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ITosicHuTeILHAS 3aMUCKA

PaGouas nporpamma 110 g)I/ISI/IKe JJIA 9 xnacca pa3pa60TaHa Ha OCHOBC CDGI[epaJ'ILHOFO rocyaapCTBE€HHOI'O O6paSOBaTeJ'IBHOFO
CTaHaapTa OCHOBHOI'O 06mero 00pa30BaHM:.

Pa3zpaborannas pabouas mporpamma peanusyercs mo yueOnuky: A.B. Ilepermkun, E.M. I'yrHuK. @u3nka. 9 kiacc: yaeOHHUK
Ul 0011Ie00pa3oBaTeNbHbIX opranusanuii. — M.: JIpoda, 2018, paccuurana va 102 gaca B roj (3 yaca B HEJIE0) U HAMpaBlICHa Ha
0a30BbIi (00MICO0pa30BATENbHBIN) YPOBEHh W3ydeHHUs Tpeamera. JlaHHas pabouasi mporpamMma 0OecledrMBacT OCBOCHHE 3a CUET
HE3HAYUTENbHOTO YIUIOTHEHHUS y4eOHOro Marepualia M yBEJIMYEHHUs 4acoB Ha pelleHue 3afgad u mnoBropeHue. OHa omperenser
coJiep)kaHue Y4eOHOro Marepuaia, IMOCIIeOBATeIbHOCTh M3YYCHHS, IMyTH (DOPMHUPOBAHUS CUCTEMBl 3HAHWUH, YMEHUH, CIIocoO0B
NesITeIbHOCTH, Pa3BUTHUS YUAILIUXCS, UX COLUATH3AIUN U BOCITUTAHHUS.

IlnanupyemMblie pe3yJibTaThl 0CBOCHHS Y4eOHOTI0 NpeaMeTa
ITporpamma oGecneunBaeT JOCTHKEHHE 00yJaromuMucs 9 Kinacca ciaelyroluX pe3yabTaToB.
JINYHOCTHBIMM pe3yJIbTaTaMM U3y4deHUs npeamera «Dusnkay sIBISIOTCS CIEAYIOLIHUE:

e (opMHUpPOBaHHE OTBETCTBEHHOTO OTHOIIEHHS K YYEHHUIO, TOTOBHOCTH K CaMOpPa3BUTHIO, OCO3HAHHOMY BBIOOPY C y4ETOM
[I03HABATEJIbHBIX HUHTEPECOB;

e (opMHUpPOBaHME LIETOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKU U YUUTHIBAIOIIETO
MHOTr0oo0pa3ue COBpEMEHHOI0 MUPa;

e yOEXICHHOCTh B BO3MOXKHOCTU IO3HAHUS HPUPOABI, B HEOOXOAMMOCTH Pa3yMHOIO HCIHOJb30BAHUS JOCTH)KEHUM HayKu U
TEXHOJIOTUH ISl JAIbHEHIIIET0 Pa3BUTHS YEIOBEUYECKOTO O0IIEeCTBA, OTHOMICHHE K (DU3HMKE KaK JIEMEHTY OOIIeUeoBEeYeCKOi
KYJIbTYPBI;

®  CaMOCTOSTENILHOCTb B IPUOOPETEHUH HOBBIX 3HAHUM U MPAKTUUECKUX YMEHUH;

® 0CO3HaHHE POCCHMCKON IpakJaHCKON MICHTUYHOCTH; YyBCTBA NATPUOTU3MA, JIFOOBU K CBOEH MECTHOCTH, CBOEMY PETHOHY,
CBOEH CTpaHE;

e MOTHBaIMs 00pa30BATENBHON NEATETLHOCTH Ha OCHOBE JIMYHOCTHO OPHEHTUPOBAHHOTO MOIX0/1a;

¢ (opMHUpPOBaHHE IICHHOCTHBIX OTHOIICHUH JIPYT K JPYTY, YYUTEII0, aBTOPaM OTKPBITHHA U H300PETCHHIA.

MeranpeAMeTHbBIM pe3yJbTATOM H3YydeHUs Kypca «®Pusukay sBisercss (OpMHUpPOBAHME YHUBEPCAIbHBIX Y4YEOHBIX IEHCTBUI
(YYD).
Pezynamuenvie YY/I:
®  CaMOCTOATENILHO IPUOOPETaTh HOBBIC 3HAHMS U MPAKTUUYECKUE YMEHMUS;
YIIPaBJIATH CBOEH IIO3HABATEIBLHOM JESITEIBHOCTHIO;
OpPraHU30BbIBAThH CBOIO JIEATEIbHOCTD;
OIIpEeAEIATh LU U 3a/1a4i Y4eOHOH 1eATeNbHOCTH;
CaMOCTOSITENIbHO O0OHAPYKUBATh U (HOPMYITHPOBATH yUeOHYIO IPOOIEMYy;
BBIIBUTAaTh BEPCUU PELLIEHUS TIPOOJIEMBI;



COCTAaBJIATb MHAWBHUAYAJIbHO WX B I'PYHIIC IIJIaH pCHICHUSA HpO6JI€MBI (BBIHOJ'IHGHI/I?[ HpOGKTa);
BI)I6I/IpaTB CpeacTBa JOCTUIKCHHUA LUCIIU U IIPUMCHATH UX HA IPAKTUKCE,
OLCHUBATh JOCTUTHYTLIC PE3YJIbTATHI.

