YueOnbiii npeamer «@Pu3uKa»

N3zyuenne ¢usuku B 10 - 11 kmaccax cpeaneil mKojsl Ha 6a30BOM YpOBHE HAlpaBJIeHO HA
JIOCTH>KCHHE CIICTYIONINX 1eJIei:

® pazeumue Molul1eHUA yJamuxcs, GopMHpoBaHUE Y HUX CaMOCTOSITEIBHO MPUOOPETaTh
Y TIPUMEHSTH 3HAHUsI, HAOMIOAATh U OOBSCHATH PU3NICCKUE SBIICHHS,

® 0g1a0enue WIKOIBHBIMU 3HAHUAMU OO0 DSKCIEPUMEHTAIbHBIX (aKTax, MOHITUSIX,
3aKOHaxX, TEOpHsX, MeToJax (U3NYECKOM HAyKH; O COBPEMEHHON Hay4yHOW KapTHMHE MHpa; O
HIMPOKUX BO3MOXKHOCTSIX MIPUMEHEHHS (PU3NICCKUX 3aKOHOB B TEXHUKE M TEXHOJIOTUU; METO/IaX
HAyYHOTO TIO3HAHUS IPHUPOJIBI U (HOPMHUPOBAHKE HA ITOH OCHOBE MPEACTABICHUHN O (PU3HUECKON
KapTUHE MUPA;

® yceoenue MIKOJIbHUKAMU wuOell EAUHCTBA CTPOCHUS MATEPUH M HEHCUEPIIaeMOCTH
mpoiiecca €€ TMO3HAaHWS, NMOHUMAaHUE POJIM TMPAKTUKU B IMO3HAHUM (PU3UYECKUX SIBICHUU U
3aKOHOB;

o hopmuposanue noznasamenvHozo unmepeca K GU3NKE U TEXHUKE, pPa3BUTHE
TBOPYECKUX CIOCOOHOCTEH, OCO3HAHHBIX MOTHBOB YUY€HHS, TMOJATOTOBKAa K MPOJOHKEHHUIO
0o0pa3oBaHUsl W CO3HATEIILHOMY BBIOOPY MPOQEcCHr ¢ TOCISAYIONNM MPOPECCHOHATBHBIM
o0pa3zoBaHHEM

st noctrxeHus 1eneit Heo0X0AUMO BBITIOJIHEHUM CIISAYIOMINX 3a0au:

* 0c60eHUe 3HAHUI 0 MEXAaHNYECKUX, DJIEKTPUUYECKUX M TEIUIOBBIX SBICHUSIX; BETUYMHAX,
XapaKTEPU3YIOIINX ITH SIBJICHUS; 3aKOHAX, KOTOPHIM OHH MOAYUHSIOTCS;

* o6nadenue ymeHusamu TPOBOAUTH HAOIIOIEHUS TPUPOIHBIX SBICHUN, OMUCHIBATH U
00001aTh pe3ynbTaThl HAONIOACHUN, HCIONb30BATh MPOCTHIE W3MEPUTENbHbIE MPUOOPHI s
U3ydeHUus (U3MUECKUX SBICHUH; MPEACTABIATh Pe3ylbTaThl HAONIOACHUN WIM H3MEPEHUN C
MOMOIIbIO Ta0NHIl, TPahUKOB W BBIABISATH HA OTOM OCHOBE JIMIUPHUECKHE 3aBUCUMOCTH;
MPUMEHATH TOJYYCHHBIC 3HAHUS IS OOBSICHEHHUS Pa3HOOOPa3HBIX MPUPOJIHBIX SBICHUU U
MPOIIECCOB, TPHUHIIUIOB JEHCTBHUS BAXKHEUIIUX TEXHUYECKUX YCTPOMCTB, JUIsI PEHICHUS
dbu3nYecKux 3a1a4;

* pazeumue TO3HABATEIbHBIX MHTEPECOB, HWHTEUIEKTYaJIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEH, CAMOCTOATETFHOCTH B MPUOOPETEHUH HOBBIX 3HAHUH MPU PEIICHUN (PU3UIECKHIX
33/1ad U BBINOJHEHUM  OSKCHEPUMEHTAIBHBIX  HMCCIEIOBAaHUM C  HMCHOJIb30BAaHUEM
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

* gocnumanue yOSKICHHOCTH B BO3MOXXHOCTH TIO3HAHUS MPUPOJBI, B HEOOXOIUMOCTH
Pa3yMHOTO HCIOJIb30BaHUSl JTOCTH)KEHUW HAYKW M TEXHOJIOTMW JUISl JTAJbHEWIIEro pa3BUTHS
YEJI0BEUECKOro 00IIecTBa, YBaXKCHUS K TBOPIIAaM HayKU M TEXHUKH, OTHOIIEHUS K (PU3UKE KaK K
AJIIEMEHTY 00IIIeUeTOBEYECKOM KYJIbTYPHI,

* npumenenue NOJIYYEHHLIX 3HAHUN W YMEHUU ]I PEIICHUs] TNMPAKTHUYECKUX 3ajad
MOBCEIHEBHON KU3HHU, N1 oOOecreueHus: Oe30MacHOCTH CBOEH KU3HHU, PaIMOHAIBHOTO
MPUPOONOIB30BAHUS U OXPaHbl OKPYKAIOIIEH CpeIbl.

Jns u3ydeHuss Kypca PEKOMEHAYETCS KJIACCHO-ypOuyHas CHCTeMa C HCIOJIb30BAHHEM
Pa3IUYHBIX TEXHOJOTUM, (HOPM, METOJIOB OOYICHHS.

Jlns opranuzanuy KOJUIEKTUBHBIX M UHAUBHUIYaAJIbHBIX HAOMIOACHUN PU3NUECKUX SIBICHUN
U TPOLECCOB, M3MEpeHUsl (U3MUECKUX BEIMYMH M YCTAaHOBJIEHUS 3aKOHOB, MOJTBEPKICHUS
TEOPETUYECKUX BBIBOJOB HEOOXOJMMBI CHCTEMaTHdeckass MOCTaHOBKA JIEMOHCTPAIIMOHHBIX
OTIBITOB YUHUTEJIEM, BBIIIOJHEHUE JIAOOPATOPHBIX pabOT yUaIlIUMUCH.

