CTpykTypa 10KyMeHTa
PaGouast mporpamma mo ¢usuku ans 9 kmacca mpenCcTaBiseT COOOW IENOCTHBIA TOKYMEHT,
BKJIFOYAIOIIUNA pa3eiibl:
- IJITAHUPYEMbIE PE3yTbTaThl O0yUCHUS;
- cojiepKaHKue yueOHOTro MpeaAMETa;
- TEMaTUYECKOE IUIAHMPOBAHME C yKa3aHUEM KOJIMYECTBA YAcCOB, OTBOJMMBIX Ha OCBOCHHE
KQKIOU TEMEL.

[Tporpamma mns 9 kmacca pa3paboraHa Ha ocHOBe DenepalbHOrO TOCYAAPCTBEHHOTO
00pa3oBaTeNbHOTO CTaHJapTa Ha4YaJIbHOTO OOIIEro O00pa3oBaHUsA, Y4YEeOHOTO IUIaHA IIKOJBI,
KaJleHAapHOro y4eOHOTO Tpaduka, MPUMEPHON MporpamMmbl o GU3MKE, OCHOBHON 00pa3oBaTeNbHOM
porpamMMbl OCHOBHOTO 0011ero oopazoBanuss MbOY Kazaunnckoit COILLI, «Ilonoxxennem o paboueit
yuebHoll mporpamme mnemarora B cooTrBerctBuu ¢ ®I'OC HOO, ®I'OC 000, ®IoC COO»,
aBTropckoit mporpammbel H. B. ®unonosuy, E.M.I'ytHuk «Pabouas nmporpamma k nuaun YMK A.B.
[leppiknna, E.M.I'yrHuk. ®usuka 7-9 xmacce», MockBa, [lpoda. Ha peanuzanuio maHHON
MIPOTrpaMMBbI, COTJIACHO Y4eOHOMY IUIaHY YUpEKIACHUS, OTBOIUTCS 3 yaca B Henento, 102 gaca B roj.

Pabouas mporpamma cocraBieHa c¢ ydetoMm IIporpammsl Bocnutanus MBOY Kazaunnckoii
COMl, yrepxxknennoi npukazom Ne 01-09-136 ot 30.08.2021. B Heil Tak ke yIUTHIBAIOTCS OCHOBHBIE
UJICH U TOJIOKEHHS TPOTPaMMBbI Pa3BUTHUS M (HOPMUPOBAHUS YHUBEPCAIBHBIX YUEOHBIX NCHCTBHMA AJIs
OCHOBHOTO 00mIero oOpa30BaHUs, MPEEMCTBEHHOCTh C MPUMEPHBIMH IPOTrpaMMaMH HAyalbHOTO
o01iero oopazoBaHusl.

Obyuenue ocywecmensemcs npu noooepoicke Llenmpa obpazoeanus ecmecmeeHHO-HAYYHOU
Hanpasnennocmu « Touka pocmay, Komopwiti cO30aH 08 pa3eumus y 00y4aowuxcsi ecmecmeeHHo-
HAYYHOU, MAmMemMamuyeckou, UHDOPMAYUOHHOL 2PAMOMHOCIU, (DOPMUPOBAHUS KPUMUYECKO20 U
KPeamueHo20 MblULIEHUsl, COBEPULEHCMBOBANHUS HABLIKOE €CMECMBEHHO-HAYYHOU HANPAGIeHHOCIU, d
makoice 0Jis1 NPAKMU4ecKol ompabomru yuebHo2o mamepuaia no y4ebHomy npeomemy « Quzuka».

IlnanupyemMblie pe3yabTaTbl 00y4eHUs
IIpeameTHbIe pe3yabTaThl 00yueHHs (pU3MKe B OCHOBHOH IIIKOJIE.
Buinycknuk nayuumces:
*ecO0IOIATh TMpaBHJia OE30MACHOCTH U OXpaHbl TpyAa Hpu padboTe ¢ yueOHBIM U J1aOOpaTOPHBIM
00OpYIOBaHHEM; °*°*TIOHHMMAaTh CMBICII OCHOBHBIX (DPM3MYECKMX TEPMHHOB: (PHU3NYECKOE Telo,
¢usnyeckoe sBiIeHHE, (U3NYECKas BEIMYMHA, E€AWHUIBI H3MEPEHUS;**paclo3HaBaTh IMPOOJIEMBI,
KOTOphIE MOXKHO DPEIINTh NMPH TOMOIIN (HU3MYECKHX METO/OB; aHATM3MPOBATh OTICIBHBIC STAIIbI
MPOBE/ICHUS HCCIEOBAHUNA M HHTEPIPETUPOBATh Pe3yJbTaThl HAOMIOACHUNH M ONBITOB;**CTaBUTH
OIIBITHI IO MCCIICAOBAHUIO (PU3NYECKUX SBICHUI MM (U3MUECKUX CBOMCTB TN O€3 MCIIOJIB30BAHUS
OpSMbIX HW3MEPEHUH; Tpu 3TOM (OpMYIHPOBATh MpoOJieMy/3aqady y4eOHOrO SKCIEPUMEHTA;
coOMpaTh YCTAHOBKY W3 NPEATIOKEHHOrO 00OpYZOBaHMSA; MPOBOAUTH ONBIT M (HOPMYIHUPOBATH
BBIBO/IBI.
[Tpumeuanne. [lpn mpoBemeHuy wnccrnenoBaHus (GU3MYECKUX SBICHUH H3MEPUTEIbHBIC HPUOOPHI
UCTOJB3YIOTCS JIMIIb KaK JaTYUKU M3MEPEHHs (PU3MUECKUX BENUYMH. 3allUCH TOKAa3aHUN MPSIMBIX
U3MEPEHUH B 3TOM Cily4ae HE TPeOyeTCs; **TIOHMMAaTh POJIb AKCIIEPUMEHTA B MOJIYYEHHHM HAy4IHOU
MH(POpMAIIUY; **TIPOBOJUTH NPSMbIE W3MEPEHUs (PU3MUECKUX BEITUYMH: BpPEMs, PacCTOSIHHUE, Macca
Tena, 00beM, CHiIa, TeMIIepaTypa, aTMoc(epHOe NaBleHHE, BIAKHOCTh BO3AyXa, HANPSDKCHUE, CHIIa
TOKa, paMalMOHHBIA (OH (C HMCIONBb30BaHUEM JI03UMETpa); MPU ITOM BHIOMPATH ONTHMAIbHBIN
Croco0 M3MEpPEHUs W HCIOIb30BaTh IMPOCTEHUIINE METOABl OICHKH IMOTPENTHOCTEH W3MEpEeHUH;
**[IDOBOJIUTH HCCIIEJJOBAHUE 3aBUCUMOCTEH (DU3NYECKUX BEIMYUH C HCIOIB30BAHUEM MPIMBIX
U3MEPEHHH: TPH 3TOM KOHCTPYHPOBAaTh YCTaHOBKY, (HUKCHPOBATh pe3yiabTaThl IONyYCHHOU
3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BUAE TaOIMIl W TpadHUKOB, JENaTh BBIBOJBI M0 pe3yiabTaTaM
UCCIICIOBAHMS; **[IPOBOANTH KOCBEHHBIC W3MEpPEHHS (PU3NYECKUX BEIMYUH: TPH BBITOTHEHHH
U3MEpEeHU coOMpaTh HKCIEPUMEHTAJIBHYIO YCTAHOBKY, CJIEAysl TMPEAJOKEHHONH WHCTPYKIIHUH,
BBIYHCIIATh 3HAUCHHWE BEJIMYMHBI W AHAIM3WPOBATH ITOJYYCHHBIE PE3yAbTAaThl C YUETOM 3aJaHHOU
TOYHOCTH U3MEPEHUIL;**aHATN3UPOBATh CUTYAIINH NPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa, y3HABaTh
B HHX TMIPOSIBICHHE W3YYCHHBIX (HU3UUECKUX SBICHUH WM 3aKOHOMEPHOCTEH W TPHUMEHSTH
MMEIOIIMECS 3HAHUS JUIA MX OOBSCHEHMS; **IIOHMMATh MPHHLMUIBI JEHCTBUS MAaIlUH, IPUOOPOB U
TEXHUYECKUX YCTPOWCTB, YCIOBHS HX OE30MacCHOTO WCIIOJIb30BAaHUS B IIOBCEIHEBHOM JKU3HH;



