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I. IlosicHUTENLHAA 3ANMUCKA.

Pabouast nporpamma no (¢u3MKe OpUEHTUPOBAHA HA ydalluxcs 9 KIaccoB H
peanu3yeTcsi Ha OCHOBE CJIEAYIOIIUX JOKYMEHTOB:

o @enepanbHbIN rOCyJapCTBEHHBIN oOpa3oBaTebHBIN CTaHIApT
OCHOBHOTro o0mero oOpa3zoBanus (yrBepxkacH I[Ipukazom MuHucTepcTBa
oOpazoBanusi u Hayku Poccuiickoit @eneparmuu «OO0 yTBEpKIECHUU H
BBEJICHUU B JIeiCTBHE (hefepabHOr0 TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa OCHOBHOTO 001Iero oopazoanus» ot «17» mexadbps 2010 r. Neo
1897);

o @usuka. 7—9 knaccel: paboune mporpammel / coct. E. H. Tuxonosa. — 5-¢e
u3., nepepad. — M.: [Ipoda, 2015.

e basucHbIil yueOHBIN MIaH 00Ie00pa30BaTEIbHBIX YUPEKACHUN BbpsHCKON
obsiact Ha 2020-2021 y4eOHbIM ro;

e VYyeouslii uian MbOY VYBenbsckas OOLLL.

[Iporpamma coctaBieHa Ha OcCHOBE {DYHIaMEHTAIBHOIO SApa COIAEPIKAHMS
oOmrero o6pazoBanus u TpeboBanuii kK pe3ynbrataM o0yueHus1, IPEICTaBICHHBIX B
CranaapTe OCHOBHOTO 00111er0 00pa30BaHMUsL.

[Iporpamma omnpenensieT coAep:kaHWe W CTPYKTYpy Y4eOHOro marepuasna,
MOCIIEAOBATEIBHOCT €r0 HM3yueHHus, MyTH (OPMUPOBAHMUS CHUCTEMBbl 3HAHHA,
YMEHUH U CMOCOOOB MESITENbHOCTH, Pa3BUTHS, BOCHUTAHUS W COLMATN3ALUU
yuamuxcs. [lporpamma MOXET UCHOJIB30BaThCs B 00II€00pa30BaTEIbHBIX
YUpEXKACHUSIX pa3HOro Mpodus.

[Iporpamma BKJIIOYAET TMOSCHUTENBHYIO 3alUCKy, pe3yJbTaTbl OCBOCHHUS
y4eOHOTro MpeaMeTa, B KOTOPbIX MPOMHUCaHbl TPEOOBAHHUS K JIMYHOCTHBIM U
METarpeAMETHBIM pe3yiibTaTaM OOyYeHHs; COJIepkKaHUE Kypca C IepeyHeM
pa3e’oB C YKAa3aHMEM YHCJIA YacoB, OTBOAMMBIX HAa HUX HW3Y4YEHUE, U
TpeOOBaHUSIMU K MPEAMETHBIM  pe3yjpTaTaM  OOyuY€HHUs; TEeMaTH4YeCcKOoe
IUTAHUPOBAHME C OTpEACIEHUEM yUueOHBIX YacOB; PEKOMEHIAIMH M0 MaTepuaIbHO
— TEXHHYECKOMY 00€CTIeUeHUI0 Y4eOHOT0 MmpoIiecca.

HIkonpHBINA Kype (UMK — CHCTEMOOOPA3YIOLIN ISl €CTECTBEHHO-HAYYHBIX
IPEIMETOB, MOCKOJbKY (PU3NYECKUE 3aKOHBI, JieXKalllie B OCHOBE MHUPO3JAHUA,
SBIIAIOTCSI OCHOBOM COZEpXaHUS KypcOB XUMHH, OHOJOTHH, reorpapuu H
actpoHoMuu. Du3MKa BOOPYKAET HIKOJIHBHUKOB HAyYHBIM METOJIOM IO3HAHUS,
MO3BOJISIONIMM MOJIy4YaTh OOBEKTUBHBIEC 3HAHUS 00 OKPY>KAIOILIEM MUpE.

B 7 u 8 kiaccax mpoOMCXOIUT 3HAKOMCTBO C (DU3MYECKUMH SIBICHUSIMHU,
METO/IOM HAy4YHOI'O MO3HaHUs, (OPMUPOBAHUE OCHOBHBIX (DU3UUYECKUX MOHATUMH,
npuoOpeTeHue YMEHMM  u3MepsATh  (U3UYECKHME  BEIUYMHBI, IPOBOJUTH
7a00paTOpHBIN SKCHEPUMEHT MO 3aJaHHOM cxeme. B 9 kiacce HaumHaercs
U3y4YE€HHE OCHOBHBIX (DM3MYECKUX 3aKOHOB, J1a0OpaTOpHBIE PabOTBHl CTAHOBSATCSA
Oonee  CIOXHBIMH,  IIKOJIBHMKM  yd4aTrci  IUIAHUPOBATh  HKCIEPUMEHT
CaMOCTOSITEIIBHO.