MECTO ITIPE/IMETA B YYEBHOM I1JIAHE



®usuka B cpenHeil mkose udydaercsa B 10 m 11 kimacce 3a cueT 4yacoB MHBapHaHTHOMH
gacTu. Y4eOHBIH TIaH Ha ATOM 3Tarne oopazoBaHus cocTarisieT 140 yuyeOHBIX 4acoB U3 pacueTa
2 4 B HEZIEJNIO.

dusnueckoe 00pa3oBaHME B OCHOBHOM MHIKOJIE JOJKHO OOecreduTh (HhOPMUPOBAHHE Y
0o0yJaromuxcst TMPeICTaBICHUH O HAaydyHOW KapTHMHE MHpa — BaXXHOTO pecypca HaydHO-
TEXHUUYECKOTO Mporpecca, 03HaKOMJICHHE 00ydYaromuxcs ¢ GU3NIeCKUMH U aCTPOHOMHUYECKUMU
SBJICHUSIMU, OCHOBHBIMH MPUHIUIIAMHI Pa0OTHI MEXaHU3MOB, BHICOKOTEXHOJIOTUYHBIX YCTPOHCTB
U NpubOpOB, pa3BUTHUE KOMIIETEHUUH B PEUICHHUH HWHKCHEPHO-TEXHHUUYECKUX M HaAy4yHO-
UCCJIEIOBATENLCKUX 3a/1au.

OcBoenne yueOHOro mpeamera «®Du3MKa» HANpaBIEHO HA PA3BUTHE y OOYYarOIIUXCs
NpPEICTaBICHUN O CTPOEHUM, CBOMCTBAX, 3aKOHAX CYIIECTBOBAHUS W JBI)KEHUS MaTepHH, Ha
OCBOCHHE 00YUYaIONIMMUCS OOIINX 3aKOHOB M 3aKOHOMEPHOCTEH MPUPOAHBIX SBJICHUHN, CO3/IaHUE
ycnoBuid  uis (OpMHpOBaHUS ~— HMHTEUICKTYalbHBIX,  TBOPYECKHX,  TIPa)XITaHCKHUX,
KOMMYHHKAITMOHHBIX, MH(POPMAIIMOHHBIX KoMIeTeHIui. O0yyaromuecs OBIaICIOT HAyYHBIMU
METOJJaMU  PEIICHUS Pa3IUYHBIX TEOPETHUECKUX U TMPAKTHUECKUX 3a/ad, YMEHUSIMU
dbopMynupoBaTh THUIMOTE3bl, KOHCTPYHPOBaTh, IPOBOAMUTH OSKCIIEPUMEHTHI, OIICHUBATh W
AHAIM3UPOBATH MOJTYYCHHBIE PE3YIbTAThI, COMOCTABIATh UX C OOBEKTUBHBIMU PEATTUSMU KU3HH.

Yuebnbiii peamer «Pusnka» crnocodcTByeT (HOPMUPOBAHHUIO Y OOYYAIOIIUXCS YMEHHI
0e30macHO HCIOJIB30BaTh JabOpaTOpHOE OO0OpPYAOBAHHUE, MPOBOJUTH €CTECTBEHHO - HAYYHBIC
UCCIICIOBAaHUS W DKCIIEPHUMEHTHI, aHAJIU3UPOBATh IOJNyYCHHBIE PE3YyJbTaThl, MPEACTABIATH U
HAYYHO apTyMEHTHPOBATH IOJTyYECHHBIE BHIBOIBL.

Nzyuenne mnpeamera «Pusnka» B 4acTu (OPMHPOBAHMS y OOYHYAIOUIMXCS HAYYHOTO
MHUPOBO33PEHUS, OCBOCHUS OOIIECHAYYHBIX METOAOB (HaOJroAeHUE, U3MEpPEHHE, SKCIEPUMEHT,
MOJICIUPOBAHKE), OCBOCHUSI MPAKTUYECKOTO MPUMEHEHUS HAay4HBIX 3HAHUM (PU3MKH B JKU3HU
OCHOBAaHO Ha MEXIIPEIMETHBIX CBi3AX C mpeaMeramu: «Martematuka», «MHbopmaTuKay,
«XUMHUS, «buonorus», «["eorpadus», «KOIoTUs», «OcHOBBI  0€30MMacHOCTH
KU3HEAeITeNIbHOCTY, «HcTopusy, «JIntepaTypa» u ap.

MVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS

B cooTtBercTBUM ¢ TpeOOBaHMSAMH K YPOBHIO IMOJATOTOBKH OOYYAIOMIMXCS MO JaHHOM
nporpamme,  ycraHoBieHHbIMH ~ DKI'OC, ocHoBHOW  00pa3oBaTenbHOW  MpOrpamMmoin
00pa30BaTEeNILHOTO YUPEXkKACHUS, B pe3yibTare u3ydenus ¢pusuku B 10 — 11 knaccax Ha 6a30BoM
YPOBHE yUaIlUHCs JOJDKEH:
3HATh/IIOHUMAThH
. CMBICJI TIOHATUH: (U3UUECKOe SBICHHE, TUIIOTE3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aWMOJICHICTBHE, DIIEKTPOMArHUTHOE TIOJ€, BOJIHA, (OTOH, aToOM, aToOMHOE SO,
WOHW3HPYIOIINE U3TYIeHUs, JIaHeTa, 3Be3/1a, TalakTHKa, BeenenHas;
. CMBICIT (U3NYECKUX BEJIMUYUH: CKOPOCTh, YCKOpPEHHE, Macca, CHila, UMIYJbC, padoTa,
MEeXaHWU4YeCKasi DJHEPTus, BHYTPECHHssI OJHEpPrus, aOCONIOTHAs TeMIleparypa, CpemHss
KUHETHYECKasi SHEPTHUs YaCTUIl BEIIECTBA, KOJMUYECTBO TEIJIOTHI, SIEMEHTAPHBIN 3JEKTPUUECKUI
3apsn;
. CMBICNT (U3WYECKHX 3aKOHOB KJIACCMUECKOW MEXaHUKH, BCEMUPHOTO TATOTCHHMS,
COXpaHEHHMsI  SHEpruM, HMIIyJbCca M  JJEKTPHUUECKOTrOo  3apsia,  TepMOIUHAMUKH,
3JIEKTPOMArHUTHON MHIYKINHU, (oTodPdekTa;
. BKJIaJ] POCCUHCKMX M 3apyOEKHBIX YYEHBIX, OKAa3aBIIMX HauOOJbIlIee BIHUAHUE Ha
pa3BuUTHE QUHKH;