**[ICIIOJIb30BAaTh IPU BBHIMOJIHEHUH YYEOHBIX 3a/1a4 HAYYHO-TIOMYJISPHYIO JIUTEpaTypy O (PU3HYECKHX
SBJICHUSX, CIIPAaBOYHBIE MaTepuaibl, pecypcel IHTEpHEeTA.

Mexannueckue siBJIeHUS
Hpe,Z[MeTHBIMI/I p€3yHBTaTaMI/I OCBOCHHA TEMBI SABJIAKOTCA: TIOHUMAaHUC 1 CHOCO6HOCTL O6’b$ICH}ITb
(dbu3MYecKre SBICHUSA: MEXaHWYECKOe JBWKEHUE, PaBHOMEPHOE M HEPAaBHOMEPHOE JBIKCHHE,
UMHEpLUs, BCEMHUPHOE TATOTCHHME, PABHOBECHE TeJl, IPEBPALLCHHUE OJHOIO BUIA MEXaHUYECKOU
SHEPTUH B JIPYroi, arMocepHoe NMaBiieHue, MaBJICHUE JKUJIKOCTEH, ra30B M TBEPABIX TEJ, TUIABAaHUE
Tel, BO3AYXOIUIABAHWE, pACIOJOKEHHE YPOBHS IKUAKOCTH B  COOOMIAIONIUXCS — COCYJax,
CYIIIECTBOBAHHUE BO3YITHON 000J0UKHM 3eMIIH, CTOCOOBI YMEHBIIICHUS M YBEITMYCHHS JTaBJICHUS,
IIOHUMAaHHUC " CHOCO6HOCTB OIIUChIBATh H OG’LHCHHTB q)HSquCKI/IC SABJICHUA: HOCTYHaTeJIBHOC
JIBHJKCHHE, CMEHA IHA W HOYM Ha 3emiie, CBOOOAHOE MaJcHHE TeJI, HEBECOMOCTh, ABMIKCHHE IIO
OKPYXHOCTH C TIOCTOSIHHOW IO MOJIYJIO CKOPOCTHIO, KOJNICOAHMSI MATeMaTUYECKOTO W MPYKUHHOTO
MasTHHKOB, PE30HAaHC (B TOM YHCJIC 3BYKOBOMW), MEXaHWUYECKHE BOJIHBI, JIJTAHA BOJHBI, OTPAKCHUE
3BYyKa, 3XO0;
3HAHUE U CIIOCOOHOCTH JIaBaTh OMpEIeTICHUs/ONMUCcaHns (PU3NIECKUX TMOHATUH: OTHOCUTEILHOCTh
IBUKCHHSI, TIepBas KOCMHYECKas CKOPOCTh, PEAaKTHBHOE [BIDKEHHE; (DU3MYECKHX MOJCIeH:
MarepuajgbHas TOYKa, CHCTEMa OTCUeTa; (PU3NUECKUX BEJIMYMH: TEpEeMEeIeHHue, CKOPOCTh
PAaBHOMEPHOIO  IPSIMOJMHEWHOIO  JBHJKECHHs, MIHOBEHHAas CKOPOCTb M  YCKOpEHUE IIpH
PaBHOYCKOPEHHOM MPSMOJMHEHHOM JIBHJKCHHH, CKOPOCTh M IEHTPOCTPEMUTEIBHOE YCKOpPEHHE MPHU
pPaBHOMEPHOM JIBIDKEHUH TeA 110 OKPYKHOCTH, UMITYIILC;
YMEHUE HM3MEPSATh: CKOPOCTh, MTHOBEHHYIO CKOPOCTh M YCKOPEHHE IMPU PaBHOYCKOPECHHOM
MPSAMOJIMHEMHOM JBUKCHUU, LEHTPOCTPEMUTEIBHOE YCKOPEHHE IIPU PAaBHOMEPHOM JABUKECHUU I10
OKPY>KHOCTH, MaccCy, CHIIy, BEC, CUITy TPCHHS CKOJIBKCHHS, CUITy TPCHHS KaueHHs, 00hEeM, TIIIOTHOCTh
TeNa, PaBHOACUCTBYIONIYIO CHJI, JEMCTBYIOIMX Ha TeNO, MEXaHUYECKYI0 paboTy, MOILTHOCTh, ILICYO
cuibl, MOMeHT cuibl, KIIJ[, moTeHInanbHyr0 U KMHETHYECKYIO DHEPTHI0, aTMOC(EPHOE N1aBIICHHE,
JABJICHUE KUJIKOCTH Ha IHO U CTEHKHU COCYJla, CHITy ApXHMea;
BIIQJICHUE DKCIIEPUMEHTAILHBIMU METOJIAMU MCCIICIOBAHMS 3aBUCUMOCTH: MPOUJICHHOTO MyTH
oT BpeMeHI/I, y,Z[.HI/IHeHI/ISI pr)KI/IHBI oT HpHJIO)KGHHOfI CHJIBI, CHUJIbI TSAXKCECTU TCJIa OT €0 MacCChl, CUJIbI
TPEHUS CKOJILKEHHUS OT TUIOIIAN COTPUKOCHOBEHUS TEJ

