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[lnanupyemble pe3yJibTaThl

BbInyCKHUK HAYy4YUTCH:

v

v

v

coOuoiaTh MpaBuia 0€30MaCHOCTH M OXPaHBI TpyJa MpH padoTe ¢ y4eOHBIM U JIAOOPAaTOPHBIM
00opyI0BaHNEM;

NOHUMATh CMBIC]I OCHOBHBIX (PU3MUYECKMX TEPMUHOB: (PU3MUECKOE TeNO, (PU3UYECKOE SBICHHE,
du3nyeckas BeMUUNHA, €TUHHLIBI U3MEPECHNUS;

pacrio3HaBaTh NPOOJIIEMBI, KOTOpPHIE MOXKHO PEHIMTh MPH TOMOIIM (U3NYECKHX METOIOB;
aHAJIM3UPOBATh OTJEIBHBIC ITAIBI MIPOBEICHUS MCCICIOBAaHUN M MHTEPIPETUPOBATH PE3YJIbTATHI
HAOJIIOJICHUH H OIBITOB;

CTaBUTHh OIBITHI MO HCCIEAOBAaHHUIO (U3MUCCKUX SBICHUN WiIM (U3HMUYECKHX CBOMCTB Ten 0Oe3
UCTIOJIb30BaHUS TPSMBIX W3MEPEHUH; MpU 3TOM (OPMYIHPOBATH MpobieMy/3afgady y4eOHOro
9KCIIEPUMEHTA; COOMpaTh YCTAHOBKY M3 MPEATI0KEHHOTO 00OpYJOBAaHHS; MPOBOJHUTH OIBIT H
(dopMynHpOBaThH BHIBOJIBL.

[Tpumeuanue. Ilpu mnpoBeneHHM wucciaeaoBaHUs (U3MUECKUX SIBICHUM HW3MEpUTEIbHbIE MPHOOPHI
MCTIOJIB3YIOTCS JIUIIb KaK JaTYUKU U3MEepeHHs (PU3MUECKUX BEIWYHMH. 3alTUCH MTOKa3aHUH MPSIMbIX U3MEPEHHH B
3TOM CiTy4ae He TpeOyeTcs.

v
v

MMOHUMATh POJIb HKCIIEPUMEHTA B MOJTYYEHUN HAyYHOU MH(MOpMAIUK;

MIPOBOJIUTH NPSIMbIE U3MEPEHUs (DU3NUYCCKUX BEIIMYMH: BPEMs, pacCTOSHHUE, Macca Tejaa, 00beM,
CWJIa, TemrepaTrypa, atMocepHOe IaBJICHHE, BIAKHOCTH BO3JyXa, HAIPSHKCHHE, CHJIA TOKA,
paauanmoHHbIi (OH (C UCIIONIB30BAHUEM J03UMETPA); TIPH ITOM BBIOMPATh ONTUMAJIbHBIN CIIOCO0
M3MEPEHHUS ¥ UCITOJIB30BaTh MIPOCTEHIINE METO/IbI OLIEHKU MOTPEIIHOCTEN U3MEPEHUI.

HpI/IMe‘IaHI/IC. JIrobas yqe6Ha;1 [mporpamMma O0JIKHa o0ecreynBaTh OBJIAACHHUC IIPSAMBIMHU HU3MCPCHHUAMU
BCCX MEPCUUCIICHHBIX (1)I/IBI/II-IGCKI/IX BCJIMYHH.

v

v

MIPOBOJIUTh HCCIICIOBAHUE 3aBUCUMOCTEH (DM3UYECKUX BEIMYMH C MCIOJb30BAaHUEM IPSMBIX
U3MEPEHUI: TP 3TOM KOHCTPYUPOBATh YCTaHOBKY, (PUKCHPOBATH PE3YJIbTATHI TOTYyYCHHOU
3aBHCUMOCTH (PM3MUYECKUX BEIHYUH B BUE TaOIMIl U IrpadUKOB, J1e1aTh BBIBOBI 110 Pe3yIbTaTaM
HCCIICIOBAHMS;

MPOBOANUTH KOCBEHHbIE H3MEPEHUS (PU3NUECKIX BEJTMYUH: NP BBIMOJIHEHUH U3MEPEHHUI cOOMpaTh
AKCIIEPUMEHTAJIHYIO YCTAHOBKY, CIEAys TPEII0KCHHOW HHCTPYKIIMHM, BBIYUCIATH 3HAUYCHHE
BEJIMYMHBI U aHATTM3UPOBATH MTOJYYEHHBIE PE3YIbTAThl C YUETOM 33/IaHHOM TOUHOCTH U3MEPEHUI;
aHAJM3UPOBATh CUTYAIMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa, Y3HaBaTh B HUX MPOSBICHHE
W3YYEHHBIX (pU3MUECKUX SBICHHUM WU 3aKOHOMEPHOCTEW U MPUMEHSTh UMEIOIUECS 3HAHUS IS
UX O0OBSICHCHMS,

MOHUMATh TPUHIUIBI ACHCTBUS MAIIUH, MPUOOPOB U TEXHUYECKHX YCTPOMCTB, YCIOBHS HX
0€30I1aCHOTO HMCITOJIb30BaHMs B IIOBCEIHEBHOM KU3HU,

MCIIONIb30BATh MPH BBINOJIHEHUHN YUEOHBIX 3a7au HAyYHO-TIOMYISPHYIO IUTEPATYpy O (PU3UUYECKUX
SIBJICHHSIX, CIIPABOYHBIC MaTEpHaIIbI, pecypchl UHTEpHET.

Bbll’lyCKHHK IMOJYYMT BO3MOKHOCTD HAYYUTBHCH:

v

v

OCO3HABaTh LIEHHOCTh HAayYHBIX MCCIEOBAaHHUM, POJIb (GU3UKHU B paCHIMPEHUH MPEACTAaBIECHUN 00
OKpPY’KalOIllEM MUPE U €€ BKJIAJ B YJIYUILIEHUE Ka4eCTBA KU3HU;

UCIIONIb30BAaTh TpPHEMBbl TOCTpPOEHUS (U3HUECKUX Mojeneil, noucka U (HOpMYIUPOBKU
JIOKa3aTeNNbCTB BBIIBUHYTBIX TMIIOTE€3 M TEOPETUYECKUX BBIBOJAOB HAa OCHOBE SMIIMPHUYECKU
YCTaHOBJIEHHBIX (DAKTOB;

CpaBHUBAThb TOYHOCTh H3MEpeHHs (PU3MYECKMX BEIMYMH IO BEJIWYMHE HMX OTHOCUTEIHHOU
MOTPEIIHOCTH MPH MPOBEIEHUHU NPSIMbIX U3MEPEHUN;

CaMOCTOSITENIbHO TPOBOJUTh KOCBEHHbIE M3MEPEHUS U HCCIeOBaHUS (U3NUYECKUX BEIHYUH C
MCIIOJIb30BAaHUEM DPA3IMYHBIX CIOCOOOB M3MEpEeHUs (PU3NYECKMX BEJIMYHMH, BHIOMpPATh CpEICTBa
U3MEPEHHUsI C YYeTOM HEOOXOAMMOM TOYHOCTH H3MEpeHHH, OOOCHOBBIBATH BHIOOpP cIrlOCOOa
M3MEpEHMs, a/IeKBaTHOTO MTOCTABJIEHHOM 3a7aue, IPOBOIUTh OLIEHKY IOCTOBEPHOCTH MOJIYyUYE€HHBIX
pE3yJIbTaTOB;

BOCIIPMHUMATh MHPOpPMALUIO (PU3MUECKOrO COAEpKaHMs B HAy4YHO-TIOMYJSPHOM JIMTEpaType |
CpeAcTBax MaccoBOM HH(OpMaIUKM, KPUTUYECKH OIICHHWBATh IOJYYCHHYIO HH(OpMAIHIO,
aHaAJM3UPYs €€ CoJep KaHNe U JaHHbIe 00 UCTOUYHUKE MH(pOpMauy;

co3/1aBaTh COOCTBEHHbIE MMCHbMEHHBIE U YCTHBIE COOOIICHUS O (PU3UUECKUX SBJICHUAX HA OCHOBE
HECKOJIbKMX MCTOYHUKOB MH(OpPMAIMM, COINPOBOKAATH BBICTYIUIEHUE MPE3EHTALUEH, yUYUThIBas
0COOEHHOCTH ayIUTOPHH CBEPCTHUKOB.