Ilo3naeamenvnvie YY/[:

aHAIM3UPOBATh, CTPYKTYpUPOBaTh HH(pOpManuio, HaKThl U SBICHUS,

BBISIBJISITH TIPUYUHBI U CJICICTBUS IIPOCTHIX SBICHHIA;

OCYIIECTBIISATH CPABHEHHE M KIACCH(PHUKALIUIO, CAMOCTOSTEIIEHO BBIOMPAst KPUTEPUH ISl YKa3aHHBIX JIOTHYECKHUX OTEepaLuii;
CTPOHUTB JIOTHIECKOE PACCyKICHHE, BKIIOYAIOIEE YCTAHOBICHHE IPUIMHHO-CIIEICTBEHHBIX CBSI3EH;

CO3J1aBaTh CXEMaTUYECKHE MOEIH C BHIJICIIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 00BEKTA;

COCTABJISAATH TE3HCHI, POCTHIE U CIIOKHBIC TUIAHBI U3yYEHHOTO TEKCTA;

peoOpa3oBEIBaTh HH(POPMAIIHMIO U3 OJHOTO BUA B APYroi (TabyuIly B TEKCT U T. I1.);

OTIPENIeNIATh BO3MOYKHBIE HMCTOYHUKHA HEOOXOIUMBIX CBEICHHH, MPOU3BOJUTH IOWUCK HWH(POPMALMK, AaHAIM3UPOBATH U
OLICHHBATh €€ IOCTOBEPHOCTH;

NPEACTaBISATh COOPAaHHYIO MH(POPMAIMIO B BU/IE BHICTYIIJICHUS HIIH MTPE3CHTALUH.

Kommynuxamuenvie YY/I:

CaMOCTOSATENIFHO OPTraHM30BBIBaTh y4eOHOE B3aMMOJEHCTBHE B Ipymnme (OmpenensTs OOLIue LeNu, paclpeiesTh PO,
JIOTOBapUBATHCS JIPYT C APYIOM);

B JJUCKYCCUU YMETb BBIABUHYTH apTyMEHTHI U KOHTPapryMEHTHI;

a/IeKBaTHO MCII0JIb30BaTh PEUEBbIE CPEACTBA ISl JUCKYCCUM U apTyMEHTALIUK CBOEH MMO3ULINU;

YUUTHCA KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHUIO, C IOCTOMHCTBOM MPU3HABATH OMIMOOUYHOCTh U KOPPEKTUPOBATH €r0;
MTOHUMasI IO3ULIMIO JIPYroro, pa3jinyaTh B €ro peuu: MHEHHUE (TOUKY 3peHus), 10Ka3aTeabCTBO (apryMeHThl), (PaKThl (TUIIOTE3HI,
aKCHOMBI, TEOPHUN);

YMETh B3IVIIHYTh Ha CUTYALMIO C UHOW MO3ULIMHU U JOTOBAPUBATHCS C JOABMU UHBIX NO3ULIUH.

IIpeaMeTHBIM pe3yJILTATOM U3ydeHHs Kypca «Pu3nKay» aBisieTcs chOPMYITHPOBAHHOCTD CICAYIOMINX YMEHUN:

OOBSICHATB, JUISl YETO U3YYaAIOT (PU3UKY;

(bopMHpOBATH MPEACTABICHUS O 3aKOHOMEPHOH CBS3M M MO3HAHUU SBJICHUIA MPUPOBI; O CUCTEMOOOpa3yomeil poiau GU3NKu
JUI Pa3BUTUSA APYTMX €CTECTBEHHBIX HAYK;

(dbopMHpOBaTh IEPBOHAYANIBHBIC IPECTABICHUS O (PU3MUECKON CYITHOCTH SBICHUNA MPUPOBI (TEIUIOBBIX, IEKTPOMArHUTHBIX,
OINTUYECKUX), BUJIAX MaTepuH (BEIIECTBO M I0JIE€), YCBaUBaTh OCHOBHBIE MJIEM aTOMHOTO CTPOCHMsI BEIIECTBA, OBJIAJIEBATH
MOHATUIHBIM aIllapaTOM U CUMBOJIMYECKUM SI3BIKOM (DHU3UKH;

npuoOpeTaT ONBIT MPUMEHEHHWS HAyYHbIX METOJOB IO3HAHMSA, HAOMIOACHHUS (U3NYECKUX SBICHHUH, MPOCTHIX
HKCHEPUMEHTAIbHBIX HCCIICAOBAHUM, NMPSAMBIX M KOCBEHHBIX H3MEPEHUIl C MCIOJIIb30BAaHUEM H3MEPUTEIbHBIX MPUOOPOB,
ITOHUMATh HEU30€KHOCTh MOrPELIHOCTEH JIFOOBIX U3MEPEHMUI];



MOHUMATh (PU3MUYECKUE OCHOBBI W NPUHIUI JEHCTBUS MAIlUH M MEXaHW3MOB, CPEICTB IEPEIBUKCHUS U CBSI3U, OBITOBBIX
pruOOPOB, MPOMBIIUICHHBIX TEXHOJOTHYECKHX IMPOLIECCOB, BIMUSHHUE WX HAa OKPYXKAIOIIYI CPedy, OCO3HaBaTh BO3MOXKHBIE
IIPUYMHBI TEXHOT'€HHBIX KaTacTpod;

OBJIa/IeBaTh OCHOBAMH O€30I1MaCHOTO WCIOJb30BAHUS €CTECTBEHHBIX M MCKYCCTBEHHBIX DJIEKTPUYECKHX M MArHUTHBIX TMOJEH,
ANEKTPOMArHUTHBIX M 3BYKOBBIX BOJH, HOHM3UPYIONIMX H3Iy4eHHHl BO H30eKaHWE HX BPEIHOTO BO3JCWUCTBUA Ha
OKPY>KaIOILYI0 CPEely U OpraHU3M YEJIOBEKa;

(bopMHpOBATh TEOPETHYECKOE MBIIUICHHE HAa OCHOBE YMEHHsS YCTAaHABIMBATh (DAaKThI, pa3iddarTh IMPUYUHBI U CIEICTBHA,
CTPOUTH MOJICTH U BBIABUTATH TUIIOTE3bI, BBIBOAUTH U3 IKCIEPUMEHTANbHBIX ()aKTOB U TEOPETHUUECKUX Mojeneil pusnueckue
3aKOHBI;

pa3BUBaThb YMEHHE IJIAHUPOBAaTh B NOBCEIHEBHON XU3HU CBOM JIEHCTBUS C MPUMEHEHUEM IIOJIyYEHHBIX 3HAaHUI 3aKOHOB
MEXaHHKH, SJCKTPOAUHAMUKH, TEPMOJUHAMUKY U TETIJIOBBIX SIBICHUH C LIETBI0 COepEeKEHHUSI 30POBDSI;

OOBSCHATH 3HAYCHHE KIIFOUEBBIX TOHSITUH.