U CUJIBL, IPUKUMAIONICH TeNI0 K MOBEPXHOCTU (HOPMAaJIbHOTO JaBJICHHUA), CUIIbl ApXxuMmena oT oobema
BBITECHEHHOM TEJIOM BO/JIbI, YCIOBHIi- IJIABaHUS TeJa B KUJIKOCTH OT ACHCTBUS CHUJIbI TSDKECTH CHIIBI
Apxumena, 3aBUCUMOCTH TIEpPHO/Ia U 4YaCTOTHI KOJIeOaHUI MasgTHUKA OT JIMHBI €T0 HUTH;

BJIAJICHUE SKCIEPUMEHTAIBHBIMU METOJAMU HCCIIEIOBAHUS MPHU ONPEIEICHUN COOTHOIICHHS
CHJI U TUIeY, JIJIsl pABHOBECHS phbluara,

MTOHNMAHHUE CMBICIIA OCHOBHBIX (DM3MUYECKUX 3aKOHOB: 3aKOHBI HBIOTOHA, 3aKOH BCEMHPHOTO
TATOTEHHUS, 3aKOH ['yKa, 3aKOH COXpaHEHHUs WMITYJIbCa, 3aKOH COXpaHEHHs dHepruu, 3akoH [lackains,
3aKOH ApXHUMela U YMEHUE NPUMEHSTh UX Ha MPAKTHUKE;

BJaJICHHE CIOCOOAaMH BBIMOJIHEHUS pPAcyeTOB IPH HAXOXKICHHUU: CKOPOCTH (cpemHei
CKOPOCTH), IIyTH, BPEMEHM, CHUJIbl TSDKECTH, Beca Teja, IJIOTHOCTH Tela, 00beMa, MacChl, CHIIbI
YIIPYTOCTH, PaBHOJCHCTBYIOIIEH CHJI, NEHCTBYIOIIMX Ha TEJIO0, MEXaHHMYECKOW paboThl, MOIIHOCTH,
YCJIOBUSI paBHOBECHSl CHJI Ha pblyare, MoMeHTa cuibl, KIIJ[, kuHeTH4Yeckol M MOTEHUHAIbHOMN
SHEPTrUH, 1aBJICHUS, 1aBIEHUS )KUJIKOCTH Ha THO U CTEHKH COCY[1a, CUJIbl ApXMMENa B COOTBETCTBUH C
MIOCTaBJIEHHOM 3a/1aueil Ha OCHOBAaHUU UCIIOJIb30BaHUS 3aKOHOB (PU3UKH;

YMEHUE HAaXOJUTh CBSA3b MEXIY (PU3NYECKMMHU BEIWYMHAMU: CHIJION TSDKECTH M MacCOM Tena,
CKOPOCTH CO BPEMEHEM M IyTeM, IJIOTHOCTH TeJla C €ro Maccoil 1 00beMOM, CHIION TSKECTH U BECOM
Tena;

YMEHHE MEePEeBOIUTH (PU3NUYECKUE BEIUYNHBI U3 HecucTeMHbIX B CU 1 Ha000poT;

MOHMMAaHUE TPUHIUIIOB JCWCTBHUS JMHAMOMETPA, BECOB, BCTPEUAIONIUXCS B IOBCEAHEBHOU
JKU3HU, pblyara, OJOoKa, HAKJIOHHOW IIJIOCKOCTH, OapoMeTpa-aHEepoua, MaHOMETpa, IMOPIIHEBOIO
KUJKOCTHOTO HAcoca, THAPABIMYECKOro Ipecca M CIoco0oB obecriedeHus: 0e30MacHOCTH TP UX
HCIIOJIb30BaHUU;




———yMEHHUE MPUBOIUTH IPUMEPHI TEXHUYECKUX YCTPOMCTB M JKUBBIX OPraHU3MOB, B OCHOBE
MNEPpCMCIICHUS KOTOPLIX JIC)KUT NPUHIUII PCAKTUBHOI'O JABUKCHHA, 3HAHUC U YMCHHUC 06’[>$ICH$ITB
YCTPOMCTBO U JEUCTBUE KOCMUYECKUX PAKET-HOCUTEIIEH;

YMEHHE HCITOJI30BaTh MOJIyUYCHHBIC 3HAHMS B MTOBCEIHEBHOMN XKH3HH (OBIT, 3KOJIOTHs, OXpaHa
OKPY’KaIOIIeH Cpeibl).