yMeTh

. OTHCHIBATH U OOBACHATH (PU3UUECKUE SBICHUS U CBOMCTBA TEJ: IBM)KEHUE HEOSCHBIX Tell
U HUCKYCCTBEHHBIX CIIyTHUKOB 3€MJIM; CBOMCTBA Ta30B, JXUAKOCTEH U TBEPAbIX TEI;
AJIEKTPOMAarHUTHYIO HMHAYKLHIO, PacHpOCTPaHEHHUE JJIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE
CBOICTBa CBETa; M3ITyuEHHUE U MOTJIOIIEHUE CBeTa aToMOM; (hoTodhPexT;

. OTJINYaTh TUIOTE3bl OT HAY4YHBIX TEOpUW; Jenarb BBIBOJbI HAa  OCHOBE
SKCIIEPUMEHTANBHBIX JAaHHBIX; MPUBOJIUTH MPUMEPHI, MOKA3bIBAIOIINE, YTO: HAOMIOACHUS U
SKCHEPUMEHT SIBJIIFOTCSI OCHOBOM /Ui BBIABM)KEHHSI TUIIOTE3 U TEOPUH, MO3BOJSIOT IPOBEPUTH
UCTHUHHOCTh TEOPETUYECKUX BBIBOJAOB; (hH3HMYecKas TEOpUs JAaeT BO3MOXKHOCTh OOBSCHATH
W3BECTHBIE SIBIICHUS PUPO/IbI U HAYYHBIE (DaKTh, IPEICKA3BIBATH €IIe HEM3BECTHHIC SBIICHHUS;

. NPUBOJIUTH TMPHUMEPHI MPAKTHYECKOTO HCIOIB30BaHUS (H3UUECKUX 3HAHMIA: 3aKOHOB
MEXAaHUKH, TEPMOAMHAMMKU M JJIEKTPOJAMHAMUKH B OHEPreTHKE; Ppa3IUYHbIX BHJIOB
AJIEKTPOMArHUTHBIX U3ITYUYEHUH JUIS pa3BUTHSI Pauo U TEIIEKOMMYHUKAIIMHM, KBAaHTOBOW (PU3UKU
B CO3/IaHUU SAJIEPHOM SHEPIeTUKH, J1a3€POB;

. BOCIIPDUHMMATh U HAa OCHOBE IIOJYyYEHHBIX 3HAaHUW CAMOCTOSITEIBHO OLICHUBATh
uHpopMalnio, coaepxamytocs B cooOumenusx CMMU, HWurepHere, Hay4YHO-TOMYJSIPHBIX
CTaThsIX; MCIIONb30BaTh MPUOOPETEHHBIE 3HAHHUA U YMEHHUS B MPAKTUYECKOM N1€ATENbHOCTH U
MIOBCEIHEBHOM JKU3HU JUISL:

- obecrieueHust 6€30MaCHOCTH KU3HEIEATEILHOCTH B MPOLIECCE UCTIONB30BAHUS TPAHCIIOPTHBIX
CPEICTB, OBITOBBIX IEKTPONPUOOPOB, CPEACTB PAANO- U TEIEKOMMYHUKALIMOHHON CBS3H.;

- OLICHKH BJIMSIHMSI HA OPTaHU3M Y€JI0BEKa U JPYIHe OpraHUu3Mbl 3arpsI3HEHUS OKPYKAroIen
Cpelbl;

- pallMOHAIBHOIO IPUPOIOIOIB30BAHUS U 3AIIUTHI OKPYKAIOLIEH CPEMbI.

COILEPKAHUE YYEBHOI'O KYPCA ®U3UKHU
(140 gac 3a 2 yaca. 2 yaca B HeJleJI10)

BBenenue. ®u3uKka 1 MeTObI HAYYHOT0 MO3HAHMS (2 YacoOB)

®du3nka KaKk HayKa U OCHOBA €CTECTBO3HAHUA. DKCIMEPUMEHTAIBHBIM XapakTep (U3HKH.
®dusnueckue BETUYNHBI U UX u3Mepenne. CBa3u Mexay pusznueckumu BeauunHamu. Hayunbie
METO/Ibl MO3HAHUSI OKPYXKAIOUIEr0 MHUpPAa M UX OTIMYUE OT JAPYIMX METOJIOB mo3HaHus. Poib
HKCIIEPUMEHTAa M TEOpUM B Mpoliecce Mo3HaHusi npuponbl. Hayunsle rumores3sl. dusndeckue
3akoHbl. Duzmdeckue Teopuu. I'paHUIBl TPUMEHUMOCTH (PH3UYECKHX 3aKOHOB U TEOPHIA.
[Tpuatmn coorBeTcTBUS. OCHOBHBIE 3JIEMEHTHI (PU3NYECKON KApTUHBI MUPA.

Mexanuka (29 yacon)

Kunematnka. Mexannueckoe nBWxkeHHe. MarepuanbHas Touka. OTHOCUTEIBHOCTD
MexaHndeckoro nBwxkeHus. Cucrema orcuera. Koopaunatel. Pammyc-Bektop. Bekrtop
nepemerniernsi. Ckopocts. Y ckopenue. [IpsMonuHeitHoe TBHKEHHE C TTOCTOSTHHBIM YCKOPEHUEM.
CBoOonmHoe maneHue Ten. JIBWkeHHMe Telna 1O  OKPYXKHOCTH. YTJOBas CKOPOCTb.
LleHTpOCTpEMUTENILHOE YCKOPEHHUE.