K xoHny 9 ki1acca B pe3ysbTaTe 0CBOEHHS IPOrPaMMBbI 110 PU3HKe 00y4AIOIIUIICA HAYYHTCS:

COOJTFOIaTh TTpaBMIIa OE30MMACHOCTH U OXPaHbI TPyAa MPH padboTe ¢ y4eOHBIM U 1a00paTOPHBIM 000PYIOBAHHEM;

XapaKTepu30BaTh MOHATHUS (CHCTEMa OTCYETa, OTHOCUTEIBHOCTh MEXaHHYECKOTO JBM)KEHHUS, HEBECOMOCTb M IEperpysKi,
MEXaHHYeCKHE BOJIHBL, 3BYK, HWH(QPa3BYK ¥ YJIbTPa3ByK, OJIIEKTPOMArHUTHBIE BOJHBI, HWH(pPAKpPacHbIE BOJHBI,
yIAbTpaUOJIETOBbIE BOJIHBL, PEHTICHOBCKOE HW3JIy4YEHME, IlKaja 3JICKTPOMATHUTHBIX BOJIH, CIEKTPbl HCITyCKaHHS H
MOTJIOIIEHUS; alb(a-, 6eTa- U raMMa-u3IydeHHs, H30TOIIbI, epHas U TEPMOSJICPHAs YJHEPTETHKA);

pa3nuyarh sBIE€HUS (PaBHOMEpPHOE M HEPaBHOMEPHOE NPSAMOJIMHEHHOE MABHM)KEHHE, PAaBHOYCKOPEHHOE MpPsIMOJIMHEIHOe
IBIDKEHUE, CBOOOJHOE TMAJCHHE T, PAaBHOMEPHOE [BI)KEHHE I10 OKPYKHOCTH, B3aMMOJICHCTBHE TEJ, PAaBHOBECHE
MaTepUabHOW TOYKHM, PEaKTHUBHOE JIBUKEHHME, HEBECOMOCTb, KojeOaTelbHOe JABMXKEHHE (TapMOHHMUYECKHE KoJiebaHus,
3aTyxarolue KoueOaHus, BRIHYKICHHbIE KoJeOaHMs), pe30HAHC, BOJHOBOE IBM)KECHHUE (3BYK), OTPaKEHHE 3BYKa, TUCIIEPCHS
CBETa,0TPAKEHHE U IMPEJIOMJICHHE CBETa, IOJHOE BHYTPEHHEE OTpPaK€HHE CBETAa, CIOXKEHHME CIEKTPaJbHbIX LBETOB,
€CTECTBEHHAs Pa/IM0aKTUBHOCTb, BOSHUKHOBEHHE JIMHENUATOr0 CIIEKTpa U3IyYEHUs 110 ONUMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIUX JaHHOE (PU3HUYECKOe SBICHUE;

OIUCHIBATh M3YYEHHBIE CBOMCTBA TeJl M (PU3MYECKHUE SIBICHUS, UCHONb3Yys (U3NYECKUE BETUYMHBI (CpelHsAs U MTHOBEHHas
CKOpPOCThb Te€jla IIPU HEPABHOMEPHOM [IBHJKCHHMM, YCKOPEHHE, IEPEMEIIECHHE IIPU PABHOYCKOPEHHOM MNPSIMOJIUHEHHOM
IBUKCHUM, LEHTPOCTPEMUTENIBHOE YCKOPEHHME, YIJIOBas CKOpPOCTb, INEPEMELIEHUE, NPOMIEHHBIM IyTh M CKOPOCTb IIPH
KPUBOJIMHEWHOM JBM)KEHUH, CUJIA TSKECTH, YCKOPEHUS CBOOOJIHOTO MAaJEHUsI C yU€TOM 3aBUCHUMOCTH OT IIUPOTHI MECTHOCTH,
BEC TeJla, LIEHTP TSDKECTH TBEPIOro Tejla, UMITYJIbC Tella, UMITYJIbC CHIIbI, MEXaHWYecKas paboTa U MOIIHOCTb, HOTEHIHAIbHAS
SHEprus, KHHETHYECKasi SHEPT s, TIOJTHAS MEXaHWYeCKast SHEPTHsl, IEPUOJ U 9acTOTa KOJIeOaHHid, IEPUOJT MAaTEMaTHIECKOTO H
IPYKUHHOTO MasiTHUKOB, JUIMHA BOJIHBI, TPOMKOCTb U BBICOTA TOHA, CKOPOCTh CBETA, [1OKA3aTelb MPEIOMIICHUS CPEbl); MPH
ONMCAaHUU NPABUIBHO TPAKTOBAaTh (PU3MYECKUI CMBIC] HCIOJIb3YEMbIX BEIUYMH, UX O0O3HAUYEHUS M €IUHUIIBI (PU3NYECKUX
BEJIMYMH, HAXOIUTh (POPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (DU3NUYECKYIO BEIMUMHY C APYTUMH BETMUYUHAMU;



XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUYECKHE SIBICHHS W TIPOLECCH, HCIIONB3Ysl 3aKOH COXPaHEHHsS JSHEPruH, 3aKOH
BCEMHUPHOTO TATOTEHUS, MPUHIMI CYNEPHO3UIUU CUJI, MPHUHIMI OTHOCUTEeNbHOCTH ['anmuies, 3akonsl HbproToHa, 3aKkoH
COXPAHEHHUS UMIIYJIbCa, 3aKOHbI OTPAXEHUS U MPEIOMIICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsiI0BOTO U MacCOBOTO UMCEN IPU
SJIEPHBIX PEAKIUAX; IPU 3TOM Pa3InyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U €r0 MaTeMaTHUYECKOE BBIPAKECHUE;