DJIeKTPOMATrHUTHBIE SIBJICHUSI
Hpe,Z[MeTHBIMI/I pe3yanaTaMH OCBOCHUSA TCMBI ABJIISAKOTCA: TIOHUMAaHUEC U CHOCO6HOCTB OGBHCHHTB
(du3nyecKre SIBIICHUS: OSJICKTPU3aIls TeJ, HarpeBaHUEC IPOBOIHHKOB JJICKTPUYCCKUM TOKOM,
BHGKTpI/I‘IeCKHﬁ TOK B MfCTaljlax, BHCKTpI/I‘-IGCKI/IC SABJICHUA C IIO3UIIHUU CTpOCHI/IH aTomMa, HeﬁCTBHH
ANEKTPUYCCKOTO TOKAa, HAMarHWYCHHOCTh JKelle3a W CTalIHW, B3aMMOJICHCTBHE MAarHUTOB,
B3aHMO,Z[eI>'ICTBI/IC HpOBO,Z[HI/IKa C TOKOM H MaFHHTHOﬁ CTpe.HKI/I, ﬂeﬁCTBHC MArHuTHOTO IIOJId Ha
MPOBOJHUK C TOKOM, MPSIMOJMHEHHOE pachpoCTpaHEeHUE cBeTa, oOpa3oBaHWE TEHU W IOJYTCHH,
OTpaKCHHE U TPETIOMJIICHUE CBETA;
MMIOHUMAHUE M CIIOCOOHOCTh ONHUCHIBATH M OOBSICHATH (PU3MUECKHE SBJICHHS/TIPOIIECCHI:
BHGKTpOMaI‘HI/ITHa}I I/IHI[yKI_[I/IH, CaMOI/IH,Z[yKI_[I/IH, HpeHOMHGHI/Ie CB€Ta, zmcnepcm{ CB€Ta, IIOTJIOIICHUC U
HCIyCKaHKWE CBETa aTOMaMHU, BOSHUKHOBEHUE JINHEHYATHIX CIIEKTPOB MCITYCKAHUS U IOTJIOIICHUS;
3HAHUC U CHOCO6HOCTB 1aBaThb OHpe,Z[eHeHI/IH/OHI/IcaHI/IH (bI/IBI/I‘-IeCKI/IX HOHHTHﬁI MArHmuTHOC
oJie, JIMHUU MAarHUTHOH WHJIYKIIUH, OJHOPOJHOE M HEOJHOPOJHOE MAarHUTHOE IOJIe, MarHUTHBIH
II0TOK, HepeMeHHBIﬁ BHGKTpI/I‘IeCKHﬁ TOK, BHGKTpOMaFHI/ITHOG IIoJIC, BHGKTpOMaFHI/ITHBIe BOJIHHBI,
AJICKTPOMArHUTHBIC KOJICOAHMSI, PATUOCBSI3b, BHUIUMBIA CBET, (U3MYCCKUX BEIMYUH: MarHUTHAS
WHIYKIWS, WHAYKTUBHOCTH, TIEPHOJl, YacTOTa H aMIUIUTYAa OJJIEKTPOMArHUTHBIX KOJIeOaHUH,
MTOKAa3aTeJ M MPEIIOMIICHHS CBETA;

3HaHUE POPMYIHPOBOK, MOHUMAHHUE CMbICIIa U YMEHUE MIPUMEHSTh 3aKOH MPEIOMIICHUS CBETa
U IpaBuio JIeHna, KBaHTOBBIX IIOCTYNATOB bopa;

MTOHMMAaHHUE CMBICIIA OCHOBHBIX (PM3MUECKUX 3aKOHOB M YMEHHE NMPUMEHSATh UX Ha MPaKTHKE:
3aKOH COXPaHEHUS DJIEKTPUUECKOTo 3apsia, 3akoH OMa JUIsl ydacTka 1emnu, 3akoH Jxoyns— Jlenma,
3aKOH OTPa)XCHUsI CBETA, 3aKOH MPEIOMIICHUS CBETA, 3aKOH MPSMOJIMHEIHHOI0 pacpoCcTpaHeHHsI CBETa;
YMEHUE M3MEPATh: CUITY JEKTPUUYECKOTO TOKA, SJEKTPUUYECKOE HAINPSDKEHHUE, HIIEKTPUUCCKHIMA
3apsij, SJEKTPUUECKOE COMPOTUBIIEHUE, (OKYCHOE pacCTOsHUE COOMparomiei JUH3bI, ONTHYECKYIO
CHJTY JIMH3BI;

BJIA/ICHUE SKCIIEPUMEHTAIBHBIMU METOJaMH HCCIIEIOBAHUS 3aBUCUMOCTH: CHJIBI TOKa Ha
YUYaCTKE LEMH OT JIEKTPUUECKOT0 HAMPSIKEHHUS, FMEKTPHUUECKOT0 CONMPOTHBICHHS IPOBOJHUKA OT €T0
JUTMHBI, TUTOIIa/IU TOMEPEYHOr0 CEYeHUs U MaTepHala, 3aBUCMMOCTH MarHUTHOTO JAEMCTBUS KaTyIIKH
OT CHJIBI TOKa B LIENH, U300paKEHUS OT PACIIONIOKEHHS JIAMIIBI Ha Pa3JIMUHBIX PACCTOSHUAIX OT JIMH3HI,
yria OTpa’keHUs OT yrJja MaJieHus CBeTa Ha 3epKalio;

MIOHMMaHHE MPUHLIUIA JICHCTBUS AJIEKTPOCKOIIA, IEKTPOMETPA, TaTbBAHUYECKOTO IJIEMEHTA,
aKKyMyJaTopa, (hoHapuKa, peocTara, KOHACHCATOpa, JaMIlbl HaKaJUBaHUS U CIIOCOOOB oOecreueHus
0€30MaCHOCTH MPU UX UCTIOIb30BAHUHY;

3HAHWE HA3HAYCHWs, YCTPOMCTBA M TMPHUHIMINA JACHCTBUS TEXHUYECKHX YCTPOMCTB:
AJIEKTPOMEXAHUYECKUN  WHAYKIMOHHBIM  TIeHepaTop IMEPEeMEHHOro  TOKa, TpaHchopmarop,
KoJieOaTeIbHBIA KOH-TYP, JETEKTOP, CIIEKTPOCKOII, CIIeKTporpad;

pa3nuyath (OKYC JIMH3bI, MHUMBIH (POKYC U (POKYCHOE pacCTOSHUE JIMH3BI, ONTHYECKYIO CHITY
JIMH3bl U ONITUYECKYIO OCh JIMH3bI, COOMPAIOIIYIO U PACCEMBAIOILYIO JIMH3bI, U300paKEeHUs, 1aBaeMble
coOuparoliel U pacceuBaroIIeH JIMH30M;

BJIAACHUC CHOCO6aMI/I BBITIOJIHCHHUA PAaCUCTOB JIA HAXOXICHUA: CHUJIBI TOKA, HAIIPAKCHUA,
COTNIPOTHBIICHUS TIPU TApaJUICTFHOM W TOCJIEIOBATEIHHOM COCIWHEHHH IPOBOJHUKOB, YACIHHOTO
CONMPOTUBJICHUA MPOBOIAHUKA, pa6OTI>I U MOIIHOCTH 3JICKTPUYCCKOTO TOKA, KOJIMYCCTBA TCIJIOTHI,
BBIJICIISIEMOTO TPOBOJHUKOM C TOKOM, €MKOCTH KOHIEHCAaTopa, pabOThl 3JICKTPUYECKOTO ITOJIS
KOHJICHCATOPa, YHEPTHH KOHEHCATOPA;
MMOHUMaHKE CYyTH METO/Ia CIIEKTPAIILHOTO aHAIIN3a M €0 BO3MOXXHOCTEIH;

——YMCHHC HCIIOJIb30BATH MOJIYYCHHLIC 3HAHUA B HOBCGI[HCBHOﬁ JKU3HU (BKOJ'IOFI/ISI, GBIT, OoXpaHa
OKPY’KaIOIIeH Cpebl, TEXHUKA 0€30MMacHOCTH).