Junamuka. OcHOBHOE  yTBepkAcHME MexaHuku. [lepBelii  3akoH  HbroToHa.
Nuepuuanbubie cuctembl orcuera. Cuna. CBsi3b MeXAy CHWIOW UM yckopeHueMm. BTopoil 3akoH
Hprotona. Macca. Tpertnii 3akon Hetorona. [Ipunuun orHocutensHocTr [Manues.

Cunbl B ipupojie. Cuna TArotreHus. 3aKoH BCeMHUpHOro TsaroteHus. [lepBas kocmuueckas
ckopocTb. Cuna Tskectd ¥ Bec. HeBecomocTs. Cuna ynpyroctu. 3akoH ['yka. Cuiisl TpeHuS.



3aKoHbI cCOXpaHeHHs] B MexaHMKe. MIMnynbCc. 3aKOH COXpaHEHUs UMITyJibca. PeakTuBHOE
neuxkenne. Pabora cuibl. Kunetnueckas sHeprusi. 3aKOH COXpaHEHUST MEXaHUYECKOM SHEPTHH.

JleMoHCTpaLuu

3aBUCUMOCTb TPAEKTOPUHU OT BHIOOPA CUCTEMBI OTCUETA.

[Tanenue Ten B Bakyyme U B BO3JyXE.

SIBrieHrEe MHEPLUH.

CpaBHeHHE MacC B3aUMOJIEHCTBYIOIIUX TEN.

Nsmepenue cu.

CiioxxeHue Cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Ae(opMarium.

Cuna tpeHus.

VYcioBus paBHOBECHS TEI.

PeaktuBHOE NBHKEHUE.

[lepexo KUHETUUECKOW SHEPTUH B OTEHUUATIBHYIO.

JlaGopaTopHble padoThI

JIBrKeHue Tena Mo OKPYKHOCTH IOJ JIEWCTBHEM CHJI TSKECTH M ynpyroctu. M3yueHue
3aKOHA COXPaHEHUsI MEXaHUYECKON SHEPTUu.

MouJaexyasipuas ¢pusuka. Tepmogunamuxa (18 yacos)

OcHoBbI MosieKyJIsIpHOH ¢u3uku. Pasmepsl u macca Mosekyi. KonndecTBo BeniecTsa.
Mounb. Ilocrostnaast ABoranpo. bpoyHoBckoe aBmkeHue. Cuibl B3aUMOJEHCTBUS MOJIEKYIL.
CrtpoeHue ra3000pa3HbIX, )KMJIKUX U TBEpAbIX Tel. TemioBoe ABukeHHE MoJieKyl. OCHOBHOE
YPaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW Teopuu Tras3a. Temmeparypa. OHEprus TEIIOBOIO
JBWDKEHUS Mouiekyll. TeruioBoe paBHoOBecue. OmnpezeneHue TeMieparypbl. AOCONIOTHas
TeMIieparypa. TeMieparypa — Mepa CpPeIHEW KHHETHMYECKOW JHEpPruu Moiiekyi. M3mepenue
CKOPOCTEH IBUKEHHS MOJIEKYII rasa.

VYpaBHeHHE COCTOSIHUSI UACAIBHOIrO ra3za. Y paBHeHue MenaeneeBa-Knaiinepona. ['a3oBbie
3aKOHBI.

Tepmoaunamuka. BuyTpennsis sHeprus. Pabora B Tepmoaunamuke. KomnuectBo
termnoTel. TerutoeMkocts. [lepBbIi 3akOH TepMoaumHaMuku. M3omponeccel. BTopoit 3akoH
tepmoarHamuku. Ternmosele aurarenu. K111 nsurarenei.

Kunkue u tBepnpie Tena. Mcnapenue u kunenue. Hacwimennsiii map. OTHOCHUTENbHAS
BIaKHOCTh. Kpucramindeckue u amopgHbIe Tema.

JleMoHCTpanun

Mexanuueckasi MOZesTb OpPOYHOBCKOTO JBHKEHUSI.

W3meHeHue gaBiieHus ra3a ¢ U3MEHEHUEM TEMIIEpaTyphl IPHU MOCTOSITHHOM 00beMe.

H3meHeHne o0bema raza ¢ I3MEHEHUEM TeMIIepaTypbl IPY MOCTOSSHHOM JIaBJICHUU.

H3meHeHne o0bema raza ¢ I3MEHEHUEM JIaBJIeHUS MPU OCTOSTHHON TeMIepaType.

Kunenue Boabl Ipy NOHWKEHHOM JaBJICHUU.

Y CTpOUCTBO IICUXPOMETPA U TUTPOMETPA.

SIBreHnEe TOBEPXHOCTHOTO HATSKEHUS KUIKOCTH.

Kpucrannmaeckne u amop¢HbIe Tena.

OObeMHbBIE MOJIETH CTPOCHUS KPUCTAIIIOB.

Mopenu TeImIOBLIX NBUTaTENIEH.

JlaGopaTopHblie padoThI

OnbITHas poBepka 3akoHa [ eit-JIroccaka.

daexkTpoauHaMuka (27 yacoB)



DIEeKTPOCTATHKA. DIIEKTPUUYECKUHN 3apsii U JIEMEHTAPHbIE YaCTHUIIbl. 3AKOH COXPaHECHUS
NeKTpUUeckoro  3apsiga. 3akoH  Kynona.  Dnekrtpuueckoe moje.  HampsbkeHHOCTH
anexkTpuueckoro notid. I[lpunuun cyneprno3uuuu nosieil. 1TpoBOAHUKH B 3JIEKTPOCTATUYECKOM
nosie. {uanextpuku B snektpuueckom mose. [lonspuzanus ausnektpukoB. [loTeHnnanibHOCT
aJIeKTpocTaThuueckoro mosist. [loTeHIMan W pa3HOCTh MOTEHIUANOB. DJIEKTPOEMKOCTb.
KoHnzeHncaTopbl. DHEprus 3J€KTPUYECKOro Mol KOHAEH caTopa.