MexaHnnuyeckue siBJleHHs. BBbINYCKHUK HAYYUTCH:

v/ pacro3HaBaTh MEXaHWYECKHE SIBJICHHUS M OOBACHATH Ha OCHOBE MMEIOIINXCS 3HAHUN OCHOBHBIC
CBOMCTBA WIH YCIIOBUS IIPOTEKAHUS OTUX SIBJICHUNM: PABHOMEPHOE W HEPABHOMEPHOE JIBUJKCHMUE,
PaBHOMEPHOE U paBHOYCKOPEHHOE MPSAMOJIMHENHOE IBU)KEHHE, OTHOCUTEIBHOCTh MEXaHUYECKOT O
JBUKEHMS, CBOOOJHOE MaJeHUE TEJl, PaBHOMEPHOE JBHKEHHE II0 OKPYKHOCTHU, HHEPIMS,
B3aUMOJICHICTBUE TEJ, PEAaKTUBHOE JBWKEHHUE, IIeperaya JaBiI€HUs TBEPAbIMH TEJIAMH,
KHUJIKOCTSIMH W TazaMH, aTMoc(epHOe JaBJIeHHE, IJIaBaHWE TeJ, PAaBHOBECHE TBEPIBIX TeT,
UMEIOLINX 3aKperyIeHHYI0 OCh BpallleHHs, Kose0aTelbHOEe [BH)KEHUE, PE30HAHC, BOJHOBOE
JBUKEHUE (3BYK);

v/ ONUCHIBaTh H3y4EHHBIE CBOMCTBA TEl M MEXAHWYECKHE SBIICHUS, HCIIOIB3YS (DU3HUECKHE
BEJIMYMHBI: IyTh, IEPEMEILIEHUE, CKOPOCTb, YCKOPEHHE, IE€puOoJ O0OpallleHus, Macca Tea,
IUIOTHOCTH BEILECTBA, cujia (Cujia TSHKECTH, CHIIa YIIPYTOCTH, CUjla TPEHUs ), JaBICHHUE, UMITYIbC
TeJa, KMHETUYECKasi SHEprusi, MOTCHIUAIbHAs SHEPrHsi, MeXaHW4yecKass padoTa, MeXaHUYecKas
mottHocTh, KIIJ| mpu coBepiieHHMM paboOThl C HCIOJIB30BAHMEM IIPOCTOrO0 MEXaHHU3Ma, CHIIa
TpPEeHUs, aMIUINTyJa, IMEpPUOJ M YacToTa KoyieOaHWd, JUIMHA BOJHBI M CKOPOCTH e
pacripoCcTpaHEHUs; MPU OMUCAHUM MPABUWIBHO TPAKTOBaTh (PU3MUECKHI CMBICT HCIIOJIb3yEeMbIX
BEJIMYMH, UX 0003HAYEHUS U €IMHUIBI U3MEPEHUs, HAXOAUTh (POPMYIIbI, CBS3bIBAIOLINE JAHHYIO
(bu3NYECKyI0 BEIMYUHY C APYTUMU BEIMYUHAMU, BBIYUCIISATH 3HaYCHHE (PU3HMUECKON BEIUYUHBL,

v/ aHaNM3MpPOBATh CBOWCTBA TEJ, MEXaHHYECKHUE SIBIICHUS M IPOIECCHI, HUCIOJB3Ys (HU3UYECKUE
3aKOHBI: 3aKOH COXPAHEHMS YIHEPTUHU, 3aKOH BCEMUPHOTO TATOTEHMS], IPUHLIUI CYNEPIO3ULIMUA CUIT
(Haxoxzaenue paBHojencTByromend cuibl), I, II u III 3axkonsr HproToHa, 3akoH coxpaHeHUs
uMIynbca, 3akoH ['yka, 3akoH llackans, 3akoH Apxumena; NMpuU 3TOM Pa3IUYaATh CIOBECHYIO
(GOopMyIHMPOBKY 3aKOHA U €r0 MATEMAaTUYECKOE BBIPAKEHUE;

v’ pasiu4aTh OCHOBHBIE IIPH3HAKH WM3YYCHHBIX (PHU3HYECKMX MOJEICH: MarepuajibHas TOYKa,
WHEpLUaIbHAsA CUCTEMA OTCUETA;

v/ pemiath 3aja4u, UCHONbB3Ys (HU3MUECKUE 3aKOHBI (3aKOH COXPaHEHHUS SHEPTUH, 3aKOH BCEMHPHOTO
TArOTeHUsA, npuHIMn cynepnosuuuu cui, I, II m III 3akoHsl HplOTOHA, 3aKOH COXpaHEHMs
uMnynbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) v (GopMysbl, CBS3bIBAIOIINE
¢uznyeckue BEIMYMHBI (IIyTh, CKOPOCTb, YCKOPEHHE, Macca Teja, IUNIOTHOCTh BEILEeCTBa, CHJIA,
JlaBlIeHUEe, WUMIIYJIbC Tella, KUHETHUYECKas JHEpPrus, MOTCHLMANIbHAS DHEPIHs, MeEXaHU4yecKas
pabora, mexanudeckas wmomHocTh, KIIJ[ mpocTtoro mexaHusma, cuila TPEHUS CKOJIBXKEHUS,
KO3 QUIMEHT TpeHHs, aMIUIUTY/Aa, EPUOJl U YacToTa KoleOaHWH, AJTMHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHus1): Ha OCHOBE aHaJM3a YCJIOBUS 33/a4y 3allMChIBaTh KPATKOE yYCIOBHUE, BBIIEISTh
¢u3nyeckue BEIMYMHBI, 3aKOHBI M (HOpMyJbl, HEOOXOAWMBIE Ul €€ pelleHHs, MPOBOAUTH
pacyeThl U OLIEHUBATh PEAIbHOCTh MOJIYYEHHOIO 3HaYCHUS] PU3NYECKON BETUUHHBI.

BbINyCKHUK MOJYYHT BO3MOKHOCTD HAYYUTHCH:

v/ HCIOJI30BAaTh 3HAHHMSA O MEXAHWYECKUX SIBJICHUSAX B MOBCEIHEBHOW >XU3HH Ui O0ECIICUCHUS
0€30MaCHOCTH NPHU OOpAIIeHUH ¢ MPUOOPaMU U TEXHUUYECKUMH YCTPOMCTBAMH, JUIsI COXpAaHEHHUs
3JI0pPOBbsl M COOJIIOJICHUSI HOPM IKOJIOTUYECKOTO MOBEACHUS B OKpYKaIOIIEH cpese; MPUBOJIUTH
IpUMEpPbI NMPAKTHUYECKOTO HCIOJIb30BAHUSA (U3NYECKUX 3HAHUH O MEXaHWYECKHUX SBICHUSX WU
bu3nyecKuX 3aKOHAX; MPUMEPHl UCMOJIb30BAaHUS BO30OHOBIIEMBIX HCTOYHUKOB BSHEPTUU;
HKOJIOTUYECKUX ITOCIIEICTBUNA UCCIEN0BAHUS KOCMUYECKOIO IIPOCTPAHCTB;

v pas3inYaTh TPAaHWIBl MPAMEHHUMOCTH (PU3HYECKUX 3aKOHOB, TOHMMATh BCEOOIIHiI xapakTep
(byHIaMEHTANBHBIX 3aKOHOB (3aKOH COXPAaHEHHs MEXaHHMYECKOW SHEpruu, 3aKOH COXpaHEeHHUs
UMITYJIbCa, 3aKOH BCEMUPHOTO TSATOTEHHS) U OTPAaHHMUYEHHOCTh MCIIOJIb30BAHMSI YaCTHBIX 3aKOHOB
(3axoH 'yka, Apxumena u 1p.);

v/ HaxOJWTh aIEKBATHYIO MMPEIJIOKEHHON 3a1aue (PHU3MIECKYIO0 MOJIEITh, Pa3peliaTh MpodieMy KaK Ha
OCHOBE MMEIOIIMXCS 3HAHUM 110 MEXAHUKE C UCIIOJIb30BAHUEM MATEMaTUYECKOIO anmapara, Tak u
IIPU TIOMOIIY METOJIOB OLIEHKH.

BbINyCKHUK MOJYYHT BO3MOKHOCTD HAYYHTHCH:

v UCMOJIB30BaTh 3HAHWS O TEIUIOBBIX SIBJICHUSX B MOBCEIHEBHON >KM3HH Ui 00ECTIeUYeHHs
0€30I1aCHOCTH NP OOpaIIeHUuU ¢ MPUOOPaMU U TEXHUYECKUMH YCTPOMCTBAMH, AJISI COXPAaHEHUS
3I0POBbsl M COOJIIOJICHUSI HOPM IKOJIOTUYECKOTO MOBEACHUS B OKpYKAIOIIEH cpese; MPUBOIUTH
IPUMEPBI IKOJIOTHUECKUX MOCIEACTBUN pabOThI ABUraTeeil BHYTPEHHEr0 CropaHusi, TEIUIOBBIX U
TUIPOIJICKTPOCTAHIIHI;

v/ pasnuyarh TPAHHUIBI MPUMEHAMOCTH (U3MYECKUX 3aKOHOB, IOHHMATh BCEOONIMH Xapakrep



byHaaMeHTaNbHBIX (PU3NYECKUX 3aKOHOB (3aKOH COXPAHEHHUs SHEPTHH B TEIUIOBBIX MpOIEccax) U
OTPaHUYEHHOCTh MCII0JIb30BAaHMsI YACTHBIX 3aKOHOB,;

v/ HaxXOIWTh aJICKBATHYIO MPEUIOKEHHON 3a/1aue (PU3MUECKYIO MOJIEITb, Pa3peliaTh IpodIeMy KaKk Ha
OCHOBE HMEIOIIMXCS 3HAHUM O TEIUIOBBIX SBJICHUAX C MHCIOJIb30BAHUEM MAaTEMAaTHYECKOTIO
anmnapara, Tak 1 Ipy [OMOILY METOJOB OLIEHKHU.