KBaHTOBBIE IBJIEHHSA

[IpeameTHbIME pe3ybTaTaMi OCBOEHUS TEMBI SIBIISIOTCS:

MMOHUMAaHHWE U CTIOCOOHOCTDH OIMUCHIBATh U OOBSICHATh (PU3NUYECKHUE SIBJICHUS: PAIHOAKTUBHOCTb,
MOHU3HUPYIOLIUE U3TYUYCHHUS;

3HAHUE W  CIOCOOHOCTh  JaBaTh  OMNPECICHHS/ONMUCAHUA  (U3HYECKUX  MOHSATHH:
PaAMOaKTUBHOCTH, anb(a-, 0eTa- U TaMMa-4acTHUIIbI;

- (usnyeckux MoJEIeH: MOJENM CTPOCHHS aToMoB, mpea-okeHHsle J[. Tomconom u D.
Pezepdoprnom; mpoTOHHO-HEUTPOHHAS MOJAENh aTOMHOTO SApa, MOJEIh MpoIlecca NENCHUs sipa
aToMa ypaHa; (U3UYECKUX BEIWYWH: IOIJIONICHHAS 1032 HM3Iy4eHHUs, KOdPPUIIMEHT KadecTBa,
SKBUBAJIECHTHAs 71032, IEPUOJ] MOTypacIiaia;

YMEHUE TPUBOJIUTH MPUMEPBI U OOBSACHATH YCTPOWCTBO M MPHHIMI JCHCTBUS TEXHUYECKHUX
YCTPOMCTB M YCTAaHOBOK: c4eT 4MK ['eiirepa, kamepa BuiabcoHa, my3bIpbKOBasi Kamepa, sIEpHBII
pEaKTOp Ha MEUICHHBIX HEUTPOHAX;

YMEHUE U3MEPATh MOIHOCTD /103bl PaIMOAKTUBHOTO U3IY4YEHUs OBITOBBIM JO3UMETPOM;
3HaHuEe (HOPMYIUPOBOK, TOHUMAHUE CMBICIAa U YMEHHE

IIPUMEHSATH:- 3aKOH COXPAaHEHHs MacCOBOI'0 YHUCIIA, 3aKOH COXPAHEHM 3aps/ia, 3aKOH PaJHOaKTUBHOIO
pacnaza, paBuJIO CMELICHUS;

BJIaZICHUE DKCIIEPUMEHTAIbLHBIMU METOAAMH UCCIIEN0BaHUS

B IIPOLIECCE U3YYECHMS 3aBUCUMOCTH MOLIHOCTH U3JIy4€HUs IIPOAYKTOB pacnaja paJoHa OT BpEMEHH;

MTOHUMAHUE CYyTH YKCIIEPUMEHTATBHBIX METOJIOB UCCIICIOBAHUS YACTHIL;
YMEHHE MCIOJIb30BaTh MOJy4YE€HHbIE 3HAHUS B TIOBCEIHEBHOM >KU3HU (OBIT, SKOJIOTHS, OXpaHa
OKpY>KaloIel cpesibl, TEXHUKA OE30MaCHOCTH U JIp.).
Crtpoenue u 3Boonus Beesennoit
[IpenMeTHBIME pe3yNbTaTaMid OCBOCHHUS TEMBI SIBISIFOTCS:
CTPOEHHH, IPOUCXOKACHUU U BO3-
pacte CoHEYHON CUCTEMBI;
yMEHHE MPUMEHATh (PU3MUECKUE 3aKOHBI JJisi OOBACHEHUs ABWKEHUs IiaHeT CoJHeYHOMN
CUCTEMBI;
3HAaHUE W  CIIOCOOHOCTh  JaBaTh  ONpEACIICHHs/OMUCaHus  (PU3UUECKUX  TIOHSTHI:
TeOLEHTPUUYECKAs U TeTUOLICHTPHYECKAst CUCTEMBI MUPA,
oObsacaenne cytu ddpdexra X. Jomepa; 3HaHUE HOPMYITUPOBKHA U OOBSICHEHHWE CYTH 3aKOHA
0. Xab0ia;
3HAHUE, YTO CYIIECTBEHHBIMHU MapaMeTpaMu, OTJIMYAIOIINMHU 3BE3/bl OT IIJIAHET, SIBISIFOTCS X
MacChl U UCTOYHUKH SHEPTUU (TEPMOSICPHBIC PEAKIMU B HEApPaxX 3BE3J U PAIMOAKTUBHBIC B HEJpax
IUIaHeT), 4YTO 3akoH . Xabbna sBWICA OSKCHEPUMEHTAIbHBIM MOATBEPKICHUEM MOJEIU
HecTalMoHapHoU BeeneHHol, oTkpeiToil A. A. @puamMaHowM;
CpaBHMBaTh (U3MYECKWEe M OpOUTAJIbHBIE TMapaMeTpbl IIJJaHET 3E€MHOM TIpynmbl ¢
COOTBETCTBYIOIIMMH NTapaMeTPaMH IJIAHET-TUTAHTOB M HAXOUTh B HUX OOIIEe U PA3IMIHOE.