IocTrosinubIi 3JiekTpuuyecknid TOk. Cuwia Toka. 3akoH Owma i ydacTKa IUEMH.
ComnpotuBnenue. Onexkrpuyeckue nenu. llocmenoBaTenbHOe M NapajlIeIbHOE COEOUHEHUE
MIPOBOJTHUKOB. PaboTa M MOIIHOCTH TOKAa. DJIEKTPOABMXKYIIAs cuia. 3akoH Oma Jjisl MOJHOU
LETH.

DJIeKTPUYECKUI TOK B Pa3jIMYHbIX Ccpeaax. OJEKTPUUYECKHH TOK B MeTajliax.
3aBUCUMOCTh CONPOTHUBIICHUSI OT Temreparypbl. CBepXnpoBoauMocTb. [lomaynpoBoaHUKH.
CoOcTBeHHAass W TpHUMECHas  NPOBOJAUMOCTH  IOJYIPOBOJAHHKOB,  P-TI  IEPEXOJ.
[TonynpoBoiHUKOBBIN 1uoA. TpaH3ucTop. DneKTpuuecKkuil ToK B razax. [lnasma.

MarnutHoe moJse Toka. Munykuus marautHoro noiisi. Cuna Ammnepa. Cuna Jlopenna.
Camounnykuusi. UHIyKTUBHOCTb. DHEPryus MarHUTHOTO NOJIA. MarHUTHbBIE CBOMCTBA BEUIECTBA.
DNEeKTpoABUTraTENlb. 3aKOH 3JIEKTPOMArHUTHONM MHAYKIuU. [IpaBuno Jlenna. MHaykuuoHHBIN
reHepaTop JIEKTPUUECKOTO TOKA

JleMoOHCTpaL U

1. DNEeKTPOMETP
DneKTpu3aIus Tel
OnexTpoMeTp
[IpoBOIHMKYN U AUDIEKTPUKH B IIEKTPUUECKOM I10JI€
DHeprus 3apsyKEHHOTI0 KOHJIEHCATOpa
DNEeKTPOU3MEPUTENbHBIE TPUOOPHI
MaruuTtHoO€E B3aUMOJENCTBUE TOKOB
HalGmnronenue aeiicTBUsS MarHuTHOTO TIOJISE HAa TOK

© oo Nk wDd

I/I3y‘~I€HI/I€ SIBJICHUA BHGKTpOMaFHHTHOfI HHAYKIOIUHA

[EEN
©

OTKIJIOHEHHE QJICKTPOHHOTI'O ITy4YKa MAarHuTHBIM ITIOJIEM

[EEN
=

MarnauTHas 3anuch 3ByKa

12. 3aBucumocts /IC HHAYKIUHU OT CKOPOCTH U3MEHEHHUS MarHUTHOTO MOTOKA
JlabopaTopHbie padoThl
1.M3y4yenue nocienoBaTeabHOro U NapajuleIbHOTO COEAMHEHNS IPOBOJHUKOB.
2.M3mepenne D/1C 1 BHYTPEHHETO CONPOTUBIIEHHSI HCTOYHUKA TOKA.

MexaHuuyecKue U 3JIeKTPOMATHUTHbIE KoJle0aHus U BOJIHBI (18 yacoB)

Konebarenbupiii kOHTYp. CBOOOJHBIE M BBIHYKJICHHBIC SJIEKTPOMArHUTHBIC KOJICOAHUS.
[MapMoHnUeckre SJIEKTPOMArHUTHBIC KOJeOaHHWs. DIEKTpUYeCKHi pe3oHaHc. [Ipom3BoiacTBo,
nepeaava u NoTpedbIeHue dIEKTPHUSCKON SHEPTUH.

DJIEKTPOMAarHUTHOE T0JIe. DJIEKTPOMArHUTHbIE BOJIHBI. CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH. CBOMCTBA AJIEKTPOMATHUTHBIX BOJH. [IpUHIMIBI paAOCBSI3U U TEIEBUIACHUSI.

OnTuka (18 yacoB)

3akoHbl reomerpuueckoil ontuku. Jucnepcus cpeta. IIpenomnenue cera. [lpunimn

I'toiirenca. Ckopocth cBera. OTpakenue cBeta. [loctpoeHue mzobOpakenusi B nuH3ax. JmuHa
cBeToBOM BoHBL. MHTepdepenius. Audpaknus. [Tomsspuzanusa. Ontruyeckue mpuoOopsI.

[ToctynaTtel cnenualbHOM TEOpUH OTHOCUTEIBHOCTU. [lonmHast sHeprus. DHeprusi MOKOs.



PenstuBuctckuit umiynbc. JledexT macc u SHEpTrus CBS3H.
Bunpl n3nydennii. CriekTpsl U CIEKTPaIbHbINA aHAIN3
JdemMoHcTpanuu
CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.
OcuuorpaMma rnepeMeHHOro TOKa.
I'enepaTop epeMEHHOr0 TOKa.
W3myuenune u npuem 2JI€KTPOMarHuTHBIX BOJIH.
OtpakeHue U MPEOMIIEHUE JJIEKTPOMArHUTHBIX BOJIH.
Wutepdepennus ceeta.
Hudpakuus ceera.
[TosryueHue cekTpa ¢ NOMOILBIO PU3MBI.
[TosryueHue cekTpa ¢ MOMOIIBIO TU(DPAKIIUOHHON PELIETKH.
ITonsipusanus ceera.
[TpsimonuHEHOE pacIpOCTPaHEHNE, OTPAKEHUE U NIPEIIOMIICHHUE CBETA.
OnTuueckue npruOOpHI.

JlaGopaTopHble padoThI
N3mepenue nokasaresns IpeJoMIIEHUs CTEKIIA.