DJIeKTpUYeCKHe U MATHUTHBIE SIBJeHUS BBINYCKHUK HAYYMTCSH:

v/ pacnosHaBaTh JJICKTPOMArHUTHBIC SIBJICHUS W OOBSCHATH HA OCHOBE WMEIOIIMXCS 3HAHUM
OCHOBHbIC CBOWCTBAa WJIM YCIOBMsS IPOTEKAHUS ITUX SABJICHUH: dJIEKTpH3alMs  Tell,
B3aMMOJICICTBUE 3apsA70B, JJIEKTPUYECKHMI TOK M €ro JAelcTBUs (TEIJIOBOE, XUMHUYECKOE,
MarHuTHOE), B3aUMOJICHICTBME MAarHUTOB, 3JIEKTPOMArHUTHAs WHAYKLUS, N€HCTBHE MarHUTHOIO
[oJii Ha TMPOBOJHUK C TOKOM U Ha JBIDKYIIYIOCA 3apsOKEHHYIO 4YacTULly, JeHCTBUE
JIEKTPUUECKOr0 MOJISl Ha 3apsKCHHYIO YacTHIly, 3JIEKTPOMAarHUTHBIE BOJIHBI, IPSAMOJIMHEHHOE
pacnpoCcTpaHEHHE CBETA, OTPAKEHUE U MPEIOMIIEHHE CBETA, IUCIIEPCHS CBETA.

v/ COCTaBJIATH CXEMBI IEKTPHICCKHX IEMeH C IOCIIEI0BATEILHBIM U ITapaJUICIbHBIM COSUHEHUEM
AJIEMEHTOB, pa3jinyasi yCJIOBHbIE 0003HAYEHUSI JIEMEHTOB 3JIEKTPUUECKUX LENel (MCTOUHUK TOKA,
KJIK0Y, PE3UCTOP, PEOCTar, JIAMIIOYKa, aMIIepMETP, BOIbTMETD).

v/ HCIOJIb30BAaTh OINTHYECKUE CXEMBI JUISi HOCTPOCHHS H300paXKEHHWH B IUIOCKOM 3€pKalic |
coOuparoniei JI1H3e.

v/ ONKCHIBATH M3y4E€HHBIE CBOWCTBA TENl U 3JIEKTPOMATHUTHBIE SBJICHUS, UCIOJNB3Ys (DHU3MUECKUE
BEJIMYMHBL: JJIEKTPUUYECKHM 3apsl, cuUja TOKa, AJIEKTPUUYECKOE HANpsKEHUE, 3JIEKTPUUYECKOoe
COIPOTUBIIEHUE, YJEIIbHOE CONPOTUBIIEHUE BEIIECTBA, pab0oTa 3JIEKTPUUECKOrO IO, MOLUIHOCTh
TOKa, (POKYCHOE pacCcTOSHME U ONTHUYECKas CHJIa JIMH3bI, CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH,
JUIMHa BOJIHBI W YacToTa CBeTa; IpPU ONHCAaHUM BEPHO TPAKTOBAaTh (PU3NYECKUH CMBICI
UCMOJb3YeMbIX BEJIMYMH, HMX O0003HAue€HUS W E€JUHMLBI M3MEPEHUs; HaXOAUTh (OpMYIIbL,
CBS3BIBAIOIIME JIAHHYIO (PU3UUYECKYIO BEIMUUHY C JPYTUMHU BEIMUYMHAMU.

v/ aHANM3MPOBATh CBOMCTBA TEJ, HIIEKTPOMATHUTHBIC SIBICHHS U MPOIECCHI, UCTIONB3Ys (HH3UUECKUE
3aKOHBI: 3aKOH COXPAHEHHs 3JIEKTPUYECKOro 3apsja, 3akoH Oma Juisl ydacTKa IENH, 3aKOH
Jxoynsa-JleHna, 3aK0H NPSIMOJIMHENHOTO PAcIIpOCTPAaHEHMSI CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH
NpEeJOMJIEHUSI CBETa; IMpPH 3TOM pa3inyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHa M €ro
MaTEMaTHUYECKOE BBIPAXKEHHUE.

v’ TIPUBOJMTH MPUMEPHI MPAKTUYECKOTO UCIIONB30BaHMUs (PU3HUECKUX 3HAHUN O 3JIEKTPOMArHUTHBIX
SBIICHUSAX

v/ pemiathb 3a1a4M, MCIONbL3Ys (PU3NUECKHe 3aKOHbI (3aKkoH OMa /jIs yJ9acTKa LenH, 3aKoH J[Koys-
Jlenna, 3aKkoH MNpPSMOJIMHEHHOIO PpAacHpOCTPAHEHUs CBETa, 3aKOH OTPaKEHHs CBETa, 3aKOH
nperomiieHuss cBeta) U (Gopmynbl, CBs3bIBalOlIME (U3MUECKHE BEIWYMHBI (CHJIa TOKa,
IIEKTPUYECKOE HANPSIKEHHE, DJIEKTPUYECKOE CONPOTHBIIEHHE, YAEIBbHOE CONPOTUBIICHHE
BelIeCcTBa, paboTa 3JIEKTPUUECKOrO IMOJIsI, MOIIIHOCTh TOKa, (POKYCHOE pacCTOSHUE U ONTHYECKas
CHJIa JIMH3bI, CKOPOCTb AJIEKTPOMAarHMWTHBIX BOJIH, JJMHA BOJIHBI M YacTOTa CBeTa, (OPMYIIbI
pacueTa 3JIeKTPUYECKOr0 COMPOTHUBIICHUS MPH MOCIEI0BATEILHOM U MapaJIJIEIbHOM COECIUHEHUH
NPOBOJHHUKOB): Ha OCHOBE aHalW3a YCIOBMS 33/Ja4M 3aIHMCHIBATh KPATKOE YCJIOBUE, BBIICIATH
¢busnyeckue BENUYMHBI, 3aKOHbI U (OpMynbl, HEOOXOIUMBbIE aJisi €€ pelIeHUs, MPOBOJIUTH
pacyeThl U OLIEHUBATh PEATbHOCTH NMOJIYYEHHOTO 3HaUeHHs (PU3MUECKON BEIUYUHBI.

BbInycKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH:

v HCIONB30BAaTh 3HAHUS 00 JIICKTPOMATHUTHBIX SBICHHSX B TIOBCEJHEBHOW JKH3HU IS
oOecrnieueHrs 6€30MacCHOCTH NP 00palleHnuu ¢ MpHUOOpaMy U TEXHUYECKUMHU YyCTPOHCTBAMHU, JUIS
COXpPaHEHHMsI 3/I0pPOBbSI M COOJIOEHUST HOPM SKOJIOTMYECKOTO MOBEJIEHHS B OKpYXKAroIllel cpene;
MPUBOJIUTH MPUMEPDI BIUSIHHS 3JI€KTPOMAarHUTHBIX U3JyYeHHUI Ha KUBbIE OPTaHU3MBI;

v/ pasnuyarh TPAHHWIIBI MPUMEHUMOCTH (DU3MYECKHX 3aKOHOB, TOHHMATh BCEOOMIMH XapakTtep
(GyHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXPAaHEHHUsl AJIEKTPUYECKOTo 3apsiia) U OrpaHUYEHHOCTh
MCIIOJIb30BAaHUS YACTHBIX 3aKOHOB (3akoH OMa 1l yyacTKa 1enu, 3akoH Jlxoyns-Jlenua u ap.);

v/ HCIONB30BaTh MPHEMBI IOCTPOCHUS] (HU3UYECKUX MOJENeH, MOUCcKa U (HOPMYITHPOBKH
JI0KA3aTeNNbCTB BBIIBUHYTBIX TMIIOTE€3 M TEOPETUYECKHX BBIBOJAOB HAa OCHOBE SMIIMPUYECKU
YCTAQHOBJICHHBIX (DaKTOB;

v/ HaXOIWTh AJICKBATHYIO MPEUIOKEHHON 3a/1aue (PU3MUECKYIO MOJIEITb, Pa3peliaTh IpodIeMy KaK Ha
OCHOBE MMEIOLIMXCSA 3HAaHUM 00 DIEKTPOMATHUTHBIX SIBICHHUAX C  MCIIOJIb30BaHHEM
MaTEMaTUYECKOT0 annapaTa, Tak U IPU IOMOLIN METO/I0B OLICHKH.