OOBSACHATH (PU3NYECKUE MPOIIECCH U CBOWCTBA TEJN: BBISBIATH NIPUYUHHO CJIECTBEHHBIE CBS3U, CTPOUTH OOBsCHEHUE U3 2—3
JIOTUYECKUX I1aroB ¢ ONOpOoil Ha 2—3 U3y4EHHBIX CBOMCTBA (PU3UUECKUX SIBICHUN, (PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;
peliaTh pacueTHbIe 3a/ayu (OMUparoLIuecs Ha cUCcTeMy U3 2—3 ypaBHEHHil), UCHONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE
¢u3nvecKkre BEIWYMHBI: HA OCHOBE aHAIM3a YCIOBHS 3a/1a4d 3alMCBHIBATh KPATKOE YCIOBHE, BEIOMPATh 3aKOHBI M (POPMYIIBL,
HEOoOXOUMBIE ISl €€ PEeLICHUs, MPOBOJUTh pPacueThl M OLIEHUBATh PEATUCTUYHOCTH MOJYYEHHOTO 3HA4YCHHS (U3UUECKOM
BEJIMYUHBI;

MIPOBOJIUTH OMBITH MO HAOMIOACHUIO (PU3MUYECKUX SIBICHUN WM (QU3MUECKUX CBOWCTB TeJ (M3Y4YEHHE BTOPOTO 3aKOHA
HpioToHa, 3aKkOHAa COXpaHEHWS PHEPTUH; 3aBHCUMOCTh NEpUoJia KOJICOAHWH TPYKMHHOTO MasiTHUKa OT MAacChl Ipy3a H
KECTKOCTU TPYKUHBI U HE3aBUCHMOCTh OT aMIUIUTYIbl MajbIX KoOJeOaHMii): CaMOCTOATEIbHO COOMpPATh YCTAHOBKY W3
M30BITOYHOTO HabOpa 000PyIOBaHMSI; OIIMCHIBATE X0 OMbBITa U (POPMYITHPOBATH BHIBOJIBI;

MPOBOJIUTH TIPU HEOOXOIMMOCTH CEpHUI0 MPSIMBIX HM3MEPEHHI, ONpeneisisi CpeJHee 3HAaYCHHWE H3MEPSIeMO BEIMYMHBI,
000CHOBBIBATh BEIOOP CIIOCO0A U3MEPECHUSI/U3MEPUTEILHOTO TIPHOOpa;

MIPOBOAMTH MCCIENOBAHUE 3aBUCUMOCTEH (PU3NUECKHX BEIMYMH C UCHOJIB30BAaHUEM MPSIMbBIX U3MEPEHUN (3aBUCUMOCTDH MYTH
OT BPEMEHH MPH PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HaualbHOM CKOPOCTH; Nepro/ia KoJeOaHuil MaTeMaTn4eCKOro MasTHUKA OT
JUIMHBI HHUTH): CAaMOCTOSITENIbHO COOMpATh YCTAHOBKY, (PUKCUPOBATH PE3yJbTaThl MONYYEHHOW 3aBUCHUMOCTU (DU3MUECKUX
BEJIMYMH B BUIE TAOJHII U TPAPHKOB, A€7aTh BEIBOABI 110 pe3yJIbTaTaM UCCIIEIOBaHMS,;

MIPOBOANTH KOCBEHHBbIE H3MepeHUs: (U3MUYECKUX BEIUYHH (CPElHss CKOPOCTh M YCKOpEHHE Tella IMPHU PaBHOYCKOPEHHOM
JBIKEHUH, YCKOpEHHE CBOOOTHOTO IMAJCHHS, YacTOTa M MEpruo] KojeOaHM MaTeMaTHYeCKOro M MPYKUHHOTO MasTHUKOB,
paMoOaKTUBHBIN (OH): TJIAHUPOBATH H3MEPEHHUs; COOMpaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYysS NPEII0KEHHON
MHCTPYKINU; BBIYUCIISATh 3HAYCHUE BEJIMYMHBI M aHAJTM3UPOBATh MOJYYCHHBIE PE3YJIbTAaThl C YIETOM 33aJaHHOM MOTPEUTHOCTH
HU3MEpEHU;

co0IIoAaTh MpaBmiia 0e30MacHOro Tpyia mpu pabote ¢ 1ab0paTopHBIM 000y I0BAaHUEM;

pa3nuyaTth OCHOBHBIC TPU3HAKK H3YYEHHBIX (U3NYECKHX MOJICNICH: MaTepualibHash TOYKa, aOCOJIOTHO TBEpAOE Telo,
IUTaHeTapHasi MOJIeNIb aTOMa, HYKJIOHHAsi MOJIeJIb @aTOMHOTO S/pa;

XapaKkTepU30BaTh NPUHLUIBI IEHCTBUS W3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX ONMCAHUA (B TOM
qucye: 3X0J0T, IEPHUCKOI, CIEKTPOCKOMN, JO3MMETp, KaMmepa BuiabcoHa), MCHOnb3ys 3HAHUS O CBOMCTBaX (PU3MUECKUX
SBJIGHUH W HEO0OXOIMMble (U3NYECKHE 3aKOHOMEPHOCTH; MCIIOJIb30BaThb CXEMbl M CXEMAaTUYHbIE PUCYHKH H3yYEHHBIX
TEXHUYECKUX YCTPOWUCTB, U3MEPHUTENbHBIX MPUOOPOB U TEXHOJOTMUECKUX IPOLECCOB NP PEUIEHUH Y4eOHO-IPAKTUYECKUX
3aJ1a4; MPUBOJUTH IPUMEPHI IPAKTUUECKOIO UCIOIb30BaHUS (PU3NUYECKUX 3HAHUM B MTOBCEIHEBHOM JKU3HU ISl 00€CTIEUEHUS



0€30MacHOCTH MpU OOpaIIeHUH ¢ MPUOOpaMH U TEXHUYECKUMHU yYCTPOMCTBAMH, COXPAHEHUS 3/I0POBbS U COOJIIOJICHUS HOPM
9KOJIOTUYECKOTO MTOBEJICHUS B OKPYKAOUIEH Cpefie;