KBanroBas ¢pusuka (16 yacon)

['unore3a Ilnmanka o kBaHTax. dDoro3nexkrpuueckuil 3ddext. 3axoHbl (oTodrddexTa.
VYpaBuenue OiiHmreliHa 11 ¢dortorddexta. DotoH. J[laBnenue cBera. KopmyckymspHo-
BOJIHOBOM J1yaJIU3M.

Mogenu ctpoenuss aroma. OnbiTel Pesepdopaa. OObscHeHHE IHMHEHUATOro CHEKTpa
BOJZIOPOJIa HA OCHOBE KBAHTOBBIX IIOCTYIaTOB bopa.

CocraB u cTtpoeHue aToMHOro sjapa. CBOWCTBa SACPHBIX CHJI. DHEPrus CBS3M aTOMHBIX
anep. Bunapl pannoakTUBHBIX IPEBpAIlEHU aTOMHBIX A]ep. 3aKOH paJMOaKTHBHOIO pacnaja.
CBolicTBa HOHM3UPYIOMINX SACPHBIX U3TydeHHUH. Jl03a n3iydeHusl.

Snepnsle peakunu. Llennas peakuus nenenus saep. SnepHas sHepreTuka. TepMosaepHbli
CUHTE3.

OnemeHTapHble YacTULbl. DyHIaMEHTaIbHbBIE B3aUMOAECUCTBHUS.

JleMoHCTpanun

1.®otorddexr.

2.JIuHeivaThie CIIeKTPHI H3ITyUeHHS.
3.JIazep.

4.CyeTyrK NOHU3UPYIOIIUX U3ITYyYEHUH.

JlabopaTopHbie padoThl
1.HaGroieHre CIUIONIHOTO U IMHEHYATOr0 CIIEKTPOB.

ActpoHomus (6 4acoB)

Paccrossuue mo Jlynsl, ComHma u Omkammx 3Be3n. KocmMudeckue wccienoBaHUs, HX
HaydHOE€ W JKOHOMHYeckoe 3HaueHuwe. [Ipupoma ConHma W 3Be37, HCTOYHUKH DHEPTHUU.
®dusnyeckue XapakTepucTUKH 3Be3d. COBpEMEHHBIC NPEACTABICHHS O NPOUCXOXKICHUHM U
sposmonu ConHna u 3Be3A. Hama [Mamaktuka m Mecto CosnHeyHOU cuctemsl B Hel. [[pyrue



ranaktuku. [IpeacraBnenue o pacmmpenun Beenennoit

TEMATHUYECKHUU ILIAH

10 kiace
Ne HanmenoBanue pa3znenos u teM Bcero gacos B ToM yncie Ha
/11
o 2 g
22z | E 2
=25 |25
2% B¢
O I o
= B 2
1. Beenenue. ®usnka u METOIBI 1 - -
HAyYHOTO MMO3HAHUS
2. Mexanuka 28 2 3
3. MonekynsipHast pu3HKa 18 1 1
4. DneKTpoANHAMUKA 20 2 1
5. [ToBTOpEeHUE 3 1
70 5 6
11 knacc
Ne HanmenoBanue pa3znenos u tem Bcero wacos B ToM uucine Ha
n/m
Jlabopato | Koutpois
pHO- HBIC
MpakTuuec | paboThl
KHE
paboThI
1. OneKTpoaguHaMHKa 9 2 2
- MarnuTHoe 1ose 4
- DJIEKTPOMArHUTHAS WHIYKIIHS 5
2. Konebanus 1 BOJTHBI - 18 - 1
Mexanndeckre KoeOaHus - 3
DneKTpOMarHUTHBIE KOJICOaHMs 5
- Mexanndeckue BOJIHBI - 4
DNEeKTPOMArHUTHHIE BOJHBI 6
3. Onruka 18 2 1
- CBETOBBIC BOJTHBI 10
- DJIeMEHThI TEOPUU OTHOCUTEIbHOCTH | 4
- I3nydyeHue u CrieKTphI 4
4. KBanToBas ¢puznka 16 - 1
- CBeTOBbIE KBAaHTHI 3
ATomHas pu3nka 3
- duszuka aTOMHOTO spa 8
- DeMeHTapHbBIC YaCTHIIBI 2




5. AcTtpoHOMUS 6 - -
6. [ToBTOpenue 2 - -
7. Enunas ¢usndeckas kapTuHa MUpa 1

70 4 5

Kputepun oneHuBaHHus YCTHBIX U MHCbMEHHBIX PadoT Mo (pu3uke

OneHKa NMUCbMEHHBIX CAMOCTOSITEILHBIX H KOHTPOJILHBIX PadoT

Onenka «5» craBuTCsS 3a padOTy, BBINIOJHEHHYIO 03 OmMUOOK W HEJA0YETOB WU
UMEIOIIYIO0 He 6oJiee OHOTrO HeI0YeTa.

Onenka «4» craButTcs 3a padOTY, BBIIIOJIHEHHYIO TIOJTHOCTBIO, HO ITPY HAJIMYUU B HEH:

a) He OoJiee OAHON HerpyOoii OMmMOKH U OJTHOTO HEJ0YeTa,

0) wiu He OoJee IBYX HEAOYETOB.

Ounenka «3» craBUTCS B TOM Ciy4ae, €ClIM YYEHHMK MPAaBUIHHO BBINIOJHWI HE MEHee
MOJIOBUHBI PaOOTHI WK JOMYCTUI:

a) He OoJiee IBYX rpyObIX OMIHUOOK,

0) wim He OoJee ogHOU TPyOOi OIIMOKH U OJTHOTO HEJI0UeTa,

B) WJIM HE OoJiee IByX-TpeX HErpyObIX OMHUOOK,

T') WA OJTHOW HEerpyOoil OIMOKHU U TPeX HEA0YETOB,

1) WU TIPU OTCYTCTBUU OIIUOOK, HO TIPU HATUYUH 4-5 HEJJ0OUETOB.

Onenka «2» CTaBUTCA, KOTJa YHCIO OMMUOOK M HEIOYETOB IMPEBOCXOIUT HOPMY, MpPH
KOTOPOM MOXKET OBbITh BBICTABJICHA OIEHKA «3», WM €CIU MPaBUIBLHO BBITIOJHEHO MEHEe
MOJIOBUHBI PAOOTHI.