KBanTOBbIC siBJIeHUs1 BBINYCKHMK HAYYHUTCH:

v/ pacno3HaBaTh KBAHTOBbBIC SIBICHHS W OOBSICHATH HA OCHOBE HMMEIOIIMXCS 3HAHUHA OCHOBHBIC
CBOMCTBA WJIM YCIOBHUS TNPOTEKAaHUS OTUX SBJICHUN: €CTECTBEHHass W HCKYCCTBEHHas
pPaMOAaKTUBHOCTb, O-, - M 7Y-M3JIy4€HHs, BO3HHUKHOBEHHE JIMHEHYATOro CIEKTpa M3IIy4eHHs
aToMa;

v/ ONKCHIBATH U3YYCHHbBIC KBAHTOBBIC SIBJICHHUS, UCIIONB3Ys (DU3MUECKHE BETUYMHBI: MACCOBOE YHCIIO,
3apsI0BO€ YHMCIO, MEpHOA TMOoiypacmhana, 3Heprus (OTOHOB; MNPH ONUCAHUM TPABHIBLHO
TPAaKTOBaThb (U3UYECKUN CMBICI HCHOJIb3YEMbIX BEIMYUH, HUX OOO3HAYEHHUS U EJUHMLIBI
U3MEpPEHUs; HaXOIUTh (POPMYIIBI, CBS3BIBAIOIIME JAHHYIO (DU3MYECKYIO BEIMYUHY C JIPYTHMMHU
BEJIMYMHAMU, BBIYUCIISITh 3HaYEHUE (PU3MUECKON BEIUYMHBI;

v/ aHANM3WPOBATh KBAHTOBBIC SBJIECHHS, WCIONB3Ys (H3MUYECKAEC 3aKOHBI M IOCTYJATHL 3aKOH
COXPAaHEHHs YHEPTUM, 3aKOH COXPAHEHHUs DIEKTPUYECKOIO 3apsja, 3aKOH COXPaHEHHUS MacCOBOTO
qucia, 3aKOHOMEPHOCTH W3JIyYE€HUS W IIOIJIOLIEHUS CBETa aToOMOM, IIpU 3TOM pa3inyaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U €70 MaTEMaTUYECKOE BbIPAXKECHUE;

v/ pasnuyarh OCHOBHBIC NMPH3HAKHM IUIAHETAPHOW MOJENU aTOMa, HYKIOHHOW MOJEIH aTOMHOIO
A0pa;IPUBOAUTG IPUMEPHl IPOSIBICHHUS B MPUPOAE M IPAKTUYECKOIO HCIOJIB30BAHUS
PaAMOAaKTUBHOCTH, AJIEPHBIX U TEPMOSAEPHBIX PEAKIINI, CIEKTPAIIbHOTO aHAIU3A.

BbINyCKHUK IOJIYYHT BO3MOKHOCTh HAYYHUTHCH:

v’ HCIOJIB30BaTh MOJYYEHHbIE 3HAHHSA B MMOBCEIHEBHOW JKU3HU MpPU OOpAIEHUH C Mpubopamu u
TEXHUYECKUMHU YCTPOHCTBAMM (CUETYMK HMOHMU3MPYIOUIMX YacTUL, AO3UMETP), ISl COXPaHEHMS
3/10pOBbs U COOIOACHUSI HOPM HKOJIOTMUYECKOT0 MOBEJCHUS B OKPYKalOILEH CpeIe;

v' COOTHOCHTH DHEPTHIO CBS3H ATOMHBIX sifIEp C 1ePEKTOM MACCHI;

v/ TIPUBOIMTH MPUMEPHI BIUSHUS PAIMOAKTUBHBIX H3JIyYEHHH HA >KMBBIE OPraHU3MbI, TIOHUMATh
IIPUHLIMI JEHCTBYSI TO3UMETPA U Pa3nyarh yCIOBUS €TI0 HUCIOIb30BaHMS;

v [IOHUMaTh OKOJIOTMYECKHE MPOOJEMBI, BO3HUKAMONIME TIPH  HCIOJb30BAHUH  ATOMHBIX
JIEKTPOCTAaHLUMN, U MYTH PELICHUs 3TUX MPOoOJeM, NepCHEKTUBbI UCIOIb30BAHUS YIIPABISEMOIO
TEPMOSJIEPHOTO CUHTE3A.

Copaepixanue nporpaMmbl
CornacHo nMpuUMepHO# Nporpamme Ha u3ydeHue Gu3uku B 9 kiaacce oTBoauTCs 68 yacoB, U3 pacuéra 2 4
B HEJIENIO, YTO COOTBETCTBYET yueOHoMy rutany MBOYVY «TropusiceBckas COIL» Mcxoas u3z storo,
IPENoNaraeTcsl cienyrolee pacnpeieleHue 4acoB

Copepxanne KoJsmnuecTBo yacoB
Ilo npumepHoii mporpamme Ilo paboueii mporpamme
3aKOHEBI B3aUMOIEHCTBUSA U ABHKEHUS TEII 26 4 264
MexaHnueckue KosieOaHusl U BOJHBL. 3BYK. 104 10 v
DIIEKTPOMArHUTHOE TOJIe 179 17 q
CtpoeHne aToMa U aTOMHOTO SI7pa 1149 11uq
O06o01maroniee MOBTOPEHUE 44 44
HTroro: 68 u 68 u

1. 3aKkoHbI B3aUMO/IelCTBUS U ABUKeHHS TeJ (26 yacoB)

Martepuanpaas Touka. Cucrema otcueta. llepememenne. CKOpOCTh MPSAMOIMHEHHOTO PAaBHOMEPHOTO IBMKEHUSI.
[IpssmonnHelHOE paBHOYCKOPEHHOE NBM)KEHHE. MTHOBEHHAs CKOPOCTh. Y cKopeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO
IBWKEHHA. ['eolieHTprudecKast U reJIMoLleHTpUYeCcKas cucteMsl Mupa. MHeprmansHas cuctema orcuera. [lepBelid, BTopoit
u Tperui 3akoHbl HproToma. CoOomHoe mameHne. HeBecomocTh. 3aKOH BCEMHUPHOTO TATOTECHMs. VICKyCCTBEHHBIE
cyTHUKHN 3eMin. iMnysbc. 3aKOH COXpaHEHUs UMITyJIbca. PeakTHBHOE ABMKEHUE.

Llemoncmpayuu.

OTHOCUTENBHOCTh NBIWXKEHHs. PaBHOyckopeHHOe nBmxkeHue. CBoOOgHOE maneHWe Ten B TpyOke HproToHa.
HampaBnenue CKOpOCTM INpU PAaBHOMEPHOM JIBJKEHHH IO OKpPYKHOCTU. BTopoil 3akoH Herorona. Tperuil 3akoH
Hetorona. HeBecoMocTh. 3aKOH COXpaHEHUs UMITYJIbca. PeakTHBHOE ABHKEHHE.

Jlabopamopnvie pabomvl 1 onvinul.

HccnenoBanne paBHOYCKOPEHHOTO ABIKEHHS Oe3 HadalmbHOM CKOpocTH. V3mepeHue YCKOpeHUs CBOOOIHOTO
MaJeHuUsl.

2. MexaHn4eckue KoJjieoanusi 1 BoJHbL. 3BYyK (10 yacoB)

Komnebarenpaoe JIBIDKEHUE. [IpyXuHHBIH, HUTSHOM, MaTeMaTUYeCKui MasiITHUKH. CBoOoaHbBIC
W BBIHY)XICHHbIe KoneOaHusa. 3aryxatomme kojeOanus. KomebarenpHas cucrema. AMIUIMTYJa, HEpHOA, YacToOTa
konebanuii. [IpeBparenne sHeprun npy KonedaTeIbHOM ABHKEHUH. Pe3oHaHc.



PacnpocTpanenne konebanmii B yrpyrux cpefax. IIpomosibHBIC W TonepedHble BOMHEL. JmuHa BOHBL CKOPOCTH
BOJIHBL. 3BYyKOBBIC BOTHBEL. CKOpPOCTH 3ByKa. BbicoTa, TeMOp M TPOMKOCTE 3ByKa. DXO.

Jlemoncmpayuu.

Mexannueckue Konebanus. MexaHn4ecKre BOIHBI. 3BYKOBbIE KOJIeOaHNs. Y CIIOBUS paclpOCTPAaHEHUsS 3BYKa.

Jlabopamopnas paboma. VccnenoBaHue 3aBUCHUMOCTH I€pHOAa KoOJe€OaHMH MNPY)KMHHOIO  MasTHHKA
OT Macchl Ipy3a M KECTKOCTH MpYXUHBI. VccrnemoBaHne 3aBHCMMOCTH TEPHOAa M YaCTOTBHI CBOOOITHBIX KoJeOaHWI
HUTSHOTO MasiTHUKA OT JIUTUHBI HUTH.