MPCACTABJICHUC O COCTAaBC,

JIMYHOCTHBIE Pe3yJIbTATHI

1. chOpMHpPOBAHHOCTH  IIO3HABATEIHHBIX  WHTEPECOB, HMHTCIUICKTYaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEN;

2. yOeXJIEeHHOCTh B BOBMOXXHOCTH TIO3HAHUS TIPUPOIBI, B HEOOXOIUMOCTH Pa3yMHOT'O HCIIOIb30BAHUS
JOCTUKCHUM HAayKu W TEXHOJOTHH IS JaTbHEWINEro pa3BUTHS YEIOBEYECKOro OOIIecTBa,
YBa)XEHHE K TBOPIIAM HAYKH W TEXHHKH, OTHOIICHUE K (PU3HUKE KaK AJIEMEHTY OOIIedeI0BeUeCKOM
KYJIbTYpHI;

3. CaMOCTOATEILHOCTh B MPUOOPETEHUN HOBBIX 3HAHUH U MIPAKTUUCCKUX YMCHUH;

4. TOTOBHOCTh K BBIOOPY KH3HEHHOTO IIYTH B COOTBETCTBHH C COOCTBEHHBIMU HHTEpPECAMH H
BO3MOKHOCTSIMH,

5. MOTHBalus  O0pa30BaTeNbHOW  JEATEIHHOCTH  IIKOJHBHUKOB HAa  OCHOBE  JIMYHOCTHO
OPHEHTHUPOBAHHOTO MOAXO0/A;

6. QopMupoBaHWE I[EHHOCTHBIX OTHOLICHWH JAPYyr K JPYry, YYHUTEIIO, aBTOpaM OTKPBITUH U
M300peTeHUH, pe3yabTaTaM 00yUeHUSI.



MeTtanpeaMeTHbIe pe3yJIbTaThI:

1. OBIAJICHHWE HABBIKAMHU CAMOCTOSITEILHOI'O NMPUOOPETEHHsI HOBBIX 3HAHWW, OpraHHU3aluu Y4eOHOM
JEATeNbHOCTH, IOCTAHOBKH LIENeH, MJIaHUPOBAHUS, CAMOKOHTPOJISI U OLIEHKH PE3yJIbTAaTOB CBOECH
JesITeIbHOCTH, YMEHHUSIMU MIPEIBUIECTH BO3MOXKHBIE PE3YJIbTAaThl CBOUX JICHCTBUM;

2. TIOHUMaHHE pa3Muuii MeXIy HCXOAHBIMH (aKTaMHd ¥ THUIOTE3aMU I MX OOBSICHEHHS,
TEOPETUYECKHUMH MOJETSMH U peabHbIMH OOBEKTaMHM, OBJIAJCHHE YHHUBEPCAIbHBIMUA YYEOHBIMHU
JICHCTBUAMHU Ha IpUMepax THUIOTe3 A OOBSICHEHHS M3BECTHBIX (DAKTOB M HKCIIEPUMEHTAIBHON
MIPOBEPKH BBIIBUTAEMBIX THUIIOTE3, Pa3pabOTKH TEOPETHUECKUX MOJIENIEH MPOLIECCOB WIIN SBJICHUH;

3. ¢opMupoBaHHE YMEHHH BOCIPHHHMMATh, IepepadaThiBaTh M NPEABSIBIATH HHPOPMAIHIO B
CIIOBECHOM, 00pa3HoOil, CUMBOIMYECKON (OopMax, aHATM3UPOBATh U MepepadbaThIBaTh MOITYYEHHYIO
MHQOPMAIMIO B COOTBETCTBHM C ITOCTaBJICHHBIMU 3aJadaMH, BBIJCISATH OCHOBHOE COZAEpKaHHE
MPOYUTAHHOTO TEKCTA, HAXOAUTh B HEM OTBETHI Ha IIOCTABJICHHbBIE BOIPOCHI M U3JIaraTh €ro;

4. mpuoOpeTeHHWe OmbITa CaMOCTOATEIBHOTO TIOMCKa, aHaiau3a ©u oTtbopa wuHOOpMaIUu C
MCIOJIb30BAHUEM PA3JIINYHBIX HCTOUHUKOB U HOBBIX MH(POPMALMOHHBIX TEXHOJIOTUH Ui peIIeHuUs
MO3HaBaTEIbHBIX 3a/1a4;

5. pa3BUTHE MOHOJOIMYECKOH U JAMAJIOTMYECKOW pEYd, YMEHMsS BBIpaXaTb CBOM MBICIH U
CIIOCOOHOCTH BBICTYIINBATh COOECEAHUKA, MMOHMMATh €ro TOYKY 3pEHHs, NPU3HABAaTh IPaBO
JPYroro 4ejJoBeKa Ha MHOE MHEHHE;

6. OCBOGHHE NPUEMOB [CWCTBHI B HECTAHAAPTHBIX CHTYaIHsX, OBJAJCHHE 3BPHCTHUYCCKUMHU
METOAaMH PELIeHUs IpobieMm;

7. ¢dopMupoBaHHE YMEHHH paboTaTh B TPYNIE C BBHINOIHEHHEM Pa3WYHBIX COLHMAIBHBIX POJIEH,
MPEJCTABIATh U OTCTAMBATh CBOU B3IVIAIBI M YOEXK/IEHUS, BECTH TUCKYCCHIO.