*  MIPUBOJIUTH MPUMEPHI BKIaAa poccuiickux (B Tom uncie: K.O. [uonkosckuii, C.I1. Kopones, J1./l. UBanenxo,, 11.B. KypuatoB)
u 3apyoexsbix (B Tom uncne: M. Hetoton, . Makcsenn, I'. T'epu, B. Pentren, A. bekkepens, M. Cxknonosckas-Kropu, 3.
Pezepdopn) yueHbIX-QH3UKOB B pa3BUTHE HAYKH, OOBSICHCHHE IMPOIIECCOB OKPYKAIOMIETO MHUpPA, B PA3BUTHEC TEXHUKU M
TCXHOJIOTHI;

* co3JaBaTh COOCTBEHHBIE MMCHMEHHBIC M YCTHBIE COOOIICHUS HAa OCHOBE MH(GOPMAIUU U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
WCIIONB3Ysl TMOHATUWHBIN ammapaT W3y4aeMoro pasjena (U3MKU M COMPOBOXKAAsl BBICTYIUICHHWE IMPE3CHTAIMEH C y4eToM
0COOEHHOCTEH ayIUTOPHH.

OO0yuaromuiicsi MOJIy4UT BO3MOKHOCTH HAYUYHTHCH:

* 0CO3HaBaTh LIECHHOCTh HAYYHBIX HCCIECAOBAHUMU, pOJib (PU3UKK B PACIIUPEHHUH MPEACTABICHUI 00 OKpY)KaIoIIeM MUPE U ee
BKJIQJI B YJIYUIIICHUE Ka4eCTBa KU3HH,

UCIIOJIb30BATh MPUEMBI MOCTPOSHUS PU3NIECKUX MOJIETICH, MOUCKa U POPMYITUPOBKH JOKA3aTEIbCTB BHIIBUHYTHIX THIIOTE3

* U TEOPETHYECKUX BHIBOJOB Ha OCHOBE YMIUPUUYECKU YCTAHOBICHHBIX (DaKTOB;

* CpaBHMBATh TOYHOCTb M3MEpPEHUS (PU3NYECKUX BEIUYMH IO BEJIMYUHE MX OTHOCHTEIBHOW MOTPEUIHOCTH MPU MPOBEICHUU
MPSAMBIX U3MEPEHUI;

*  CaMOCTOSATEIBLHO MPOBOJIUTH MPSAMbIC M KOCBEHHBIE M3MEPEHUS M HCCISHOBaHUS (DU3NYECKUX BEJIUYMH C HCIOJb30BaHUEM
Pa3IMYHBIX CIIOCOOOB M3MEPEeHUS (PU3NICCKUX BEIWYHH, BRIOMPATh CPEIICTBA U3MEPEHUS C YUYETOM HEOOXOJAMMON TOYHOCTHU
u3MepeHuii, 00OCHOBBIBATH BHIOOP croco0a U3MEpPEeHHs, aJeKBAaTHOTO TIOCTAaBICHHOW 3ajaye, MPOBOIUTH OLEHKY
JIOCTOBEPHOCTH MOJYYECHHBIX PE3YyJIbTaTOB;

* BOCHpPHHHMMATh HHQOpPMAIMIO (PU3MUECKOrO COAEpkKaHHMS B  HAYUYHO-IOMYJISAPHOM JHUTEpaType M CpPeICcTBaX MAaccOBOM
nH(OpMaIINY, KPUTHICCKH OIEHUBAThH IMOJNYYCHHYI0 WH(OPMAIMIO, aHATM3UPYS €€ COJCp)KaHWe W JIaHHBIE 00 MCTOYHHKE
nH(popManuu;

* co3JgaBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIICHHS O (PU3MUECKUX SBIICHUSX HAa OCHOBE HECKOJIBKUX MCTOYHUKOB
nH(OpPMaIIMY, COMTPOBOXKIATH BBICTYIUICHHE MTPE3EHTAIMEH, YYUTHIBAasi OCOOEHHOCTH ayIMTOPUU CBEPCTHUKOB.

Conepxanne yueOHOro npeamMera
dusuka, 9 kiaacc

3aKoHBbI B3aMMO/IeiCTBUSA U IBUKeHHsI TeJl (38 yacoB)
MarepuanbHas Touka. Cuctema otcuera. [lepememenue. OmnpeneneHue KOOpAMHATHI JABWXKyllerocs tena. llepememenune npu
MPSIMOJIMHETHOM paBHOMEpPHOM JBIKeHuU. Pemenne 3amau. [IpsmonuHeliHoe paBHOYCKOpEHHOE JBIKeHUE. Y ckopeHue. CKOpoCTh
MPSIMOJIMHEHHOTO paBHOYCKOpeHHOTo aBMxkeHus. ['paduk ckopoctu. Pemenue 3amay Ha CKOpOoCcTh U yckopenue. [lepemenienue npu
MPSIMOJIMHEHOM paBHOYCKOPEHHOM JBMXKEHHM. llepemelnieHue Tena mnpu NPSMOJIMHEHHOM pPaBHOYCKOPEHHOM JIBUJKEHUU O€3



HayalbHOU CKOpOCTU. OTHOCUTENBHOCTH JBMKEHUS. Pemenue 3anay Ha nepemenienue. MHepuuanbHbele cuctemsl oTcuera. [lepBbiii
3akoH HeroTona. Bropoit 3akon Herotona. Tpermit 3akon Herlorona. CBobomHoe maneHue Tten. J[BrkeHue Tena, OpOIIEHHOTO
BEPTHKAIBHO BBEPX. 3aKOH BCEMHUPHOrO TATOTCHHS. YCKOPEHHE CBOOOIHOTO MaJCHHS Ha 3eMiie W JPYrumX HEOCCHBIX Tesax.
JIBrkeHue Tena Mo OKpYKHOCTHU. MckyccTBeHHble cryTHUKM 3emuid. Mmmynbe Tena. 3akoH coXpaHeHus MMIyJbca. PeakTuBHOE
JnBH>KeHUE. PakeTsl. BbIBOI 3aKOHA COXpaHEHUS MTOJTHOM MEXaHUYECKON YHEPTHH.