L]enu n3yuenusi GU3NKU B OCHOBHOM HIKOJIE CIIEAYIOIIHUE:
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® YCBOCHHME YYalIMMHCS CMBICIa OCHOBHBIX MOHSATHH W 3aKOHOB (DH3HKH,
B3aMMOCBS3U MEKy HUMU;

e (opmupoBaHME  CHUCTEMbl  HAy4yHbIX 3HaHMUH O  TpUpOJE, €€
(byHIaMEHTaNIbHBIX 3aKOHAX JJIS MOCTPOCHUSI MPEACTABICHUS O PU3NUECKON
KapTHHE MUPA;

e cucTeMaTu3alus 3HAaHUK 0 MHOr0o00pa3uu 0OBEKTOB U SIBJICHUN MPUPOIDI, O
3aKOHOMEPHOCTSIX MPOLECCOB M O 3aKOHaX (U3MKU JJIs OCO3HAHMS
BO3MOXXHOCTH  Pa3yMHOIO  HCIOJb30BAaHUS  JOCTHKEHMH HAayKd B
JaJbHENUIIEM pa3BUTUH LMBUIN3ALIUY;

e (opmupoBaHuEe YOEXKJIEHHOCTH B IO3HABAEMOCTH OKPYXKAIOLIEr0 MHpa U
JIOCTOBEPHOCTH HAYYHBIX METOJIOB €T0 U3yUCHUS;

® OpraHu3anys 3KOJOTHYECKOTO MBIIUICHUS W LEHHOCTHOTO OTHOIICHUS K
IPUPO/IE;

® pa3BUTHE TIO3HABATENIbHBIX HMHTEPECOB U TBOPYECKUX CHOCOOHOCTEM
yydalxcs, a TakKe MHTEpeca K PacIIMpeHHIO U YIIyOJleHHI0 (U3HYECKUX
3HaHUU U BBIOOpA GUBUKH KaK TPOPUIBLHOTO MpeaMeTa.

JloctrxeHue Lesei 00ecreuynBaeTcsl peleHHEM CIENYIOIIMNX 3a0ay:

® 3HAKOMCTBO Y4YalllUXCS C METOJAOM HAayyHOI'O IIO3HAHUS U METOAaMHU
UCCIIEIOBaHMSI OOBEKTOB U SIBICHUM MIPUPOIBI;

e npuoOpeTeHHe YyYyallMMHCS 3HAHUW O MEXAHWYECKUX, TEIUIOBBIX,
JJIEGKTPOMArHUTHBIX M KBAHTOBBIX SBICHUSX, (PU3NYECKUX BEJIUYMHAX,
XapaKTEepU3YyIOIIUX OSTH SBJICHUS; (POPMHpPOBAHHE Yy YYAIIUXCH YMEHHU
HaO0JI0aTh MPUPOAHBIE SIBJICHUS U BBIIOJHATH OIBITHI, Ja0OpaTOpPHBIE
paboOTBl M  OKCIEPUMEHTAJbHBbIE MCCIEAOBAHUSA C  HCIOJb30BAaHUEM
U3MEPUTENbHBIX MPUOOPOB, IIHPOKO MPUMEHSIEMBIX B MPAKTUYECKOU
KU3HU;

® OBJAJCHHE YyYAUIUMHCS TaKUMH OOIIEHAYYHBIMU TMOHITHSIMH, Kak
OPUPOJTHOE SBJIEHUE, SMIIMPUYECKH YCTAHOBIEHHBIA (akT, mnpodiema,
TUMOTE3a, TEOPETUYECKUH  BBIBOJ, pPE3yJbTaT  SKCIEPUMEHTAIBHOM
POBEPKHU;

® [IOHMMaHHUE Yy4YallUMHCS OTJIMYUI Hay4HbIX AAHHBIX OT HE IMPOBEPEHHOU
uHpoOpMalMy, LEHHOCTH HAayKd JUIsl  yJOBJETBOPEHHUS  OBITOBBIX,
IPOM3BOJICTBEHHBIX U KYJIbTYPHBIX IOTPEOHOCTEN YETOBEKA.

JlaHHBIN KypC SIBJISIETCS OJHUM M3 3BEHBEB B (DOPMHUPOBAHUHU €CTECTBEHHO-
HAYYHBIX 3HAHUH y4alluxcs HapsAdy ¢ XUMHeH, Onosorueit, reorpadueit. [punmmmn
NOCTPOCHUSI Kypca— OOBEIUHEHHE HU3y4aeMblX (AKTOB BOKpPYr OOMIMX
buznyeckux uaen. ITo MO3BOJIWIO PACCMAaTPUBATh OTACIbHBIC SIBICHUS U 3aKOHBI,
KaK dYacTHbIE clydanm Oosee oOIuMX TOJOKEHHH HayKH, 4YTO CIOCOOCTBYET
NOHMMAHUIO MaTepHaia, Pa3BUTHUIO JIOTUYECKOTO MBIIIJICHHUS, a HE IMPOCTOMY
3ay4UBaHUIO (PAKTOB.

OcCHOBHBIE cOfiepKaTeNIbHbIE TUHUH MPEAMETa COOTBETCTBYIOT YUEOHUKY:

[Tépeimkun A.B. ®usuka. 9xin.: / A.B. II€peimikun. — 6-¢ u3a., crepeorurn. — M.:
Hpoda, 2020.



Jlannast pabodas mporpaMmma paccuntaHa Ha 68 yueOHbIX yaca (M3 pacuera

2 4Yaca B HEJENIO), KOJIMYECTBO YacOB B Toj yKa3zaHO W3 pacuera 34 yd4eOHBIX
Helenb. B ToM uucie /i npoBeieHrs KOHTPOJIBHBIX paboT 4 yaca, 1a00paToOpHBIX
paboT 9 yueOHBIX YacoB.

