo Teme «@Pu3nka sapa u yieMeHTbl PIUy», Koppeknus 1
3HAYEHUE ®U3UKHU J1JISd PASBUTUSA MUPA
N PABBUTHUSA NTPOU3ZBOAUTEJIBHBIX CUJI OBHIECTBA (1 4)
51 | dusmueckas KapTHHA MHpa | 1
CTPOEHME M DBOJIONNA BCEJIEHHOMU (6 u)

52 | HebecHas cdepa. 3Be3qrnoe HeOo. 3akonsl Keruepa 1
53 | Ctpoenne CoTHEYHON CUCTEMBI 1
94 | Cucrema 3emuss — JlyHa 1
55 | O6ume cBenenus o ComnHIlE, €r0 HCTOYHUKH SHEPTHUH U BHYTPEHHEE 1

CTpOEHHUE
56 | dusmyeckas mpupoja 3BE3N 1
57 | Hama "'anaktuka. [Ipoucxoxaenue u apostonus ranaktuk. KpacHoe 1

cmernienue. JKusHb 1 pazym Bo BeenenHnoii

IoBTopenue (134)

58 | Kunematuka 1
59 | Jlunamuka 1
60 | 3aKOHBI COXpaHEHHs B MEXaHUKE 1
61 | MonexynspHas pusnka 1
62 | OCHOBBI AJIEKTPOAMHAMUKHI 1
63 | Kosebanus u BOJTHBI 1
64 | Ontuka. KBanroBas gusuka 1
65 | UroroBas mpoMexyTouHasi aTrrectanusi (MTOroBash KOHTpOJIbHas padoTa, 1

aJIMUHUCTpATUBHAS )
66- | [ToBTOpeHue n crucremMaTH3anus yaeOHOTro MaTepraa Kypca (Gu3nku 5

68

3auéroB — 6

AJIMUHHMCTPATHMBHBIX K.p.) —2

JlaGopaTopHbIX pador-9

| yeTBepTH:

BxonHas (aaMHHHUCTpaTHBHAS) KOHTPOJIbHAsS paloTa.

Habs101eHue qeiicTBUS MarHMTHOIO MOJIA HA TOK (J1abopaTropHasi padora 1)

HN3yueHue siBJIeHUS JJIEKTPOMATHUTHOH MHAYKIUM (J1abopaTopHasi padora 2)

3auer Nelmo Teme «CTameapHoe MAardMTHOC 110JI€»

3adeTNe2 mo Teme «IeKTPOMArHUTHAS HHAYKIHA», KOPPeKIUs

Il yeTBepTH:

3auér Ne3 mo Tteme «Kosedanus 1 BOJHbBD), KOPPEeKIUsI

IKCNEPUMEHTAIBHOE H3MEePEeHHe NM0KA3aTe s IPeJTOMJICHHUS CTeKa (J1adopaTopHasi
padora 4)

JKCNepUMEHTAIbHOE Olpe/ie/ieHre ONTHYECKO CHJIbI M (POKYCHOI0 PacCTOSIHUA
coduparuieii JuH3bI (J1adopaTopHasi padora 5)

HN3mepeHue 1JIMHBI CBETOBOM BOJIHBI (J1a0opaTopHasi padora 6)

Haouaionenne uatepdepennun, 1nppakuum 1 NoJasipu3anum cBeta (J1adopaTopHas
pabora 7)

JlabopatopHasi padora 8 «Habu0/1eHue CIVIONIHOI0 U JINHEHYaTOr0 CeKTPOB)
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1l yeTBepTh:

3auer Ne 4110 Teme «ONTHKA», KOPPEKIUA

3a4eTNeS mo remam «CBeToOBBbIC KBAHTBI», KATOMHasi QU3NKa», KOPPEeKIHA

HN3yuyeHue TPeKOB 3apsisKeHHbIX YACTHIL 110 TOTOBBIM (poTorpadusm (1abopaTropHasi
padora 9)

3auver Ne6mo teme «Pusnka saapa u 3aeMeHTs PIU», Koppekuus

IV gyeTBepTh:

IIpomexyTouHas aTTecTanus (MTOroBasi KOHTPOJIbHAas Pad0Ta, AIMUHUCTPATUBHAS)
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