Ouenka «1» cTaBUTCS B TOM clydae, €CJIM YICHHUK HE MPUCTYNAT K BBITTOJHEHUIO Pa0OTHI
WJIU TIPaBUJILHO BHITIOJIHUI He 6osee 10 % Bcex 3amaHuid, T.€. 3amucall YCJIOBUE OJHOM 3a7a4M B
OOIIETIPUHATHIX CUMBOJIMYECKUX 0003HAUCHHSIX.

O1eHKa YCTHBIX OTBETOB

Ouenka «5» cTaBUTCS B TOM Ciydae, eCiiH yJaluncs:

a) oOHapyKMBAeT MOJHOE TOHUMaHUe (PU3UUECKOI CYITHOCTH PacCMaTPUBAEMBIX SIBICHHIMA
U 3aKOHOMEpPHOCTEW, 3HaHWE 3aKOHOB M TEOpUH, YMEeT MOATBEPAUTh HX KOHKPETHBIMU
npuMepaMu, IPUMEHUTHh B HOBOU CUTYaIlMH Y TIPU BHITIOJTHEHUH MPAKTUYECKUX 3a/IaHUM;

0) maer TOYHOE OIpeAeNieHUe W MCTOJIKOBAaHHE OCHOBHBIX TMOHSATHH, 3aKOHOB, TEOPHIA, a
TakKe MPAaBHIILHOE ONpeelieHne GU3NISCKUX BETMYUH, UX SIIUHUI] M CIIOCOOOB H3MEPEHUS;

B) TEXHWYECKH TPAMOTHO BBIMOJIHSACT (PU3HUSCKUE OMBITHI, YEPTEIKH, CXEMBI, IpaduKH,
COITYTCTBYIOIIME OTBETY, MPABHJILHO 3aITUCHIBACT (OPMYIIBI, TOJIB3YSICh MPUHATOW CHCTEMOM
YCIIOBHBIX 0003HAYCHUI;

T) TIpH OTBETE HE TOBTOPSET JOCIOBHO TEKCT y4eOHHMKa, a yMeeT OToOpaTh TiaBHOE,
00HapyMBAET CaMOCTOSITENIBHOCTh U apryMEHTHUPOBAHHOCTH CYXKJCHUW, YMEET yCTaHOBUTH
CBSI3b MEXKIY H3Y4YaeMbIM M paHee HM3yYeHHBIM MaTepuanioM MO Kypcy (U3HKH, a Takke C
MaTepuaIoM, YCBOEHHBIM P U3YyYSHHUH IPYTHX CMEKHBIX MPEIMETOB;

1) YMEET MOAKPENUTh OTBET HECIOKHBIMU JEMOHCTPALlMOHHBIMU OIBITAMH;

€) YMeeT JienaTh aHaJIu3, 0000IIEeHUsI 1 COOCTBEHHBIE BBIBOJIBI TI0 JAHHOMY BOTIPOCY;

) YMEET CaMOCTOSITEJIbHO M PAIlMOHAIBHO paboTaTh ¢ YYEOHHMKOM, JOTOJHHUTEIBHON
JUTEPATypOi U CIPABOYHUKAMHU.

Onenka «4» CTaBUTCS B TOM Cllydae, €CJIIM OTBET YJOBJICTBOPSICT HA3BAHHBIM BBIIIEC
TpeOOBaHUSAM, HO YUaAIIUKCS:



a) JOIyCKAaeT OJHY HEerpyoyr omuOKy uiu He Ooyiee IBYX HEJ0YETOB M MOXKET HX
UCTIPAaBUTh CAMOCTOSATENBHO, WK IPU HEOOJBIION MOMOIIN YIUTEIS;

0) He obyagaeT MOCTATOYHBIMH HaBBIKAMU PAOOTHI CO CHPABOYHOW JIMTEPATYpOi (
HarpuMep, yYeHUK yMEeT BCe HalTH, PABUIIBHO OPHEHTUPYETCS B CIIPABOYHUKAX, HO paboTaeT
MEJIJICHHO).

Onenka «3» cTaBUTCS B TOM CJIy4ae, €ClId yYalluics MPaBUJIbHO TOHUMAET (GU3NYECKYIO
CYILIHOCTb PacCMaTpUBAEMbIX SBJICHUH U 3aKOHOMEPHOCTEH, HO ITPU OTBETE:

a) oOHapyKUBaeT OTAEJbHbIE MPOOENbl B YCBOGHUHM CYLIECTBEHHBIX BOIPOCOB Kypca
(bu3uKy, He NPENATCTBYIOIINE JalbHENIIEMY YCBOSHHIO IPOrPaMMHOI0 MaTepUana;

0) UCTIBITHIBACT 3aTPYAHECHUS B NPUMEHEHUN 3HAHWM, HEOOXOIUMBIX Ul PELICHUS 3a]a4
Pa3IMYHBIX THIIOB, IPU OOBSACHEHUM KOHKPETHHIX (PU3UYECKUX SIBJICHUN HAa OCHOBE TEOPUH U
3aKOHOB, WM B TIOATBEP)KICHUH KOHKPETHBIX TPUMEPOB MPAKTUIECCKOTO MPHUMEHEHHS TEOPHH,

B) OTBEYAET HEIMOJIHO Ha BOINPOCHI yuuTens (YImycKas U OCHOBHOE), UM BOCHPOU3BOIUT
coJiepKaHue TeKCTa yueOHMKa, HO HEJOCTATOYHO [TOHUMAET OT/EJIbHBIE MOJI0KEHUS, UMEIOIINe
Ba)XKHOE 3HAYCHHE B ITOM TEKCTE,

r) oOHapyKUBaeT HEJOCTaTOYHOE [OHUMAHUE  OTAEIbHBIX  TOJOXKEHUH  IpH
BOCIIPOU3BEICHUM TEKCTa y4eOHUKA, WIM OTBEYAET HEIMOJHO Ha BOMNPOCHI YUUTEIs, JOMycKas
OJIHY-/IBE TPyOBIE OITHOKH.