3. DnexrpomaruuTHoe noJie (17 yacon)

Marnutsoe none. OJHOPOIHOE U HEOAHOPOIHOE MarHUTHOE TIOJIE. HAIpaBJIEHUE TOKA U HAIIPaBJICHUE JUHUM €ro
MarHuTHOTO moJsi. [IpaBuno Oypasunka. OOHapykeHue MarHuTHOTO moJisi. [IpaBuiio neBoit pyku. MHIyKIMs MarHUTHOTO
nosnsi. MarautHelii moTok. OnbiTel Dapages. DnekTpomMarHuTHas WHAYKOMsS. HampaBieHune HMHAYKIMOHHOIO TOKa.
[Ipasumo Jlenna. Slpnenne camounaykiun. Ilepemennstii Tok. I'eHepaTop nepemenHoro Toka. IIpeobpa3oBanus saeprun
B anieKTporeHeparopax. Tpancopmarop. [lepeaaya snekTpudeckoil SHEPTUU HA paCCTOSIHUE.

ONEeKTpOMarHuTHOE TMoJie. OJIEKTPOMarHuTHele BOJHBL. CKOPOCTH 3JIEKTPOMArHWTHBIX BOJH. BnusHue
ANIEKTPOMArHUTHBIX M3Iy4YeHUH Ha >kuBble opranm3Mbl. Konaerncarop. KonebatensHbiii koHTYp. [IpuHIMIBI pagnocBs3n
U TeNeBUACHNA. DIeKTPOMarHuTHas mpupoja ceera. [Ipenomnenue cseta. Jlucnepcus ceerta..

Jlemoncmpayuu.

YcTpolicTBO KOHAEHCATOpa. DHEPrus 3apsbKeHHOTOo KOHZAEHcaTopa. DIEKTPOMAarHuTHeie KoneOaHus. CBOHCTBa
3JIEKTPOMAarHUTHBIX BoJIH. ucnepcus ceta. [loaydenue 6enoro cBeta npu CI0KEHHH CBETA PA3HBIX LIBETOB.

Jlabopamopnule pabomeui.

WzydeHure sSBIEHUS DIIEKTPOMAarHUTHON HHAYKIMA. HabnrogeHne CIuonHOro U IMHEHYaToro CIieKTPOB.

4. Ctpoenue aToMa u aToMHoro sigpa (11 yacon)

PaIll/IoaKTI/IBHOCTI) KaK CBUACTCIILCTBO CJIOXHOI'O CTPOCHHUSA aTOMOB. Aﬂb(l)a-, 6€Ta-, ramMmMa-nu3jIyucHus. OIBITBI
Pesepdopna. Snepnas moxmennp aroma. PammoakTHBHBIC TpeBpailieHus aTOMHBIX sigep. CoxpaHeHue 3apsiIoBOTO U
MacCOBOTO YHCEJl IIPH AOEPHBIX PeakUusaX. MeTop! HaOMIOACHUS U PErUCTPALUK YaCTHL B SIACPHOH (pU3HKe.

IIpOoTOHHO-HEUTPOHHAS MOAEINDb AApa. PUBNYECKUN CMBICI 3apslOBOTO M MaccoBoro uucen. M3oronsl. [IpaBuna
CMellleHus. DHeprus CBA3M JacTull B sape. [enenue snep ypana. Llennas peaxkuus. SlnepHas sHepretuka. Jlozumerpusi.
3aKoH paguoaKTHBHOIO pacrnaja. BiusHue pannoakTUBHBIX M3JIyYCHUH Ha XKHUBbIE OPraHU3MBI. TepMosiaepHas peakuusl.
NcTtounnku sneprun CosHIA U 3BE3A.

Jlemoncmpayuu.

Mogens ombita Pesepdopaa. Habmomenue tpekoB B kamepe BuiibcoHa. YcTpoilcTBO M JeiicTBUE cUETYMKA
WOHU3UPYIOIUX YaCTHII.

Jlabopamopnvie pabomui. V3ydeHue neneHus sjpa aroma ypana mo ¢ortorpaduu TpekoB. V3yueHwe TpeKoB
3apsKEHHBIX YaCTHII 10 TOTOBBIM (hoTorpadusim.

5. O6o0mawmee nopropenue ( 4 yaca).

YuyebHo-TeMaTu4eckuii mJiaH npeaMera «Pusuka» (9 Kjace)

Ne Tema Koa-Bo Jla6opaTopusbl | KonTposabHbie
e padoThl padoTbI
n/n 4acoB
1 3aKOHbI B3aUMOJIEHCTBUS U 26 2 2

JABHKXCHHSA TCJI

2 MexaHn4decKue KoJIeOaHus u 10 1 1
BOJIHBI. 3BYK.

3 DNEKTPOMarHuTHOE I0JIE 17 1 1

4 CrpoeHue aTomMa U aTOMHOTO 11 2 1
aapa.

5 O6o0maroriee MOBTOPEHHE. 4 - -

Hroro 68 JL.p.-6 K.p.-5




I'padpux mnpoBeneHusi KOHTPOJIBbHBIX PadoT

KoHTpoJbHbIe I1o niany

IIo ¢akTy

BBonHas KOHTpoJbLHas padoTa

KonTpoasnas padora Nel o teme: «OCHOBBI
KHUHEMATUKI.

KonTpoasnas padora Ne2 o teme: «OCHOBBI
JOUHAMUKH)).

KonTpoabHas padora Ne3 o teme:
«MexaHn4ecKkne KojaeOaHus U 3BYK»

KonTposabHas padora Ne4 1o teme:
«DJIEKTPOMATHUTHOE TOJIE)»

HToroBasi KOHTpOJIbHAS paboTa 3a Kypc GU3NKH
9 kiacca.

Bcero 6

I'padpux npoBenenusi 1ad6opaTopHbIX padoT

JlabopaTopHble ITo nnany Ilo daxty

Jlaboparopnasi padora Nel «VccnenoBanue
PaBHOYCKOPEHHOTO JBMXKEHHS 0€3 HadaJIbHOU
CKOPOCTH.

Jladoparopnasi padora Ne2 «VccnenoBanue
CBOOOJTHOTO TIAJICHUSI»

Jladoparopnas padora Ne3 «VccnenoBanue
3aBHCHMOCTH TIEPHO/Ia U YaCTOTHI CBOOOTHBIX
KoJIeO0aHUH MaTeMaTHYeCKOr0 MassTHHUKA OT €T0
JUIMHB. ['apMoHWYeckue KoneOaHus ™.

JlaGopaTopHas padora Ned «M3yuenue
SIBIICHUS DJIEKTPOMATHUTHOU WHAYKIIUK

JladopaTropnasi padoraNeS «3yueHue
JIeNieHus ipa aToMa ypaHa o ¢otorpaduu
TPEKOBY. S IEPHBIN PEAKTOP.

Jladoparopnasi padoraNe6 «/3yueHnue TpeKoB
3apsHKEHHBIX YACTHI] 10 TOTOBBIM
dhoTorpadusimy.




KanennapHo-temaTndeckoe niiaHupoBaHue B 9 Kjacce

Ne

Tema ypoka

JlaTta npoBenenust

Ilnan \ dakT

Tema Nel. 3akoHbI B3aUMOeHCTBUSA M IBHKEeHHUA TeJl (26 yacoB)

1 BBoausbiit uncrpykrax no Th. MaTtepuanbHas Touka.
Cucrema ortyera.

2 [Tepemernienue.

3 Omnpenenenne KOOPIUHAT Tela.

4 [IpsamonuHeliHOe paBHOMEPHOE JIBUKEHUE.

Broanas k\p.

5 [IpsmoninHeliHOE PaBHOYCKOPEHHOE JIBUKEHUE. Y CKOPEHUE.

6 CKopocTh MPSIMOJIMHEHHOTO PABHOYCKOPEHHOTO JIBUKCHHUSI.
I'padux cKkOpoCTH.

7 [lepemenienue npu NpsIMOIMHEHHOM PaBHOYCKOPEHHOM
JIBUKCHHH.

8 [Tepemenienue Tena npu NpAMOJIUHEHTHOM
PaBHOYCKOPEHHOM JIBM)KEHUHU 0€3 HauaJlbHON CKOPOCTH.

9 Wuctpykrax no Th npu BeimoaHeHHH 1a00PaTOPHBIX
pabot. JlabopaTopHasi pa6ota Nel «VccrnenoBanue
PaBHOYCKOPEHHOTO JIBIDKEHUsI 6€3 HauaabHOW CKOPOCTH.

10 | Pemenue 3amau mo remMe «OCHOBBI KHHEMATHKI.

11 | KonTpoJasHasi padora Nel no teme: «OCHOBBI
KHHEMATHUKH.

12 | AHanu3 KOHTPOJILHOU paboThl. OTHOCHTEIBHOCTD
MEXaHHYECKOTO JBHKECHUS.

13 | UnepuunanbHble cUCTEMBI oTCcYeTa. [IepBrlii 3aK0H
HprotoHa.

14 | Bropoii 3akoH HbroToHa.

15 | Tperuii 3akon HproToHa.

16 | CBobogHOE MaieHue Tel

17 | JIBwxeHue Tena, OpOLUIEHHOTO BEPTUKAIBLHO BBEPX.
HesecomocTs.

18 | Unctpykrax no Th. JlaGopaTopuas padora Ne2
«MccnenoBanue cBOOOTHOTO NaiCHUS»

19 | 3akoH BCEMHPHOTO TATOTEHUSI.