Conepxanue y4eOHOro nmpeamera

Mexannuyeckue siBJIeHHUS

Mexanuueckoe JABMKCHHE. MarepuanbHas TOYKa Kak MOJeNb (U3WYEecKoro Tena.
OTHOCUTENBHOCTh MEXAaHWYECKOI'O0 JBHKEHHs. ['€OLeHTpUYecKass W TeIMOLEHTPUYECKAs CUCTEMBI
mupa. Cucrema otcuera. Du3WuecKkue BEIMYUHBI, HEOOXOIMMBIC IJIS OMUCAHUS JIBIKEHUS, U
B3aMMOCBS3b MEXAYy HUMHU (IIyTh, IME€pEMEIIeHHe, CKOPOCTb, YCKOPEHHUE, BpeMs IBUKCHHUS).
PaBHOMEpHOE ¥  pPaBHOYCKOpEHHOE NpAMOJIMHEHHOe JBWXeHHe. ['paduku  3aBUCHMOCTH
KMHEMAaTUYECKUX BEJIMYUH OT BPEMEHHM IPHU PABHOMEPHOM U PABHOYCKOPEHHOM JBUKCHUMU.
PaBHOMEpHOE nBHKEHHE 1O OKpYKkHOCTH. MHepuus. MueprHocTh Ten. B3anmopencreue ten. Macca
tena. M3mepenue maccol Tena. [InmotHocTs BemectBa. Cuna. Enuaunel cuiibl. IHepmaneHas cuctema
orcuera. 3akoHbsl HetoToHa. CBoOOAHOE magenue ten. Cuiia TsHKecTd. 3aKOH BCEMUPHOTO TATOTEHHUS.
UckyccTBennbie cnyTHukd 3emud. Cuna ynpyroctu. 3akoH ['yka. Bec Ttena. HeBecomocTh. CBsi3b
MEXYy CHJION TsbKecTH Maccod Tena. Cuia TsKeCcTH Ha Apyrux miaHertax. lunamomerp. CroxxeHue
JIBYX CHWJI, HampaBJI€HHbIX NO OJHOW mpsimMoi. PaBHopeicTByromiass cwi. Cuna TpeHus. TpeHue
ckonbxeHus. Tpenue mokos. TpeHue B HpUposie M TexHUKe. Mckyccmeenmvle cnymuuku3emiu’.
llepsas kocmuueckas ckopocms. VIMiynbC. 3aKOH COXpaHEHUs MMIYJbca. PeakTHBHOE NBH)KECHHE.
Mexanuueckass pabora. MomHocts. DHeprus. lloTeHumanbHas U KUHETHYECKash HSHEPIHUs.
[IpeBpaiieHne OAHOTO BHJA MEXAHMYECKOM SHEPruM B APYroil. 3aKOH COXPAHEHHS IOJHOMN
MeXaHu4uecKoil 3Hepruu. lIpocTble MeXxaHu3MBbl. YCIOBHS paBHOBECHUS! TBEPIOrO Teja, WMEIOILIErO
3aKpEIUICHHYIO OCh JBM)KeHUA. MoMeHT cuibl. LleHTp Tsbkectu Tena. Peiuar. PaBHOBecue cui Ha
poraare. Ko puumenT noie3Horo aeicTBus MexaHu3ma.

KonebarenpHoe nBmwxkenne. Komebanus rpy3a Ha npyxkuHe. CBoOOIHBIE KOJeOaHUSI.
KonebarenbHas cuctema. MasTHUK. AMIUIMTYNA, TEpPHOJ, 4YacToTa Konebanuil. [ apmonuueckue
koneboanus. IlpeBpalieHue 5HEPruM MNpU KojeOaTelnbHOM [BHKEHHH. 3aTyxalouiue KoyieOaHusl.
Bremnyxnennsie konebanus. Pesonanc. Pacnpoctpanenue konebanuit B ynpyrux cpenax. [lonepeunsie
U IpoJoJibHBIE BONHBL JliMHA BOJHBL. CBA3b JJIMHBI BOJIHBI CO CKOPOCTBIO €€ PacHnpOCTpaHEHUs U
nepuoioM (4acToToi). 3BykoBbie BoJMHBL. CKOpPOCTh 3ByKa. BeicoTa, TeMOp U TPOMKOCTH 3ByKa. DXO.
3BYKOBO pe30HAaHC.

DJIeKTPOMarHuTHele sisjaeHus. OnbiT Opcrena. MaruutHoe nosie. MHIYKIUMs MarHuTHOTO TOJISL.
MarnutHoe mosie MPSAMOro TOKAa. MarHuTHoe moJie KaTyIIKHM C TOKOM. [loCTOsSIHHBIE MarHUTHI.
MarHuTHOE TMO0Jie MOCTOSHHBIX MAarHuTOB. MarnutHoe mnone 3emud. B3aumoneiicTBUE MAarHUTOB.
JlelicTBUE MArHMTHOTO MOJII HA MPOBOJHUK C TOKOM. ODJIEKTPUUYECKUH ABurarenb. OQHOPOIHOE U



HEOJHOpOoAHOe MarHuTHoe mnose. [IpaBuno OypaBumka. OOHapyXeHHe MarHuTHoro moss. JleiicTBue
MarHMTHOIO MOJS Ha IPOBOJHMK C TOKOM M JBIXKYILYIOCS 3apspkeHHYyro dactuny. Cuna Amnepa u
cuna Jlopenya. IlpaBuno neBodl pyku. MarHuTHbI 1OTOK. OmnbiTel ®Dapanes. DIEKTpOMarHUTHas
nHaykuusd. Hanpasinenne nHayknonHoro Toka. IIpasuno Jlenna. SIBieHne caMOMHAyKIUK.

OnektpomarHuTHeie KosneOanus. KomebOarenpHblii kKoHTYp. Ilepemennsnii Tok. ['eHeparop
nepeMeHHoOro Toka. [IpeoOpa3oBaHus sHeprum B 3JekTporeHepaTopax. Tpanchopmatop. Ilepenaua
JNEKTPUYECKON HSHEPIHM HAa PACCTOSHHUE. ODJIEKTPOMATHUTHOE IT0JI€. DJIEKTPOMATHUTHBIE BOJIHBI.
CKOpOCTh pacrpOCTpaHEHUS IEKTPOMATHUTHBIX BOJIH. BIusiHUE 3JIEKTPOMAarHUTHBIX U3Ty4YE€HUU Ha
XKUBbIe OpraHu3Mbl. llojgydyeHue 5SIE€KTPOMArHUTHBIX KoyieOaHui. [IpuHIMIBI paauocBsA3U U
TEJIEBUACHHUS.

DnekTpoMarHuTHas npupoga cBeta. CkopocTh cBera. Mcrounuku cBeta. [IpsMonuHeiiHoe
pacnpoctpaHeHue cBera. OTpaxkeHHME cBeTa. 3akOH OTpaxeHuss cBera. llimockoe 3epkaio.
N3obpakenue mnpeamera B 3epkane. lIpemomieHue cBeta. 3aKOH TpeIOMIICHUS CBeTa. JIWH3BI.
dokycHoe paccrosiHue TUH3bL. OnTHueckas cuiia TuH3bL. M300paxeHus, 1aBaeMble TUH301. [ a3 kak
onTtuyeckass cucrema. Onruueckue npubopsl. [lpenmomnenue cBera. [lokazarens mTpeOMIICHUS.
Hucnepcusi cBeta. lLlpera Tten. Cmekrtporpad M CHEKTPOCKOM-. THIMBI ONTUYECKUX CIEKTPOB.
CnekmpanvbHbiii aHanus.