OueHka «2» CTaBUTCA B TOM ClTy4yae, €Clii yICHHUK:

a) He 3HACT W HE IOHMMAeT 3HAYUTENBHYI0 WJIH OCHOBHYIO YacTh IPOTPAaMMHOIO
MaTepuala B IpeJiesiax MOCTaBJICHHbBIX BOIIPOCOB,

0) win umeer ciadbo chopMyIHpPOBaHHBIE M HETIOJIHBIE 3HAHUS U HE YMEET MPUMEHSTh UX K
PELICHUIO KOHKPETHBIX BOIIPOCOB U 337134 110 00pa3ily U K MPOBEICHHIO OIBITOB,

B) WJIM NIPH OTBETE JOMYCKaeT 0ojiee IBYX IpyObIX OIIMOOK, KOTOPhIE HE MOXKET MUCIIPABUTH
Jla’ke TIpU TIOMOLIH YYUTEIsl.

Onenka «1» craBUTCS B TOM ciydae, €ClId YYEHUK HE MOXKET OTBETUTh HU Ha OJUH U3
MIOCTaBJICHHBIX BOIIPOCOB.

OuneHka J1a00paTOPHBIX U MPAKTHYECKUX padoT

OueHnka «5» CTaBUTCS B TOM CIIy4ae, €CIU yJaluuncs:

a) BBIIOJIHWUI paboTy B TOJHOM 00beMe ¢  COONIOAEHHEM  HEO0OXO0IUMOI
M0CJIEI0BATEIbHOCTH IPOBEICHUS ONIBITOB U U3MEPEHHIA;

0) caMOCTOSITENTFHO U PAllMOHAIBHO BBHIOpANl M MOATOTOBHII JJISL OIBITA BCE HEOOXOAUMOE
000pyJ0BaHUE, BCE OMBITHI MPOBEN B YCIOBUAX M PEKUMAax, 0OECIEUMBAIOUINX MOJTy4YEeHUE
pe3yJIbTaTOB U BBIBOAOB C HAMOOJBIIEH TOUHOCTHIO;

B) B TPEACTaBICHHOM OTYETE MPABMILHO W aKKypaTHO BBHIMOJHWI B 3aITHCH, TAOJHUIIBI,
PUICYHKH, YePTEIKH, Tpa(UKH, BEIYUCICHHS U CIIEJIall BEIBOJIBL;

T') IPaBUWJIbHO BBIMOJIHUII aHAIIU3 MTOTPEIIHOCTEH;

1) coOmroan TpeboBaHusl 0€30MaCHOCTH TPYy/a.

Ouenka «4» cTaBUTCA B TOM ClTy4yae, €CJIM BBIIIOJHEHbI TpeOOBaHUS K OLIEHKE 5, HO:

a) ONBIT TNPOBOAWJICS B YCIOBHSX, HE OOECHEYMBAIOMIMX JIOCTATOYHOH TOYHOCTH
U3MEPEHU;

0) win ObLTO JOMYIIEHO JBa-TPU HeEJ0YeTa, UM He Oojiee OIHONM HerpyOoi OmMOKU H
OJIHOTO He/lo4eTa.

Onenka «3» cTaBUTCs, €M paboTa BBINOJIHEHA HE MOJHOCTbIO, HO 0OBEM BBINOJIHEHHON
YacTU TAaKOB, YTO MOYHO CJI€/aTh BBIBOJBI, WIIM €CIIU B XOJI€ NMPOBEJECHUS ONbITA U U3MEPEHUN
OBLTN JOIYIICHBI CIAEAYIOIINE OMTHOKHU:



a) ONBIT TPOBOJMWICS B HEPAIMOHAIBHBIX YCIOBUSX, YTO MPUBEIO K TIOITYYCHUIO
pe3yabTaTOB € OOJBIICH MOTPEUTHOCTHIO,

0) wiu B oT4yeTe OBUIM JOIMYIICHBI B OOIICH CIOXKHOCTH HE Ooiyiee NBYX OomuOOK ( B
3aMUCIX CIUHUI, W3MEPEHHSX, B BBIUUCICHUAX, Tpadukax, TaOIUI@Ax, cXemax, aHaIu3e
HOTPEIIHOCTEH U T.J.), HE MPUHIMIHAIBHOTO ISl JAHHOW paboThl XapakTepa, HEe TOBJIUSBIINX
Ha pe3yJIbTaT BITOIHCHHS,

B) MJIM HE BBIITOJHEH COBCEM HIIM BBIMTOJHEH HEBEPHO aHAJIN3 MOTPEITHOCTEH,

') WM paboTa BBIIOJIHEHA HE IMOJIHOCTHIO, OJTHAKO 00BhEM BBITIOJTHEHHOM YaCTH TaKOB, YTO
MO3BOJISICT TIOJYYUTh TPABHIBHBIC PE3yJbTaThl W BBIBOJABI MO OCHOBHBIM, HPUHIUITHAIBHO
Ba)XHBIM 3aJ1a4aM paOOTHL.

Ounenka «2» cTaBUTCS B TOM CIIy4ae, €Clu:

a) paboTa BBINOJIHEHA HE MOJHOCTHIO, 1 00BEM BBIIIOJTHEHHOH YacTH PabOThI HE TIO3BOJISCT
ClIeNaTh MPaBUIIbHBIC BHIBO/IbI,

0) WK OTIBITHI, U3MEPEHUS, BEIUMCIICHUS, HAOIIOICHUS TPOM3BOIMIINCH HEITPABUIIBHO,

B) WIK B X0J¢ pabOThl U B OTYETE OOHAPYKWIHCh B COBOKYIHOCTH BCE HEIOCTATKH,
OTMEYCHHBIC B TPEOOBAHMSX K OLEHKE «3».

Ouenka «1» CTaBUTCS B TEX CIyYasx, KOTJIa YYallHiCs COBCEM HE BBIIOJIHUI pabOTy WU
He co0urro1an TpedoBaHni OE30IMACHOCTH TPY/A.