II. IlnanupyemMblie pe3yJbTATbI OCBOEHHSI Y4e€0OHOI0 MpeaMeTa.

JlutHocCmHbIMU pe3ysabmamamu o0ydeHus (U3MKe B OCHOBHOW IIKOJIE

SABJIAIOTCS .

c(hOPMHUPOBAHHOCTh TO3HABATENIbHBIX HMHTEPECOB HAa OCHOBE pPa3BUTHS
WHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN yUalluxcs;

yOEXKJIEHHOCTh B BO3MOXKHOCTH IO3HAHMUSI TPUPOJBI, B HEOOXOJUMOCTH
pPa3yMHOrO0 MCIIOJIb30BAaHUS JOCTMIKEHUM HAYKM W TEXHOJOTHH JJIs
TaTbHEHIIETO Pa3BUTHUS YEJIOBEYECKOTO OOIIeCTBa, yBaKEHUE K TBOPIIAM
HAyKW ¥ TEXHUKH, OTHOIIEHUE K (PU3HUKE KAK AJIEMEHTY OOIIeUeIOBEYECKON
KYJbTYPBIL;

CaMOCTOSITENIbHOCTh B TMPUOOPETEHWH HOBBIX 3HAHUW M TMPAKTUUYECKUX
YMEHUM;

TOTOBHOCTH K BBIOOPY JKM3HEHHOTO MYTH B COOTBETCTBUU C COOCTBEHHBIMU
MHTEPECAMU U BO3MOXKHOCTSIMH;

MOTHBAaIUg 00pa30BATEIbHON JEATEIHHOCTH IIKOJHPHUKOB HA OCHOBE
JIMYHOCTHO-OPUEHTUPOBAHHOTO MOJIXO0/A;

(dbopMHUpOBaHNE IIEHHOCTHBIX OTHOUIEHUH APYT K APYry, YUYUTEII0, aBTOPaAM
OTKPBITUN U U300pETeHU, pe3ybTaTaM O0y4eHHUS.

MemanpedmemHbimu pe3ysbmamamu o0ydeHus: pu3uKe B OCHOBHOM IIIKOJIE
SIBJISTFOTCSI:

OBJIAJICHUE HABBIKAMU CAMOCTOSITEJILHOTO MPHOOPETEHUS HOBBIX 3HAHWA,
OpraHM3alui y4yeOHOU JesATEeNbHOCTU, NMOCTAHOBKHU IIEJIeH, MJIaHUPOBAHMS,
CAMOKOHTPOJISI W OLICHKH PE3YJbTaTOB CBOEH JESITEIbHOCTH, YMEHUSIMHU
MPEIBUIETh BO3MOXKHBIE PE3YJIbTAThl CBOMX JCHUCTBUI;

MOHUMAHHUE PaA3IMUUA MEXKIYy MCXOAHBIMU (paKTaMU M THUIOTE3aMH JJIsl MX
OOBSCHEHHS, TCOPETUYECKUMH MOJCISIMA ¢ PEATbHBIMU OOBEKTaMHU,
OBJIAJICHUE YHUBEPCAIbHBIMU YUEOHBIMU JACHCTBUSIMU HA MPUMEPAX TUIOTE3
JUIsl OOBSICHEHUST W3BECTHBIX (DAKTOB U HKCIEPUMEHTAILHON TPOBEPKU
BBIJIBUTAEMBIX THIOTE3, Pa3pabOTKU TEOPETHUYECKHX MOJEICH MpOIecCoB
WJIM SIBJICHUM;

dbopMupoBaHHE YMEHUN BOCIPUHHMATh, INepepadaThiBaTh W MPEAbSIBIATH
uHpopMalio B CIOBECHOW, o0Opa3HOHM, cuUMBOJIMYECKOH (dopMmax,
aHaJIM3MpOBaTh M  MepepadaTbiBaTh MOJYy4YeHHYHO HH(pOpMaluo B
COOTBETCTBMM C IIOCTaBJICHHBIMH  3ajJa4yaMH, BBIJACIATh OCHOBHOE



colepKaHUE TMPOYUTAHHOTO TEKCTa, HAXOJUTh B HEM OTBETHl Ha
MOCTaBJICHHBIC BOITPOCHI M M3J1araTh ero;

® MPUOOPETEHHE OIbITa CaMOCTOSATEIBLHOTO IIOMCKA, aHaju3a Hu OoTOopa
uH(OpPMAIIM C UCIOJIB30BAHUEM Pa3IUYHBIX HCTOYHUKOB M HOBBIX
UH(OPMAITMOHHBIX TEXHOJIOTHH IS PEIICHHS TIO3HABATEIbHBIX 33/1a4;

® pa3BUTHE MOHOJIOTMYECKOW M TUAJIOTUYECKON Peur, yMEHUS BEIPAXKAaTh CBOU
MBICJIM U CIIOCOOHOCTH BBICITYIINBATh COOCCENHHMKA, TTOHUMATh €r0 TOYKY
3peHus, IPU3HABATh MPABO JPYTOro YeJIOBEKa Ha MHOE MHEHUE;

® OCBOCHHE MPUEMOB JCHCTBHUI B HECTAHIAPTHBIX CUTYAIHsIX, OBJIAJICHHUE
IBPUCTUYCCKUMHU METOAaMH PeIIeHUs Mpo0IeM;

e (opMHpOBaHHWE YMEHHH pabOTaTh B TPYIIE C BBIMOTHCHUEM Pa3IMYHBIX
COIMAIBHBIX POJIEH, WPENCTABIATh ¥ OTCTaWBaTh CBOW B3TIAIBI U
yOEXKIeHUS, BECTH TUCKYCCHUIO.