20 | YckopeHue cBOOOAHOTO MajieHns Ha 3emiie U ApyTrux
HEOECHBIX TeJax.

21 | Pemenue 3a7iay Ha NpUMEHEHHE 3aKOHA BCEMUPHOTO
TATOTEHUS U Ha ONPEJIEIEHNEe YCKOPEHUS CBOOOIHOTO
MaJCHMSL.

22 | IlpsmonuHEWHOE U KPUBOJIMHEHHOE IBIKEHUE. [IBIDKEHNE
T€Ja 110 OKPYKHOCTH € TOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO.

23 | IcKycCTBEHHBIE CITYTHUKH 3EMITH.

24 | Imnynbc Tena. 3aKOH COXpaHEeHus UMIylibca. PeakTuBHOE
NBIDKEHHE. PakeThl.

25 | Pemenue 3amau no temMe «OCHOBBI TUHAMUKHWY». BbIBO
3aKOHA COXpPaHEHHs MEXaHUUYEeCKOI SHEePTUu.

26 | KonrpoabHas padora Ne2 o teme: «OCHOBBI

JUHAMUKHN)).

Tema Ne 2. Mexanuueckue kojied0aHus ¥ BoJHbI. 3BYK. (10 4.)

27

AHanu3 KOHTPOJIbHOH paboThl. KonebaTenbHOe NBIKEHUE.
CBoOonusie kosebanms. KoebarenpHbIe CHCTEMEL.




MasTHuK.

28 | BenuuuHBI, XapakTepU3yIOIUe KojaeOaTeIbHOE IBHKCHHUE

29 | Unctpykrax o Th. JlabopaTopHasi pa6ora Ne3
«MccrnenoBanue 3aBUCUMOCTHU TIEPUOJIA U YaCTOTHI
cBOOOIHBIX KOJIEOAHNN MAaTEMAaTUYECKOTO MAsiTHUKA OT €ro
JUIMHBD). [ 'apMOHHMYECKHe KoneOaHus ™.

30 | IIpeBpaieHust SHEPTUHU MPH KOJICOATEITHHOM JIBH)KCHHH.
3aryxatomue Konebanus. BeiHyxneHHbIe KoJieOaHusl.
Peszonanc.

31 | Pacmpocrpanenue konebanuii B cpeze. BoiHbL.
IIpoonpHbIe U TONIEPEYHbIE BOJTHBI.

32 | Jlnuna BoaHbl. CKOPOCTH pacpOCTPaHEHHSI BOJIHBL.

33 | Uctounuku 3ByKa. 3ByKOBbIE KosieOanus. PacpocTpaneHue
3ByKa. 3BYKOBBIC BOJIHBI.

34 | CkopocTb 3ByKa. OTpaxkeHue 3ByKa. 9X0. 3ByKOBOM
pe3onanc. Mutepdepenmms 3Byka*

35 | Pemenwue 3amay mo Teme «MexaHUYECKUE KOJICOAHMS U
BOJIHBI»

36 | KonTpouabHas pa6ora Ne3 o reme: «MexaHuueckue

K0J1€0aHus U 3BYK»

Tema Ne 3. Dgekrpomarautnoe noJie (17 4.)

37 | AHanu3 KOHTPOJIBHOM paboThl. MarHUTHOE I0JIE U €r0
rpaduueckoe uzodpaxxkenue. HeogHopogHoe U 0THOpOIHOE
MarHUTHOE TIOJIE.

38 | HampaBnenue Toka U HanpaBleHUE JIMHUN €ro MarHUTHOTO
T0JIS.

39 | O6HapyxeHHe MarHUTHOTO MOJIS 1O €ro JAeUCTBUIO Ha
JJIEKTpUYeCKui TOK. ITpaBuio neBoit pyku.

40 | MHayKius MarHuTHOTO TOJIA.

41 | MaruuTHbIi NOTOK.

42 | SBncuwue
3JIEKTPOMarHUTHOM
WHAYKIUH. SIBIICHHE CAMOWHIYKITUH.

43 | Uucrpykrax o Th. JlaboparopHasi padora Ned
«V3ydeHue sBICHHSI AJIEKTPOMAarHUTHOW MHTYKITHI

44 | Tlony4yeHue MepeMeHHOro MIEKTPHUUECKOTO TOKa.
Tpancdopmarop.

45 | DieKTpOMarHuTHOE noJje. IeKTPOMAarHUTHbIE BOJIHBI.

46 | Konnencarop. KonebaTenbHBIN KOHTYD.

47 | IlpuHiuns! paguocBsizu U teneBuaeHus. Unrepdepenuus
cBera*.

48 | DiekTpomarHuTHas nmpupoza ceera. [IpenomieHue cpera.

49 | Iucnepcus ceera. L{Bera ten. Crnekrporpad u
CIEKTPOCKOIT ™.

50 | Tunsl onTuyeckux crekTpoB. CeKTpabHbINA aHATU3™®.

51 | IlormnomeHnre 1 UCITyCKaHUE CBETa aTOMaMHU.
ITponcxosxaeHne JIMHeHYaThIX CIIEKTPOB.

52 | Pemenwe 3a1a4 mo TeMe « DJICKTPOMArHUTHOE ITOJIEY.

53 | KonrpoabHas padora Ne4 1o reme: «IEKTPOMArHUTHOE

II0JIE»

Tema Ne 4. Ctpoenue atoma u aToMHoro siapa. (11 4.)

54 | Auanu3 KOHTPONBHOI paboOTH!. PaIHOAKTUBHOCTE, KaK




CBUACTCIILCTBO CIIOKHOI'O CTPOCHHA aTOMOB.

55 | Mopenu atomoB. OnbiTel Pezepdopna. PagunoaktuBHbie
MIPEeBpAICHHS] ATOMHBIX sIZIEP.

56 | DkcnepuMeHTaIbHbIE METOIbl HCCIIEIOBAHUS YaCTHII.
OTKpBITHE TPOTOHA U HEUTPOHA.

57 | CocraB aToMHOrO0 siipa. MaccoBoe uncio. 3apsoBoe
quCI0. SlIepHbIe CUIIBI.

58 | Dueprus cBs3u. [edekr macc. [enenue siaep ypaHa.
IlenHble sinepHbIe peakiuu.

59 | Uucrpykrax no Th. JlaGopaTtopHas padoraNeS
«3yuenue nenenus sapa aroma ypana o gororpapuu
TPEKOBY. S| IEepHBINA peakTop.

60 | Atomnas snepretuka. UnctpykTaxk nmo Th. Jlaboparopnas
padoraNe6 «3yueHue TpeKoB 3apsyKEHHBIX YaCTHUIL 10
TrOTOBBIM (hoTOTrpadusiM.

61- | buonorudeckoe nAelicTBUE paguaui. 3aKOH

62 | pannoakTUBHOTO pacnajaa. TepMosiiepHasi peakius.
DneMeHTapHbIe YaCTHULIBI.

63 | O6o6menue mo reme: «OCHOBEI MEXaHUKI,
«DJIEKTpOMarHuTHoe nosuey», «CTpoeHue aroma U aTOMHOI'O
ATIpay.

64 | UroroBas koHTpOJIbHAS paboTa 3a Kypc (hu3uku 9 kiacca.

Tema Ne 5. O600mawmee nopropenue. (4 4.)

65- | AHanM3 UTOTOBOM KOHTPOJIBHOM paboThl. [IpoekT mo Teme:

66 | «[IpuMeHeHue U MoTy4eHUE PaIOAKTHBHBIX H30TOIIOBY

67 | IloBropenue Tembl «/|Brmxenne. MexaHndeckue KoieOaHusl.
DJEeKTPOMarHUTHOE MOJIey.

68 | UrtoroBslii ypok 3a kypc ¢husmku 9 kiacca.




Y4yeOHO0-MeTOANYEeCKNA KOMILJIEKT:

1. Iléppimkun A.B., I'yrauk E.M. ®usuka. 9 knacc — M.: Ipoda, 2009.
2. Jlykamuk B.U., UBanoB E.B. C6opHuk 3amau nmo ¢puszuke 11 7-9 kmaccoB — M.: [Ipocsemenue, 2010.

JlonosiHUTeILHAS JTUTEPATYPA AJS YUUTEJIs:

1. Moxkpoga 1.U. ®usuka 9 knacc. [Toypounsie miansl — «Yuutenb-ACT», Bonrorpaz, 2006.

2. PeivkeBud A.T1. @usuka. 3agaunuk 10-11 k1. — M.: JIpoda, 2010.

3. 3opun H.HU. KonTposbHO — n3MepuTenbHbie MaTepuaisl. Dusnka: 9 kinacc — M.: BAKO, 2012.