Jlabopamopuwvie padomoi:

Jlaboparopuas padota Ne 1. «MccnenoBanrne paBHOYCKOPEHHOTO JIBMKEHUS 0€3 Ha4allbHON CKOPOCTH».

Jlaboparopnas padota Ne 2. «M3mepeHne yCcKopeHusi CBOOOIHOTO MaICHUsD.

Konmpoavnsie pabomol:

KonTponbnas padota Ne 1. «OCHOBBI KHHEMATHKN

KonTponbHast padota Ne 2. «OCHOBBI TUHAMUKH.

Mexanuveckue KoJe0aHusi U BOJHBI, 3BYK (12 yacoB)
Konebarensnoe nemxenune. CBoOogHble KoneOaHWs. BenwmumHbl, Xapaktepusyromye KojeOaTenbHOe aBKeHHE. llpeBpamienue
SHEPruu MpH KojebaTenbHOM JBIKeHUHU. ['apmoHmueckue kosiebaHus. 3aryxamoimiue koneOaHus. BbIHyXaeHHbIE KoJeOaHUS.
Pesonanc. Pacnpocrpanenue konebanuit B cpene. Bomubl. Ilpogonbnbie u momnepeunbie BosiHBL. JlnHa BOJHBL CKOPOCTH
pacrnpocTpaHeHusi BOIHbI. VcTouHUKH 3ByKa. 3BYyKOBBIE KoliebaHus. BricoTa, TeMOp U rpOMKOCTh 3ByKa. PacmpocTpaHeHue 3ByKa.
OtpaxxeHue 3Byka. 9X0. 3ByKOBOU pe30HaHC.
Jlabopamopuwsie pabonvl:
Jlaboparopuas padora Ne 3 «lccienoBanue 3aBUCUMOCTH MEPUOJIA U YaCTOThI CBOOOTHBIX KOJICOAHUH HUTSHOTO MAasTHHKA OT €ro
JUTUHBD.
Konmpoavnsie pabomol:
KonTponbnas padota Ne 3 « Mexannueckue KojaeOaHus U BOJIHBI, 3BYK».

JJIEKTPOMATHUTHOE 10J1e (22 Yyaca)

MarauTHOe ToJIe U ero rpaduyeckoe n3oopakenne. HampasieHne Toka M HampaBlICHWE JTUHUM €ro MarHUTHOTO moJjs. [IpaBuio
OypaBuuka. [IpaBuno mpaBoit pyku. OOHapyKeHHE MAarHUTHOTO MOJIS MO €ro JAEWCTBUIO Ha 3leKTpuueckuil Tok. Cuia Amiepa.
IIpaBuno neBoi pyku. MHIyKIMss MarHUTHOrO MmoJis. MarHUTHBIN MOTOK. SIBJI€HHE 3JIEKTPOMArHUTHOM MHAYKUMH. Hampasnenue
uHAyKuuoHHOro Toka. IlpaBuno Jlenma. Ilomydyenune W mepegada NEPEeMEHHOTO DSIEKTPUUECKOro Toka. Tpancdopmarop.
DIIEKTPOMarHuTHOE TOJie. DJICKTPOMArHUTHBIE BOJIHBL. DJIEKTpOMarHuTHas mpupoaa ceta. [Ipenmomienue cBera. Pusznueckuit
cMbICH moka3arens npenomieHud. Jucnepcus ceera. LBera Ten. Tunbl ontuyeckux cnekTtpoB. [lormomenue u ucnyckaHue cBeta
aroMami. [IporcxoxieHre JIMHENYAThIX CIIEKTPOB.

Jlabopamopuwie pabomoi:

Jlaboparopuas padota Ned «3ydeHue BICHUS dJEKTPOMATHUTHON MHITYKITAN




Konmponvnsie padonoi:
KonTponbHas pabota Ne 4 « D1eKTpOMarHuTHOE MOJIEY.

Crtpoenne aTtoma u aTOMHOrO0 siipa. Mcnosib30BaHnue 3Heprum atoMHbIX sjaep (15 yacos)
PannoakruBHOCTE. OnbiT Pesepdopna. Moaenn atomoB Tomcona u Pesepdopna. PagnoakTuBHBIC MpeBpalieHUuss aTOMHBIX SIED.
DKCIepUMEHTAIBHBIC METOABl MCCIeoBaHUS dacTull. OTKpPBITHE MPOTOHA W HEeWTpoHa. COCTaB aTOMHOTO sapa. SImepHbIe CHITHL.
Oueprusa ces3u sapa. Hedexr mace. Jenenue siaep ypana. Llennas peakuus. Snepubiit peaktop. [IpeoOpasoBanue BHyTpeHHEH
SHEPTrUU AaTOMHBIX SIEP B JJICKTPUUYSCKYIO DJHEPIrHIO. ATOMHAs JSHEpPreTuka. buoiormdeckoe IeHCTBUE pajWalud. 3aKoH
pPagnoaKTUBHOIO pacnazaa. TepMosiepHas peaKIusi.
Jlabopamopnvie pabomul:
Jlaboparopnas padota Ne 5 «/3yueHue TPeKOB 3apsKEHHBIX YACTHI] 110 TOTOBBIM (hoTOrpadusimy.
Koumponwvhsie pabomui:
Kontponbnas padora Ne 5 « CTpoeHne aToMa ¥ aTOMHOTO SI7Ipay.

Crpoenue u 3Bosonusi Beesiennoii (5 yaca)

CocraB, crpoenue u mpoucxoxaenue ConHeuyHou cuctembl. bonbime mmanetsl ConmHewuHoW cuctembl. Manble Tena ConHeuHoU
cucteMbl. CTpoeHue, n3iiydeHus v 3Bosonus ConHia v 38e34. CTpoeHUE U HBOJIIOLUS BCEJIEHHOM.