Obwumu npedmemHbiMU pe3yabmamamu OOYyYeHUs] 10 JTaHHOMY KypcCy
SIBIISTFOTCSL:

® YMEHHE TMOJIb30BaThCsl METOJaMU HAYYHOI'O WCCJIEJOBaHUSl SIBJICHUU
OPUPOABL:  MPOBOAUTH  HAONIONEHWS, IUTAHUPOBATb W BBIMOJHSATH
DKCIIEPUMEHTHI, 00palaThiBaTh pPE3yJbTaThl HM3MEPEHUH, MPEACTaBIATh
pe3ynbTaThl M3MEPEHUH C TMOMOIIbI0 Tabaul, rpadukoB U QopMmy,
00HAapyKUBaTh 3aBUCIMOCTH MEKY PU3NYECKUMU BEIMUYUHAMU, OOBSICHATh
pe3yibTaThl W JeNaTh BBIBOJABI, OLIEHUBATh TPAHUIBI TOIPEIIHOCTEH
pe3ynbTaTOB U3MEPEHUM;

® pa3BUTUE TEOPETUYECKOrO MBIIUICHUS HAa OCHOBE (hOPMHUPOBAHUSA YMEHUU
yCTaHaBIMBATh (DaKThl, pa3INuaTh MPUYUHBI U CIEICTBUSI, HUCIIOIH30BATh
bu3ndecKue MOJIEH, BEIABUTATh TUTIOTE3bI, OTHICKHBATH M (DOPMYyIUPOBATH
JI0Ka3aTebCTBA BBIABUHYTHIX TUIIOTE3.

YacmHbimMUu npedmMemHbiMU pe3yabmamamu Wu3ydeHus Kypca (uzuka 9
KJiacca SIBJISTFOTCS:
3axonvl 83auMO0eiUcCmEuUs U OBUNCCHUS MEl.

® TIOHMMaHHUE W CIIOCOOHOCTh OMHUCHIBATH M OOBICHATH (DU3UUECKUE SBIICHUS:
MOCTYIIaTeIbHOE JIBM)KCHHE, CMEHa JHS M HOYM Ha 3emiie, CBOOOJHOE
NajJICHUE TEJI, HEBECOMOCTh, JIBF)KCHHE IO OKPYXKHOCTH C ITOCTOSHHOM I10
MOJIYJTFO CKOPOCTBIO;

® 3HAHWEC U CIIOCOOHOCTH JaBaTh OIPEACICHUSI/ONMCAaHUS (PU3HUCCKHUX
MIOHATHUH: OTHOCUTEIBLHOCTD JBIDKEHUS, TEOICHTPUYECKAS U
TeIMONIEHTPUYECKAs CHUCTEMBbl MHUpa; [mepBas KOCMHUYECKas CKOPOCTH],
peaKkTUBHOE MABWXKEHUE; (U3MUECKUX MOJCNICH: MarepuaibHas TOYKa,
cucTeMa OTCYeTa; (U3UYECKUX BEIMYHMH: TIEPEMEIICHHE, CKOPOCTh
PaBHOMEPHOTO TPSIMOJIMHEWHOTO JBIDKCHUS, MTHOBEHHAs CKOPOCTh U
YCKOPEHHUE TIPH PABHOYCKOPEHHOM IPSMOJIMHEHHOM JIBM)KCHHH, CKOPOCTh U



LEHTPOCTPEMHUTEIIBHOE YCKOPEHHUE MPU PABHOMEPHOM JBHXKEHUH TEJa IO
OKPYXHOCTH, UMITYJIbC;

MOHUMAHHE CMBICIAa OCHOBHBIX (PU3MYECKUX 3aKOHOB: 3akoHbl HbIOTOHA,
3aKOH BCEMHUPHOI'O TATOTEHUS, 3aKOH COXPAHEHUS WMITYJIbCa, 3aKOH
COXPaHEHMS SHEPTUU U YMEHUE IPUMEHSITh UX Ha IPAKTHKE;

YMEHUE MPUBOJUTH NIPUMEPBI TEXHUUECKUX YCTPOMUCTB KUBBIX OPraHU3MOB,
B OCHOBE IEPEMEIICHUSI KOTOPBIX JICKUT MPUHIUI PEAKTUBHOTO JBHKECHUS;
3HaHWE U YMEHUE OOBICHITH YCTPOUCTBO U JIEHCTBHE KOCMHYECKUX PAKET-
HOCHUTEJICH;

YMEHME  U3MEPATh. MTHOBEHHYIO CKOPOCTb W YCKOpEHUE IIpHU
PaBHOYCKOPEHHOM TMPSIMOJIMHEMHOM JIBUKEHUM, LIEHTPOCTPEMUTEIHLHOE
YCKOpPEHHE MPU pAaBHOMEPHOM JBHKEHUU MO OKPY>KHOCTH;

YMEHHUE HCIIOJb30BaTh MOJIYYEHHbIE 3HAHUS B IMOBCEAHEBHOW >KU3HM (OBIT,
HKOJIOTHSI, OXpaHa OKPYKarolEen Cpeibl).