KBanTOBbBIE IBJICHUS

Ctpoenue aromoB. [Inanerapnas monens atoma. [loriomenue u ucmyckaHue CBeTa aTOMaMH.
[Tpoucxoxaenue nuHeH4aTbix crekTpoB. OnbiThl Pesepdopaa. PagnoakTMBHOCTh KaK CBHIIETEIBCTBO
CIIO)KHOTO CTpOEHHUsi aTOMOB. Aunbda-, 0eTa- M ramma-u3inydeHus. PannoakTuBHBIE NpeBpalleHus
aTOMHBIX saep. CoxpaHeHue 3apsJ0oBOIO M MacCOBOIO 4YMCEN INpH SAIEpHbIX peakuusax. llepuon
nosypacnaaa. 3aKOH paJMOaKTUBHOIO pacaja. JKCIEPUMEHTaIbHbIE METOAbl HCCIEAOBAHUS YACTHII.
[IpoTOHHO-HEUTPOHHAsA MOEID s1Apa. DUINUECKUNA CMBICIT

Crtpoenue u 3Boonus Beesennoit

I'eonenTpruueckass M TenuOLIEHTpUYecKass cuctembl wmupa. CocraB, CTpOEHHE W
npoucxoxaenre ConHeuHoi cucteMbl. dusmdeckas npupona HeOecHbIX Ted COTHEYHOW CHCTEMBI.
[Inanersr manbie Tena ConHeuHol cuctemsbl. CTpoeHue, uznydeHue U 3pomtonuss CosHLa U 3BE3A.
Ctpoenue u sBomonust Becenennoit. ['unoresa bonbioro B3phiBa.

TemaTnyeckoe MIAaHMPOBAHUE
¢ YKa3aHMeM KOJIHYeCTBA YaCOB, OTBOJAMMBIX HA 0CBOEHHE KAKI0H TeMbl

Ne Tema KonnuectBo Koin-Bo Koi-Bo
ypoka OTBOJIMMBIX K.D. 1.p.
4acoB
1. 3akoHbI B3aMMOAECTBUA u|36u 1 2
JABMKEHHS TeJl
2. Mexannyeckue KoJiedanus | 159 1 1
BOJIHBI. 3BYK
3. JIeKTPOMArHUTHOE T0J1e 244 1 2
4. Crpoenune aroma u aTtoMHoro | 204 1 3
sapa
S. Crpoenne u IBOJIIOLMSA | U - -
Bceesiennoii
6. Hrorosoe noBTopenue 2y 1
Hroro 102 4 5) 8

BocnurarenbHblil moTeHIMan npeamera «@u3ukay peaau3yercs Yepes:

o YCTAHOBJICHUC JOBCPUTCIIBHBIX OTHONIECHUN MCKAY YUUTCIIEM W C€ro Yy4CHUKaMU,
CIOCOOCTBYIOIIMX TO3UTUBHOMY BOCIPHATHIO Y4YaIIUMHUCS TpeOOBaHUI W MpPOChO y4yuTens dvepes
YKUBOW IHAJIOT, MPUBJICYCHNE UX BHUMaHUS K 00Cy>KIaeMOl Ha ypoke MH(OpMaIuy, akTUBU3ALUIO UX



MO3HABATENIFHONW JIEATETHHOCTH Yepe3 WCIONb30BaHNE 3aHUMATENBHBIX 3JEMEHTOB, HCTOPUN U3
KU3HU COBPEMEHHUKOB;

e [PUMEHEHHE B XOJE ypOKa MHTEPAKTUBHOI'O B3aMMOJACUCTBUS OOydaroumxcs (IUCKYCCHUH,
YPOK - JIeJIOBast UTpa, rpymmnoBas paboTa i paboTa B mapax u jp.);

e TpoBeleHHE YYEOHBIX (OJMMIMAIBI, MAacTEP-KIAcCOB M Jp.) U y4eOHO-pa3BIICKATEIIbHBIX
MEpPOMNPUATHIA (TYpHUPBI, BBICTABKM TEMaTHMYECKOTO0 PYYHOTO TBOpPYECTBA (M3TOTOBJICHHE MOJEIeEH,
PUCYHKOB U IIp.) U Ip.);

e ucnons3oBanne WKT w nucTaHIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH OOYJYCHHS
(mporpamMMmbI-TpeHa)Xepbl, TECTHl B JJIEKTPOHHBIX TNPUIOKEHUAX, MYJIbTUMEIUIHbIE IPE3CHTAIUH,
HAYYHO-TIONYJISIPHBIC Tepenadyn, (UiIbMbl, OOyJaroIlue CAaWThl U MIPOrPaMMBI, YPOKH OHJIANH, BHIIEO
JIEKIINH, BUJI€0 KOH(EepeHINH 1 JIp.);

®  HCIOJIb30BaHUE BOCIUTATEIILHBIX BO3MOXKHOCTEH COJEpaHMsl Y4eOHOTro IMpeaMera depes
JEMOHCTPAIIMIO  JIETSIM TPUMEPOB  OTBETCTBEHHOTO, TPAKIAHCKOTO TIOBEIEHUS, IPOSBICHUS
YeJIOBEKOMIOONsT M J10OpOCEepACUHOCTH, TEPEBOJ, COJEpKaHUS C YPOBHA 3HAHUN Ha YpPOBEHb
JTUYHOCTHBIX CMBICIIOB, BOCIHPHSITHE IIEHHOCTEH depe3 MOA00p COOTBETCTBYIOIIUX TEKCTOB IS
YTEHHUs, 331a4 JUIS pPelIeHUs], MPOOIEMHBIX CUTyalluid Ui OOCYXKJIEHHUsl B KJlacce, aHalu3 MOCTYIKOB
ToAed, UCTOpUil Cyned, KOMMEHTapUU K TPOUCXOSIINM B MUPE COOBITHSIM H JIp.

Moanucaro undposoit nognucsio: MBOY KASAYMHCKAA COLL
DN: street=MEPEYJIOK LUKOJTbHbIY, IOM 10, st=KpacHospckuii kpait,

I=PAVIOH KA3AYMHCKWI, CENIO KA3AUMHCKOE, c=RU,
M Boy i , cn=MBOY KA3AUMHCKAS

giver puka b n=byp
COLL, title=/AMPEKTOP, 0=MBOY KA3AUMHCKAS COLL,
email=irina.kreimer@mail.ru,
1.2.643.3.131.1.1=120C323434373033383633393135,

KA3A l"I I/I H C KAH CO I I I 1.2.643.100.4=120A32343137303032313030,
1.2.643.100.3=120B3130343935303837363539,

1.2.643.100.1=120D31303232343031323734303539
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