IToBTOpenue (7 yac)

HOBTOpeHI/Ie MCXAaHUYCCKHUX, SJICKTPOMAIrHUTHBIX, OIITUYCCKUX, KBAHTOBBIX SIBIICHHUH. HOBTOpeHI/Ie MarcpuraoB 7 1 8 KJ1accoB.

Pe3eps (3 yaca)

TemaTnueckoe IJIAHUPOBAHHUE

Ne Tema KoJj-Bo yacos Hepeas DopmMa KOHTPOJIsI
1 3aKOHbI B3aUMOAECUCTBUSI U ABUYKEHHUS T 38 1-13 K/p Ne 1,2
2 MexaHu4decKue KoJieOaHus M BOJTHBI, 3BYK 12 14-17 K/pNe 3
3 DIEeKTPOMarHUTHOE I0JIe 22 18-24 K/p Ne 4
4 CrtpoeHue aToMa U aTOMHOTO sizipa. Mcnonb3oBaHue
SHEPryUU aTOMHBIX SJIEP 15 25-29 K/p Ne 5




5 Ctpoenue u 3BotonMs BeelnenHoit 5 30-31
6 [ToBTOpEHME 7 32-33
7 Pesepn 3 34
UTOI'O 102
9 kJi1acc
Koa-Bo
HanmenoBaHme pa3jesia U TeMbl 4acoB
3aKoHBI B3aUMOJICHCTBUS U IBHKEeHMS Tel (34 Jaca) 34
BBoaHBINM MHCTpYKTaX 10 OXpaHe Tpyaa. MaTtepuanbHas Touka. CucTemMa oTyeTa. 1
[Tepememenue. Onpenenenrue KOOPAUHATHI ABUKYIIETOCS Tella. 1
[lepemenienue npu NpAMOIMHEHHOM PAaBHOYCKOPEHHOM JABUKEHUU. 1
Pemenue 3anay no teme «I'paduyeckoe mpencTaBICHUE JBUKCHUS. 1
PaBHOyCKOpeHHOE IBMKEHHUE. Y CKOPEHHE. 1
CKOpOCTh IPSIMOJTMHEWHOTO PABHOYCKOPEHHOTO JIBIKEHUS. [ paduik cCKopocTH. 1
[Iepemenienne npu paBHOYCKOPEHHOM JIBU>KEHUH. 1
Pewenue 3anau no reme «PaBHOYCKOpEHHOE IBUKEHUEY. 1
Jlaboparopnas pabota Ne 1 «ccnenoBanue paBHOYCKOPEHHOTO JIBHXKEHUS O€3 1
HayaJbHOU CKOPOCTH
OTHOCUTENBHOCTD JIBUIKCHHUSI. 1
WNuepuunanehblie cucremsl oTuera. [lepbiil 3akon HeroToHa. 1
o 1
Pewenue 3anau no reme «llepBbiit 3akoH HeroToHa»
1

Bropoii 3akoH HeroToHa.




Pemenne 3anau no reme «Bropoii 3akoH HeroToHa».

Tperuit 3akoH HproToHA.

Pemenue 3amau Ha 3akonbsl HeroToHA.

KonTponbnas padora Nel mo teme «IIpsiMorHEeHOE paBHOYCKOPEHHOE
nBIoKeHne. 3akoHsl HeroTOHAaY.

CB00OIHOE MaJIeHNUE.

Y ckopenuecBoboiHOTO NajieHusa. HeBecoMocTs.

Jlaboparopuas padota Ne 2 «/3meperne ycKopeHus: CBOOOTHOTO TaICHUSDY

3aKkoH BC@MI/IpHOI‘O TATOTCHUA.

yCKOpeHI/Ie CBOGOI[HOI‘O naacHus Ha 3emie u APYyrux HEeOECHBIX TEJIax.

Cuna ynpyroctu

Cuna TpeHus

HpﬂMOJ’IHHCﬁHO@ n KpHBOHHHeﬁHOG JABHXXCHUC.

IIBI/I)KGHI/IG T€JIa I10 OKPYKHOCTH C IIOCTOSIHHOH 10 MOAYJIK CKOPOCTBIO.

HckyccTBEeHHBIE CIIYTHUKH 3€MJIH.

Nmnynbe Tena. 3aKOH COXpaHEHUs UMITYJIbCa Tela.

PeaxtuBHOe nBuxkenne. PakeTol

Pabora cuiiet

HOTGHHI/IaJII)Hafl N KMHCTHYCCKAasd SHEPIru-d

3aKOH COXpaHEHUsI SHEPTUU.

Pemenue 3amay Ha 3aKOH COXpaHCHHA OHCPIUu.




KonTponbHas padota No2 1mo Teme «3aKOHBI COXPaHSHUS.

Mexannuyeckue Koyie0aHus 1 BOTHBIL. 3BYK (15 1) 15
KonebarenpHoe nemkenne. CBoOOOAHBIC KOJICOaHUS. 1
Benuunnbl, XxapakTepu3yrole KonedareabHOe TBUKECHHE. 1
Jlaboparopuas padota Ne 3 «VccrneqoBanne 3aBUCHMOCTH IIEPUOJIa U YaCTOTHI 1
cBOOOIHBIX KOJIeOaHUN HUTSIHOTO MasiTHUKA OT €r0 JUIMHBD)
I"apmonmnueckue KoneOaHusl. 1
3aryxatonme kKoyiebanus. BeiHy)1eHHbIe KOJIeOaHusI. 1
Pe3onanc. 1
Pacnipoctpanenue konebanuii B cpene. BoaHbl. 1
Jlimaa BostHBL. CKOPOCTH PacpOCTPaHSHUS BOJH. 1
Pemenue 3amau. I
HcTounuku 3Byka. 3ByKOBbIE KOJI€OaHUSI. 1
Bricota, TeMOp ¥ TPOMKOCTH 3BYKa. 1
Pacnipoctpanenue 3Byka. 3ByKOBBIE BOJIHBI. 1
OTtpaxxeHue 3ByKa. 3ByKOBOU pE30HAHC. I
Pemenue 3anay no Teme «MexaHudeckue KoueOaHus U BOTHbBD) 1
KonTponbnas padota Ne3 mo teme «MexaHndeckue KojeOaHus U BOJIHBD) 1
22

DnexkTpoMarHuTHoe nosjie (22 u)

Mar»uTtHoe 1oJie.