MexaHuveckue kKo/1e6aHusl U 80/1Hbl. 38YK.
IIOHMMaHHE U CIIOCOOHOCTh OMMCHIBATh U OOBSICHATH (PU3MUECKHE SBIICHUS:
KoJie0aHusI MAaTeMaTUYECKOTO U MPYKUHHOTO MasTHUKOB, pE30HAHC (B TOM
YHUCJI€ 3BYKOBOI), MEXaHUYECKUE BOJIHBI, IJIMHA BOJIHBI, OTPAKEHHUE 3BYKA,
9XO0;
3HaHWE M CIIOCOOHOCTh J1aBaTh OIpeAeNeHUs (PUIUUECKUX TMOHATHH:
cBOOOAHBIE KOJeOaHus, KojeOaTeiabHas CUCTEMA, MAsTHUK, 3aTyXarollue
KoneOaHusi, BBIHY)KJCHHbIE  KOJI€OaHMs, 3BYK M  YCIOBUSA €O
pacnpocTpaHeHus; (PU3NYECKUX BEIMUYMH: aMIUIMTYJa, MEPUOJ U 4YacToTa
KoseOaHui, COOCTBEHHAas YacToTa KOJIeOATEIbHOM CHUCTEMBI, BBICOTA,
[TeMOp], TPOMKOCTb 3BYKa, CKOPOCTb 3BYyKa; (U3NYECKUX MOJEIIEH:
[rapMOHMYECKHE KOJeOaHus |, MaTeMaTUYECKUI MAsITHUK;
BJIAJICHUE DKCIIEPUMEHTAJIbHBIMUA METOJAMM HCCIEAOBAaHUS 3aBUCUMOCTHU
NEepUOA U YaCTOTHI KOJIeOaHUI MasiTHUKA OT JAJTMHBI €r0 HUTH.

J/1eKmpoMazHUMHoe no.ie.

MOHUMAaHUEe U CHOCOOHOCTh OMUCHIBAaTh U  OOBACHATH (pU3HUECcKue
SBJICHUS/TIPOLIECCHI:  DJIEKTPOMArHUTHAsE ~ MHAYKUUSA,  CaMOMHIYKIUS,
IpeOMJICHUE CBETa, JUCIEPCUsl CBETA, MOTJIOIIEHUE M HUCIyCKAaHUE CBETA
aTOMaMHd, BO3HHUKHOBEHHE JIMHEHYaThIX CHEKTPOB HUCHOYCKaHHUS U
MOTJIOLICHHUS,

3HaHWE€ M CHOCOOHOCTh [1aBaTh OIpPENETCHUs/ONMMCaHusl (PU3NIECKUX
MNOHSATHI: MarHUTHOE I0JIe, JIMHUM MarHUTHOW WHAYKLWHU, OAHOPOJHOE U
HEOJHOPOAHOE MArHUTHOE II0JIe, MArHUTHBIM MOTOK, I€PEMEHHBIH
ANIEKTPUUYECKUI TOK, DJIEKTPOMArHUTHOE MOJIE, AJIEKTPOMArHUTHBIE BOJIHBI,
ANIEKTPOMArHUTHBIE KOJIEOAHUS, PaJHOCBsA3b, BUIAMMBIN CBET; (pU3HUECKUX
BEJIMYMH: MarHUTHAas MHAYKIUS, WHIYKTUBHOCTb, MEPUOJ, 4YacToTa U



aMIUIATyla JJIEKTPOMArHUTHBIX KOJeOaHuM, TOKa3aTeNu MPETOMIICHHUS
CBETA;

3HaHuEe (HOPMYIMPOBOK, TIOHUMAHUE CMBICIA MU YMEHHUE IPUMEHATH 3aKOH
IIPEJIOMJIEHUS CBETa U NpaBuilo JIeHIa, KBaHTOBBIX MTOCTYJIaTOB bopa;
3HAHME HA3HAYEHUs, YCTPOMCTBA M MPHUHLMIA JICUCTBUS TEXHUYECKUX
YCTPOWCTB: JJEKTPOMEXAaHUYECKUI VHyKIIMOHHBIN reHepaTop
NEPEMEHHOTO TOKa, TpaHchopMarop, KojeOaTelabHbIH KOHTYp, AETEKTOp,
CIIEKTPOCKOII, CIEKTporpad;

[TOHMMaHUE CyTH METOJIa CIIEKTPATIBHOTO aHAJIN3a U €r0 BO3MOXKHOCTEH |.

CmpoeHue amoma u amomHo20 s0pa.
MOHUMAaHUE U CIIOCOOHOCTh OMHUCKHIBATh M OOBSCHATHh (PU3NUECKUE SBIICHHUS:
PaIUOaKTUBHOCTh, HOHU3UPYIOIINE U3ITYUEHUS;
3HaHWE U CHOCOOHOCTh JlaBaTh ONpeleNeHUs/onucanus (HU3NIeCKuX
NOHATUI: paInOAKTUBHOCTD, ajb(a-, 0eTa- 1 raMMa-4acTHIIbl; (PU3NYECKUX
MOJEJNEN: MOJENIN CTPOEHHS aToMOB, npemiioxeHHble J[. Tomconom u 3.
Pesepdpopaom; mpoOTOHHO-HEUTPOHHAS] MOJENb AaTOMHOTO SApa, MOJAEIb
mpoliecca JIeNIeHUs sApa aToMa ypaHa; PU3NYECKUX BEJIMYWH: MOTJIONICHHAS
7032 W3IydeHUs, KOd(PPUIMEHT KadecTBa, HKBHBAJICHTHAS 033, MEPHUO]
MOJIypacmaja;
YMEHHE TMPUBOJUTH MPUMEPHI U OOBICHATh YCTPOWCTBO M MPHUHIIHUI
JIEUCTBUS TEXHUYECKUX YCTPOMCTB M YCTAHOBOK: CUETUMK ['erepa, kamepa
Bunbcona, mny3bIlpbKkOBas Kamepa, SIIEPHbIA PEaKTOp Ha MEIJICHHBIX
HEUTPOHAX;
YMEHHUE WU3MEPSTh: MOIIHOCTH J103bl PAIMOAKTUBHOTO M3TyY€HHUS OBITOBBIM
JIO3UMETPOM;
3HaHWE (POPMYIUPOBOK, IOHUMAHHUE CMBICIA U YMEHHE MPUMEHSATH: 3aKOH
COXpPaHEHMSI MAacCOBOTO 4YHCIIA, 3aKOH COXpPAaHEHUs 3apsiAa, 3aKOH
PaIMOAaKTUBHOIO pacnaja, MpaBujI0 CMEIICHNUS;
BJIQJICHUE DSKCIEPUMEHTAIbHBIMU METOJIAMH MCCJIENOBAaHUS B IMpoLEcce
W3YUYEHHUS 3aBUCUMOCTH MOUIHOCTH HM3JIy4YEHHs MPOAYKTOB pacnaaa pagoHa
OT BPEMEHU;
NOHUMAHHE CYTH 3KCIIEPUMEHTAIbHBIX METOJIOB UCCIICIOBAHUS YACTHLL;
YMEHHUE HCTOJb30BaTh MOJYYCHHBIC 3HAHWUSI B TTOBCEAHEBHOM XU3HH (OBIT,
HKOJIOTHS, OXpaHa OKpYyKarolleh cpeibl, TEXHUKa 0€30MacHOCTH U Ap.).