4. Kamzeesa E.E., JlemunoBa M.IO. T'MA — 2013 :Dx3amen B HOBo# popme: Puzuka: 9 k1. — M.: Actpens,
2013.

5. KamzeeBa E.E. TUA —2013. ®usuka: 10 Bapuanto — M.: «HanuonansHoii oOpa3oBanue», 2012.

Jlutepatypa aJisl yyauuxcs:

1. Kamzeesa E.E., JlemunoBa M.IO. TMA — 2013 :Dx3amen B HOBo# dopme: duszuka: 9 ki — M.
Actpensb, 2013.

2. KamseeBa E.E. TUA —2013. ®usuka: 10 Bapuanto — M.: «HanumonansHoii oOpasoBanuey, 2012.

3. Monacteipckuii M.H. ®u3uka. COopHUK onuMiuagibix 3amad. 8-11 k.- Poctos- Ha [lony. Jleruon -
M, 2009.

LudpoBbie 00pa3oBaTeIbHBIE PeCYPCHI:

1. Enunas xosnekimst nudpoBsix o0paszoBareabHbiX pecypcos (http://school-collection.edu.ru.)
2. «Bectauk obpazoBanms» (WWw.vestnik.edu.ru)

3. «Du3uKa B 1MIKOJe» (pressa.ru)

4.decTrBasIb Megaroruueckux uaei «OTKpeIThINA ypok» (http://festival.1september.ru).
5.«OTKpbITHIN KI1acce» hitp://www.openclass.ru

6. «Knaccuas ¢usukay (http://class-fizika.narod.ru.

7.®u3uka B kapTuHkax. OOy4atomme pucynku o ¢pusuke (http://www.all-fizika.com)
8.Ileacoser.org Bceepoccuiickuii unrepuer-neacoset (http://pedsovet.org).

9. http://www.fipi.ru/ - ®enepanbHblil HHCTUTYT MEAArOTMYECKUX U3MEPEHUI



http://school-collection.edu.ru/
http://www.vestnik.edu.ru/
http://festival.1september.ru/
http://www.openclass.ru/
http://class-fizika.narod.ru/
http://www.all-fizika.com/
http://pedsovet.org/
http://www.fipi.ru/

Kpurepuu onieHuBaHus.

O11eHKA VCTHBIX OTBETOB YYAIIMXCH.

OueHka 5 cTaBUTCS B TOM CIllydyae, €ClId y4Jalluics MOKa3bIBaeT BEpHOE NOHUMaHHE (PU3NIECKOM CYIIHOCTH
paccMaTpUBAEMBIX SIBJICHUM M 3aKOHOMEPHOCTEHN, 3aKOHOB U TEOPUH, JAET TOYHOE OMPEACIICHUE U
MCTOJIKOBAHUE OCHOBHBIX MOHATUN M 3aKOHOB, TEOPHIA, a TAKXKe MPABUIBHOE ONpeeNieHre (PU3NIECKUX
BEJIMYMH, UX €AMHUI] U CLIOCOOOB N3MEPEHNUS; IPABUIIBHO BBIIOJIHSET YEPTEKH, CXEMBI U TPaQUKH; CTPOUT
OTBET 110 COOCTBEHHOMY IUIaHY, COIIPOBOXKIAET PACCKa3 HOBBIMH IIPUMEpPAMH, yMEET IPUMEHSTh 3HAHUS B
HOBOW CUTYyallUu IIPH BBIIIOJHEHUH TPAKTUYECKUX 3aJaHUI; MOXKET YCTAHABIINBATD CBA3b MEKIY U3Y4aeMbIM U
paHee U3yYeHHBIM MaTepUAJIOM I10 Kypcy (PH3HUKH, a TAK)KE C MAaTEpPUAJIOM YCBOSHHBIM MPH U3YYEHUH IPYTUX
IIPEIMETOB.

OueHka 4 cTaBUTCS B TOM CIIydae, €CJId OTBET YUCHUKA yJOBIETBOPSIET OCHOBHBIM TpeOOBaHUSAM K OTBETY Ha
OLIEHKY 5, HO 0€3 MCITI0JIb30BaHMsl COOCTBEHHOTO IIJIaHa, HOBBIX IPUMEPOB, 0€3 MPUMEHEHHsI 3HaHUI B HOBOM
cuTyanuu, 0e3 UCTIOIb30BaHUS CBSI3€H ¢ paHee N3yYeHHBIM MaTepHajoM, YCBOCHHBIM IPU U3YUYEHUH IPYTUX
IIPEIMETOB; €CIIM YYaIlUHCs JOMYCTHII OJHY OIIMOKY MK He OoJiee IByX HEI0UETOB U MOXKET UCIPaBUTh UX
CaMOCTOSTENILHO MJIM ¢ HEOOJIBIION MOMOIIBIO YUUTEIS.

OueHka 3 cTaBUTCS B TOM CIIydae, €ClId yJaruics MpaBHiIbHO NOHUMAET (PU3NYECKYIO CYIIIHOCTh
paccMaTpUBaeMbIX SBJICHHUI U 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OT/ICIIbHBIC TPOOEIIBI B YCBOCHUU
BOIIPOCOB Kypca (U3UKH; HE PEMATCTBYET JAITBHEHUIIIEMY YCBOCHHIO MPOTPAMMHOTO MaTepraia, yMeeT
MPUMEHSTH MTOJyYCHHBIC 3HAHUS TPH PEIICHUH MTPOCTHIX 33J1au C UCIOJIb30BAHUEM FOTOBBIX (hOpMyII, HO
3aTPyIHSACTCS MPU PEIICHUH 3a/1a4, TPEOYIONINX MPeoOpa3oBaHus HEKOTOPBIX (GOPMYIT; JOMYCTUI HE OoJiee
OJIHOM rpy0OO# U 0J1HOM HerpyOoit ommOKH, He Oosee ABYX-TPeX HErpyObIX HEI0UETOB.

OueHka 2 CTaBUTCS B TOM CIlydae, €CiIM yJalluicss He OBJIa/Ie]l OCHOBHBIMU 3HAHUSIMU B COOTBETCTBHH C
TpeOOBaHUSMU U JIOMYCTUII OOJIbIIIE OMIMOOK M HEJOUETOB, YeM HEOOXOAUMO JIJISl OLIEHKH 3.

OneHKa NMCLMEHHLIX KOHTPOJLHLIX PadoT.

Ouenka 5 craBuTCs 3a pabOTy, BBIITOJHEHHYIO TIOJTHOCTBIO 0€3 OIMOOK U HEI0OUETOB.

Ouenka 4 craBUTCs 332 pabOTY, BBITOJIHEHHYIO ITOJTHOCTBIO, HO MPU HATMYHH HE 00JIee OHON OMTMOKH U
OJTHOTO HEJloueTa, He OoJiee TpeX HEeAOUYETOB.

Ouenka 3 craBuTCs 3a pabOTy, BHITOJHEHHYIO Ha 2/3 Bcel pabOThI MPaBIIILHO UITU TIPU TOMYIIIEHUU HE OoJiee
OJIHOM Trpy0Ooit ouOKH, HEe OoJee TpeX HerpyObIX OMUOOK, OAHON HETpyOOil OIMOKU U TpeX HEI0YeTOB, IPU
HAJTMYUHU YETHIPEX-TISTH HEA0UYCTOB.

Ouenka 2 ctaBuTCs 3a paboTy, B KOTOPOIl YMCIIO OMMOOK U HEJJOYETOB NMPEBBICKIIO HOPMY ISl OLIEHKHU 3 WIIn
MIPaBWJIbHO BBINOJIHEHO MeHee 2/3 paboThl.

O1eHka JJadopaTopHLIX PadoT.

OueHka 5 cTaBUTCS B TOM Cllydae, €CJId yJallluics BBIIOTHUI paboTy B MOJHOM 00BbeMe ¢ COOJII0ICHUEM
HEOO0XO0IMMOI TTOCTIEIOBATEIBEHOCTH TIPOBEICHUS ONIBITOB U M3MEPEHHIT; CAMOCTOSATEIEHO U PAIMOHAIBHO
MOHTHUPYET HE00X01MMOe 000pY/JOBAHNUE; BCE OMBITHI POBOAMT B YCIOBUSAX U PEXKHUMaX, 00€CIIeUMBAIOIINX
M0JIy4Y€HUE PAaBUIIbHBIX PE3Yy/IbTaTOB U BBIBOJOB; COOJII0IaeT TpeOOBAHUS MTpaBUIl 6€30I1aCHOTO TPYAQ; B
OTYeTe MPAaBUWIBHO U aKKypaTHO BBIMIOJIHSET BCE 3aIMCH, TAOIUIIBI, PUCYHKH, YEPTEXKH, TpaQUKH, BEIYUCIICHUS,
IMPaBHUJILHO BBINIOJIHACT aHAJIN3 HOFp@IHHOCT@ﬁ.

OueHka 4 cTaBUTCS B TOM ClIydae, €CJIM yYal[uiicsl BBITOJIHUI pabOTy B COOTBETCTBUHU € TPEOOBAHUSIMU K
OLIEHKE 5, HO JIOIYCTUJI JIBa-TPH HEJ04eTa, He Oosiee OHON Herpy0oil OIMOKH U OJTHOTO HEJI0YeTa.