HanpaBneHHe TOKa U HAIIPpaBJICHUC JIMHHUI €ro MarHUTHOTO IT0JIS.




OO6napyKeHrue MarHuTHOTO TOJIS 110 €T0 JIEHCTBUIO Ha SJEKTPUUECKUA TOK.
[IpaBuiio JieBOH pyKH.

MarauTHas HUHAYKIUSL.

MarduTtHbsIA HOTOK.

SIBnenue 3J'IeKTp0MaFHPITHOfI HHAYKOHUU

Jlaboparopnas padota Ne 4 «3yueHue sBICHUS SJCKTPOMArHUTHON UHIYKITUN

Hamnpasnenne nnayknmonHoro toka. [Ipasmiio Jlenna.

SIBnenne caMOMHAYKIMHU

[Tonydenue u nepegaya NEPEeMEHHOT0 IEKTPHUUECKOTO ToKa. Tpanchopmarop.

9J'IeKTp0MaFHI/ITHO€ I10JIC.

QHCKTpOMaFHI/ITHI)Ie BOJIHBI.

Koneb6arenbusiii kKoHTYp. [lomydeHnne 31eKTpOMarHuTHBIX KOJIeOaHUH.

HpI/IHI_[I/IHLI PaaruoCBA3U U TCIICBUACHHA.

WuTtepdepennus creta. Judpaxius cera

DneKTpOMarHuTHas pUpo/ia CBETA.

[Ipenomnenue cBera. @PU3NYECKUN CMBICI NTOKA3ATENS MPEITOMIICHHUS.

Hucnepcus cera. L{Bera Ten. Cniekrporpad.

Tunsl cnexkTpoB. CrieKTpaibHBIN aHATU3.

Jlaboparopuas padota Ne S«Habimro1eHre CIUTOMIHOTO ¥ IMHEHYATOr0 CIIEKTPOBY

Pemenne 3aaa4 I10 TEMC ((3JICKTpOMaFHI/ITHOG IIOJIE».

KonTponbnas pabota Ne4 mo Teme «3JI€KTPOMarHUTHOE TOJIE)




Crtpoenue aToMa u aToMHOro sizipa (18 )

18

PannoaktuBHOCTh. MOJEIM aTOMOB

[Tornomenue u ucnyckanue cBeta aromamu. [Ipoucxoxaenne mHeHuaTbIX
CIIEKTPOB.

PanuoakTuBHEIC IpEBpallCHHA ATOMHBIX SAACP 3akoH paaruoOaKTHUBHOI'O paciiaza.

DKclepUMEeHTaIbHbIE METO/IbI HCCIIEA0BAHUS YaCTHULL. 1
. 1

OTKpbITHE TPOTOHA U HEUTPOHA.

CocrtaB aToMHOTrO s11pa. S1epHbIE CUIIBI. 1

Oneprus cBsa3u. Jledekr macc. 1

Pemenue 3anau no reme «Heprus cBsasu. edekt macey. 1
1

Henenue sanep ypana. Llennas peakuus.

SnepHsliii peaktop. [Ipeo6pazoBaHye BHyTpEeHHEH 3HEPTUM aTOMHBIX sI/IEp B 1

ANEKTPUUYECKYIO SHEPTHUIO.

ATOMHast SHEpPreTHKa. I

buonoruueckoe neiictBue paauanuy. 3aKOH pagloaKTUBHOIO pacraja. 1
1

TepmosinepHas peaxiiusi.

Jlaboparopnas padota Ne 6 «/I3MepeHne ecCTeCTBEHHOTO palualliOHHOro (oHA
JO3UMETPOM)

Jlaboparopnas pabota Ne 7 «3yuenue neneHus siapa ypana mno gororpadpusm
TOTOBBIX TPEKOBY

Jlaboparopnas pabota Ne 8 «OreHka neproa noiypacrnaga HaxoJsAIIuXcs B
BO3JIyX€ MPOAYKTOB pacliaja ra3a pajoHa.»

Jlaboparopnas padota Ne 9. M3yueHne TpeKoB 3apsKEHHBIX YaCTHUIL 10 TOTOBBIM
dororpadusm.

KonTponbnas padota N5 nmo teme «CTpoeHue aToMa U aTOMHOTO SIpay»




Crpoenue u 3Bodtorus Beenennoit (5 1)

CocraB, cTpoeHue u npoucxoxjeHue CoHEeUHON CUCTEMBI.

bonpmme ninaneTsl COJIHEYHOHN CHCTEMEL.

Maunsie Tena ConTHEUHON CUCTEMEL.

Crpoenue, usityuenus u 3Boatonus CoaHLa U 3BE3].

Crpoenue u 3Bosonus Beenennoit.

HroroBoe moBTOpeHue u pesepBHoe Bpems (8 u)

HOBTOpeHI/Ie TEMBI «3aKOHBI ABUOKCHUA U BSaHMOHeﬁCTBHH TCID»

HOBTOpeHI/Ie TEMBI «3aKOHBI JABMOKCHUSA U B3aHMOI[€fICTBHH TEID»

HOBTOpeHI/Ie TeMBI «MexaHnuecKkre KojieOaHus U BOJIHBL. 3By1(

HOBTOpeHI/Ie TEMBI ((:‘)J'IeKTpOMaFHI/ITHOG IIO0JIC»

[ToBTOpenue TeMbl «CTpoeHrEe aTOMa U aTOMHOTO sijipa. Vcronb3oBaHue sHEPruu
aTOMHBIX SIZICpP»

[ToBTopenue Temsl «CTpoeHue U 3BOJIONHS BeeneHHoi»

HroroBoe TecTupoBaHue 3a Kypc ¢uszuku 9 xiacca

O06o00mueHne U cucTeMaTr3aus 3HaHUK 3a Kypc Gpu3uKH 7-9 Ki1accos.