CmpoeHue u 38oaw0yust BceseHHOL.
MPEJCTAaBIICHHE O COCTaBe, CTPOCHUHU, MPOUCXOKIACHUU U BO3paACTE
CotHEYHOM CHCTEMBI,
yMEHUE MIPUMEHSTH (PU3UICCKUE 3aKOHBI ISl OOBSICHEHUS JBMKEHUS TIIIaHET
ConHe4HO! CUCTEMBI;



® 3HAaTh, YTO CYIIECTBEHHBIMU MapamMeTpaMu, OTIMYAIOIIUMHU 3BE3/bl OT
IJIAHET, SBISIOTCA MX MAcChl W HMCTOYHHMKUA DHEPIHH (TepMOsiIepHBIC
peakIuy B HeApax 3Be3/1 U paIMOAaKTUBHbBIE B HEJIpax IJIaHET);

e cpaBHMUBaTh (U3MUYECKHE U OpOUTAJbHBIC TapaMeTphl IUIAHET 3E€MHOMU
TPYIIbl ¢ COOTBETCTBYIOIIMMU MapaMeTpaMy MIAHET-TUTAHTOB U HaXOAUTh
B HUX OOIIee W Pa3InIHOE;

e 00bsacHATH cyTh 3¢ ¢ekra X. Jlomnepa; hopMynupoBaTb U OOBICHATH CYTh
3akoHa J. Xab0Jia, 3HaTh, YTO ATOT 3aKOH SIBWICS JKCIIEPUMEHTATbHBIM
MOJATBEPKACHUEM MOJICJIM HecTalMoHapHOW BcenmeHHoO#, oTKpbITO A. A.
OpuamaHoM.

III. Conep:xanue yueOHOT0 npeaMera.

3akoHbl 83aumodelicmaus u dgudiceHuss me (234)

Marepuanbnas Ttouka. Cucrema orcuera. Ilepememenue. CkopocThb
INPSAMOJMHEWHOTO PABHOMEPHOTO ABHWKEHMA. lIpsAMonmMHEHOE pPaBHOYCKOPEHHOE
JIBUKEHHE: MIHOBEHHAs CKOpPOCTb, YyCKOpeHHe, mnepemenieHue. [ 'paduku
3aBUCUMOCTH KHHEMAaTUYECKUX BEJIMYMH OT BPEMEHU IPU PABHOMEPHOM U
PAaBHOYCKOPEHHOM JBWXEHHH. OTHOCUTEIBHOCTh MEXAHMUYECKOIO JIBUXKCHMSL.
['eoneHTpHYECKas U reIUOLICHTpUYECKas cucTeMbl Mupa. MlHepunaneHas cucrema
orcueta. 3akoHbl Hplorona. CBoOonHoe mageHue. HeBecomocTb. 3akoH
BCEMHMPHOTO TATOTEeHHUsI. [MICKycCTBEHHBIE CITyTHUKM 3eMiln. |. IMmysbec. 3aKoH co-
XPpaHEHHs UMITYJIbCa. PEakTUBHOE IBUJKEHHE.

®POHTAJIbHBIE IAGOPATOPHBIE PABOTEI

1. WccnenoBanre paBHOYCKOPEHHOTO JIBIKCHUS 0€3 Ha4aaIbHOW CKOPOCTH.
2. H3mepeHue yCKOpeHHs CBOOOIHOTO MaCHHUS.

MexaHu4ecKue K0/1e6aHus1 U 80/1Hbl. 38YK (124)

Konebarenbnoe nemxenue. KomeGanus rpysza Ha npyxuHe. CBoOOIHBIE
koneOanusi. KonebartenpHast cuctema. MasTHUK. AMIUIMTYAA, MEPHOJ, 4acTOTa
koneOanuii. [['apmonmyeckue kozneOanusi|. [lpeBpamieHne sHepruu mpu
K0JIeOaTeIbHOM JBMKEHUH. 3aTyXaroliue KojieoaHusi. BoIHYKIeHHbIE KOJIeOaHusI.
Pe3onanc. Pacnpoctpanenue kojebaHuii B ympyrux cpenax. llomepeunsie u
NpOAOJbHbIE BOJHBI. J[inHa BonHBL. CBA3b IJIMHBI BOJHBI CO CKOPOCTBIO €€
pacnpocTpaHeHuss U NepuoJoM (4acTtoToi). 3BykoBble BOJHBI. CKOPOCTH 3BYKA.
BricoTa, TeMOp M TpOMKOCTbH 3ByKa. DX0. 3ByKOBOW pe3oHaHc. [MHTepdepenus
3BYKa].