OueHka 3 cTaBUTCS B TOM CiIydae, €CJId yJalluiics BBITOJIHUI pabOTy HE OJHOCTHIO, HO 00bEM BBITIOJTHEHHON
4acTH TAaKOB, YTO IO3BOJISIET MTOJIYYUTh ITPAaBUIIBHBIE PE3YJIBTAThI U BBIBOJIbI, €CJIM B XOJI€ IIPOBEACHMSI OIIBITA U
M3MepeHuil ObUIN AOMYIIEHbI OIHUOKH.

OueHka 2 CTaBUTCS B TOM CiIydae, €CJIM y4al[uiicsl BBIOJIHUI padOTy HE MOJHOCTHIO U 00bEM BBIMOIHEHHON
paloThI HE O3BOJISIET C/IENIATh MPABUIIbHBIE BBIBOIbI, BHIYUCIICHNUT; HAOII0A€HUS IPOBOAMIINCH HEMPABUIIBHO.



IlepeyeHb OIINOOK.

I. I'pyObie ommoKn.

1. He3nanue onpeneneHuit OCHOBHBIX TIOHSITHI, 3aKOHOB, TIPABHJI, TTOJIOKEHUN Teopuu, Hopmy,
O6].I.[CHpI/IH$ITBIX CHUMBOJIOB, 0603H21‘-IGHI/I$I (I)I/ISI/I‘-IGCKI/IX BCJIMYMH, CAMHUIY USMCPCHU.

2. HeymeHue BbIIETATH B OTBETE IJIABHOE.

3. HGYMCHI/IC IIPUMCEHATH 3HAHUA JJI pCHICHUA 3a1a4 U 00BICHEHUS (1)I/I3I/I‘IGCKI/IX HBHCHHﬁ; HCIIPAaBUJIBHO
C(bOpMy.HI/IpOBaHHLIC BOIIPOCHI, 3aaHWsA U1K HCBCPHLIC 00BSICHEHHS X0Ja ux pCuICHusA, HC3HAHUC ITPUCMOB
pEeIICHU 3a/Ja4, aHAJIOTHYHBIX pPaHEC PCHICHHBIM B KJIACCE; OH_II/I6KI/I, IMOKAa3bIBAOINE HEIIPABUIIBHOC
IMOHUMAaHHUCEC yCJIOBHA 3aJa4U UJIW HCIIPABUJIBHOC NCTOJIKOBAHHUC PCIICHMA.

4. HeymeHH€ YUTaTh U CTPOUTH T'PapUKH U NPUHIUITAATBHbBIE CXEMBI

5. HeymeHue noAroroBUTh K paboTe yCTaHOBKY HIIM Jab0opaTopHOEe 000pYI0BaHKE, TPOBECTHU OIIBIT,
HE0OXOTUMBIC PACUEThI MIIH UCIIOJIB30BATh MOJIYUYEHHBIC JAaHHBIC JIJIsl BHIBOJIOB.

6. HeOpexHoe OTHOLIEHKE K JIAOOPaTOPHOMY 000PYIOBAaHUIO U H3MEPUTEIHHBIM IPUOOpaM.

7. Heymenue onpenenuTs MoKa3aHusi H3MEPUTEILHOTO MTpUOopa.

8. Hapymenune TpeboBaHmii paBmi1 0€30M1aCHOTO TPY/a MPU BHIIOJIHEHHH SKCIIEPUMEHTA.
I1. Herpy0nbie ommmoxu.

1.HerouHnoctu (popmMynrpoBOK, OIIpEEIEHHM, 3aKOHOB, TEOPUIA, BEI3BAHHBIX HEMIOJHOTON OTBETa OCHOBHBIX
IIPU3HAKOB OIpeiesiseMoro NoHATus. OunoKHy, BbI3BaHHBIE HECOOIOACHNUEM YCIIOBHM TPOBEAECHUS OIBITA TN
U3MEPEHUM.

2.0mmOKH B YCIIOBHBIX 0003HAUEHUSAX Ha MPUHLUIHAIBHBIX CXeMaX, HETOUHOCTH YepTexe, rpaguKoB, CXeM.
3.ITponyck mwin HETOYHOE HaNMCaHUEe HAMMEHOBAHUM eMHUL (PU3UUECKUX BEIUYHH.
4.HepanuoHaabHbIi BEIOOP X0J1a PELICHHUS.

I11. Henouersl.

HepaunonanbHble 3aNTUCH MPU BBIYUCICHUSX, HEPAIIHOHATIbHBIC IPUEMbI BEIYUCICHUH,
npeoOpa3oBaHM U pEIICHUS 3a/1a4.

Apudmernueckre omMOKN B BBIUNCIEHUSIX, €CIIU 3T OIKUOKK Ipy00 HE NCKAXKAIOT PeaJbHOCTh
MOJy4EHHOT'O pe3ysbTara.

OTtnenpHBIE MOTPEIIHOCTH B (POPMYIHPOBKE BOIPOCA UM OTBETA.
HeOperxHoe BbINOJIHEHHE 3auceil, yepTexeit, cxeM, rpadukos.

Opdorpaduueckre U MyHKTyallHOHHBIE OIIUOKH.

IIpoext KpuTepum olleHKHM MHAMBUAYAJBLHOIO MMPOEKTA

Kputepumn

lpedmemHeole pe3ysnsmamel (MakcumaneHoe 3HayeHue — 3 6annos) 1.3HaHne

OCHOBHbIX TEPMUHOB M PpaKTUYECKOro maTepmana Nno TeMe NpPoeKTa

2.3HaHuWe CyLLeCTBYOLWMX TOYEK 3peHus (noaxonos) K npobaeme n cnocobos ee peweHus 3.3HaHKe
MCTOYHMKOB MHPOpMaLUK

MemanpedmemHsbie pe3ysnbmamel (MakcumasnbHoe 3HayeHue —7 6annos)

1. YmeHue BblAENATb NP061eMy M 060CHOBbIBaTb €€ aKTya/IbHOCTb

2. YmeHue dbopmynnpoBaTh Liesb, 3a434M

3. YmeHue CpaBHMBATb, CONOCTaB/ATb, 060611aTb U AenaTb BbIBOAbI

4, YmeHue BbIABNAATb  MPUYMHHO-CNEACTBEHHbIE  CBA3M, MPUBOAUTb  aprymeHTbl U

WNNOCTPUPOBATL NPUMEpPamMU



5. YmeHune COOTHECTW NOJIyYeHHbI pe3ynbTaT (KOHeYHbI NPOAYKT) C NOCTaBAEHHON LeNbio
6. YmeHue HaxoAuTb Tpebyemyto MHGOPMaALMIO B Pa3IMYHbIX MCTOYHMKAX
7. BnageHnerpamoTHOM, 3MOLIMOHANbHOM M CBOOOAHOM peyblo.

Tabnnua nepeBoda OLUEHKN MHANBUAYA/IbHOTO NPOEKTa

KpuTepuy oieHKH I'PYIIIOBOI0 MPOEKTA

YpoBeHb % Bannbl OueHkKa

3 - BbICOKUI 90-100% 9-10 6annoB 5

2 - NOBbILEHHbIM 66-89% 7-8 6annos 4

1 - 6a3oBbIi 50 -65 % 5-6 6annos 3

0 - HuXe MeHee 4 n meHee 2
cpegHero 50% 6annos

Kpurepuii onieHKH dTana peleHus 3a1a4

OcTaHOBKa NOTOKAa HENPOAYKTUBHbIX peLleHN 0-2 6annos
UccnepnoBaHne BepCUM B COOTHECEHUMW C LLENbIO 0-2 6annos
3343aHNA 1 YCI0BUAMM 33434
AHanus cnocoba pelweHuns 0-3 6annos
BbligeneHne cnocoba pelleHumn 0-3 6annos
ObcyxaeHune cnocoba pelleHun 0-2 6annos
Ob6cyrkaeHue cnocoba opraHM3aLUmn rpynnoBomn 0-3 6annos
“Vmenne cnywatb ApYr gpyra 0-1 6annos
YMmeHue «yaepuBaTb» NO3ULMK B FPyNnoBoin paboTte 0-3 6annos
OMOUMOHANbHOE NPUHATUE YIEHAMM KOMAHAbI Apyr 0-1 6annos
YmeHue foroBapmBaTtbCcA 0-3 6annos
NTOrro 11 6annos
NHamBuayanbHaa paboTta No Nomcky cnocobos pelleHu Konunyectso 6annos
3343a4m
BbigBukeHWe npeanoXKeHui B rpynne
YeTKOCTb M310XKEHMA Nbeanaraemoro cnocoba neweHu



JIner KoppeKTHPOBKH padoyeil MporpaMmbl

Jata Conepxanne (Ne ypoka/rema o PI1. U3menenus (Tema ¢ yuerom [Toanuce nuna,
BHECCHMUS KOppeKTUpOBKH). CpoKU KOPpEKTUPOBKH. OCHOBaHUS /111 BHECEHMS BHECILETO
W3MEHEHUM W3MEHEHUH) 3aI1Ch