O®POHTAJIbHBIE IABOPATOPHBIE PABOTEI

3. I/ICCHC,HOBaHI/Ie 3aBUCMMOCTH IICpHOJa M YaCTOTHI CBO60,Z[HI>IX KoJIcOaHuI
MasTHHUKA OT JJIHMHBI €TI0 HUTH.

IsnekmpomazHumHoe noJe (164)

OnHopoJlHOE M HEOAHOPOJHOE MarHuTHOe mnoJie. HampaBneHue Toka u
HaIpaBJeHUE JUHUN ero MarHuTHoro moiis. [IpaBmno OypaBumka. OOHapyKeHHE
MarHuTHOoro mnons. IlpaBuno neBod pyku. HWHOyKIMS MarHUTHOTO —TOJIA.
Marnuthbidi  notok. Onbitel  @Dapajes. ONEKTPOMAarHuTHasE  UHAYKLHAA.
Hampasnenne naaykimoHHoro toka. IlpaBuino Jlenna. fBneHne camOMHIYKIUU.
[lepemennsiii Tok. ['enepaTop nepemeHHoro Toka. IIpeoOpasoBaHusi dHEpruu B
anekTporeHeparopax. Tpanchopmatop. llepemaua snexkTpuueckol >HEpruu Ha
paccTosHue. DJIEKTPOMATHUTHOE MOJIE. DJNEKTPOMArHUTHbIE BOJHBI. (CKOPOCTH
pacrpoCTpaHEHUsI JJIEKTPOMArHUTHBIX BOJIH. BIusHHE 3JIEKTPOMArHUTHBIX
U3ITydeHU Ha KuBble opraHu3Mbl. KomebOarenbHbiii koHTYp. [lomyuenue
AJIEKTPOMATrHUTHBIX ~ KoJjeOanwii. [IpUHIMIIBI  paguoCBS3WM ©  TEJICBUICHUS.
[MaTepdepenius cBera.] DimeKTpoMarHuTHas mpupoma cBera. lIpemomienwue
ceera. Ilokazarens mnpenomnenus. Jucnepcusi cBera. llgera Ten. Tumbl
ONTHYECKHX  CHekTpoB. [lormomeHne ©  HUCOyCKaHWEe CBETa  aTOMAaMM.
[IponcxoxkIeHUE TMHENYAThIX CIEKTPOB.

®POHTAJIbHBIE IABOPATOPHBIE PABOTEI

4. V3ydeHue ABICHUS AIEKTPOMArHUTHOM UHTYKIINH.
5. HaOmroneHue CruiomHoro 1 JIMHEMYaToro CeKTPOB UCITYCKaHUS.

CmpoeHue amoma u amomHoz20 sadpa(11 u4)

PannoakTHBHOCT KaK CBHAETEIHCTBO CIOXKHOTO CTPOEHUSI aTOMOB. Anbda-,
Ooera- u ramma-usnydenus. OmbiTel Pesepdopna. Snepnas Mopens aToma.
PannoaktuBHbIe mnpeBpalleHuss aTOMHbIX sAnaep. CoxpaHeHue 3apsaoBOro U
MacCOBOT'O YMCEN MPHU AJIEPHBIX PEAKIUAX. DKCIEPUMEHTAIBHBIE METObI UCCIIE-
noBaHus 4vactull. I[IpoToHHO-HENTpOHHAss MoAenb sAnpa. PU3NYECKUM CMBICIH
3apsA0BOro u MaccoBoro umcen. M3ortomel. IlpaBuna cmemenus nns ansda- u
Oera-pacnaza Mpu AAEPHBIX PEaKUMsIX. DHEPrusl CBsI3U 4yacTull B siape. JleneHue
anep ypana. Llennas peakuus. SlnepHas sHepretuka. DKOJIOTMUECKUE MPOOIEMbI
paboThl aTOMHBIX 3yekTpoctaHuuil. Jlosumerpus. Ilepuon momypacnana. 3akoH
PaOUOAKTUBHOIO pacnajna. BriusHue paguoakTUBHBIX HW3JIYYECHUH HaA HKUBBIC
opranusmsl. TepmosnepHas peakuus. Mcrounnku sHeprun CoHIa v 3BE31.

OPOHTAJIbHA A IABOPATOPHAS PABOTA
9



6. M3MmepeHne ecTeCTBEHHOTO PaJHAIlMOHHOTO (DOHA JO3UMETPOM.

N3yuenue aenenus siipa atoma ypaHa no ¢ororpaduu TpEeKoB.

8. Omenka mnepuoja TMoOJypacnaja HaXOAAIIUXCA B BO3AYyXE MPOAYKTOB
pacnajia ra3a pajoHa.

9. W3ydeHue TpeKoB 3apsKEHHBIX YACTHIL 10 TOTOBBIM (OoTOrpadusiM.

=

CmpoeHue u 380110yusi BcesnenHoii (44)
CocraB, crpoenne u npoucxoxjaeHue ConaHeuHol cuctembl. [lmaHeTsl u
Masible Tena ConHeyHor cuctembl. CTpoeHue, uzinydeHue u 3Boitonuss ConHua u
3Be31. CTpoeHue u 3BostoLMs BeeneHHoM.

10



IV. KaaengapHo-remaTnyeckoe IVIaHMPOBAHUE

Tema ypoka

Kos-60
yacoe

Jdama

npogedeHust

no naaHy

dakmuyeckoe

I yemeepmbu

17

3aKoHbI B3aI/IMOI[eI7[CTBI/IH
U IBHKCHHUA TEJI

23

BBoansiit unctpykrax no Th B
KaOnHeTe (PU3UKH.
MarepuanbHas Touka. Cucrema
OTCYETA.

[Tepememnienue.

Omnpenenenne KOOpAUHATHI
JIBIDKYIIETOCS TeJa.

[Iepememenue mpu
HPSAMOJIMHEITHOM paBHOMEPHOM
JBHKCHUU.

[Ipamonuneiinoe
PaBHOYCKOPEHHOE JIBH)KEHUE.
Yckopenue.

CxopocTh NPSAMOJIMHENHOTO
PaBHOYCKOPEHHOTO JIBH)KCHHS.
I'paduk cxopoctu.

[Tepememnienue npu
IIPSIMOJIMHEHOM
PaBHOYCKOPEHHOM JBH)KCHUU

[Iepemerenue Tena npu
MPSMOJIMHEHTHOM
PaBHOYCKOPEHHOM JABH>KEHUU
0e3 HaYaIbHOM CKOPOCTH

Jlabopamopuas paboma N¢1
«HccnedosaHue
PABHOYCKOPEHHO20 J8UNMCEHUS
6e3 HaYa/1bHOU CKOpoCmMu»

10.

OTHOCUTENBLHOCTD JBHXXCHUA.

11.

HNuepuumansHas cucrema
otcuéta. [lepBblii 3aKOH
HreroTona

12.

Bropoii 3akon Herotona

13.

Tpetuii 3akon HeroToHa

14.

CB00OOHOE TTaIEHHE TEI.

15.

JIBukeHue Tena, OpOIIeHHOTO
BEPTHUKAJIBHO BBEPX.
HesecomocTs. J/labopamopHas
paboma Ne2 «H3mepeHue
ycKopeHusl c80600H020

et | k[ [ ek
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nadeHus»

16.

3aKOH BCEMUPHOIO TATOTEHUS.

17.

YckopeHnue cBOOOTHOTO
najieHusl Ha 3emiie U Ipyrux
HeOecHbIX Tenax. MToroperit
3a4€T Mo maTepuainy | yerseptu

Il yvemeepmbo

18

18.

[IpamonuneiiHoe u
KPUBOJIMHENHOE IBUKCHHUE.
JIBrKEeHME Tena MO0 OKPYKHOCTH
C IOCTOSIHHOM I10 MOJYJIIO
CKOPOCTBIO

19.

Pemenue 3amau

20.

Nmnynbe Tena. 3akoH
COXpaHEHUS
UMITyJIbCca

21.

PeaktuBHOE IBHKeHUE. PakeThl

22.

BriBo/ 3aKOHA COXpaHEHUS
MEXaHUYECKON YHEPruun

23.

KonmpoavHasa pa6oma Ne1
no meme «3aKoHbl
e3aumodeiicmeausi u
deudiceHUs1 mes»

MexaHnnueckKue
KO0JIC0AHUA U BOJIHBI.
3ByK

12

24.

KosebarensHO€E IBIKEHHE.
CBoOoaHbBIE KOJIEOAHUS.

25.

Bennuunel, Xapakrepusyromue
KOJIe0aTeIbHOE IBIKEHUE.

26.

JlabopamopHas paboma Ne3
«Hccnedosanue 3agucumocmu
nepuoda u4acmombl
Cc80600HbIX KO/1e6aHUIl
HUMSIHO20 MASIMHUKA OM
O/IUHBI HUMU».

27.

3aryxatomye KojaeOaHusl.
BriHyx/1eHHBIE KOJIeOaHusl.

28.

Pe3onanc.

29.

Pacnipoctpanenue konebaHuii B
cpene. BoaHsl.

30.

Jnuna BosiHbl. CKOPOCTH
pacnpocTpaHeHus BOJIH.

31.

Nctounuku 3ByKa. 3ByKOBBIE
Kosie0aHusl.

32.

BricoTa, TeMOp U TPOMKOCTB

12




3BYKa.

33.

Pacnpocrpanenue 3Byka.
3BYKOBBIE€ BOJIHBI.

34.

KonmpoavHasa pa6oma Ne 2:
«MexaHu4eckue Ko1e6aHus
U 80J/IHbl. 38YK»

3S.

Otpakenue 3ByKa. 3ByKOBOI
pe3onaHc. UToroBelit 3a4€T 1O
Marepuaiy I momyroaus.

IIl yemeepmb

19

DJIEKTPOMATHUTHOE I0JIe

16

36.

[1maHOBBI HHCTPYKTAXK O
TEXHUKE OE30IIaCHOCTH.
MaruuTtHoe 1oJje

37.

Hanpasnenue Toka u
HaIpaBJICHUE JJUHUN €TO
MAarHUTHOTO TOJIA.

38.

OO0HapyxeHrne MarHUTHOTO
IIOJIS IO €r0 IEUCTBUIO HA
anekTpudeckuii Tok. IIpasumno
JIEBOU PYKH

39.

WNHpykuust MarHuTHOTO MOJIS.
MarauTHBIN IIOTOK.

40.

SIBneHue 3eKTPOMArHUTHON
WHAYKIWH

41.

JlabopamopHas paboma N24
«H3y4yeHue sa681eHUsA
3/1eKmpoMazHUMHOU
UHOYKYUU»

42.

HanpasneHnue HHIYKIIMOHHOTO
toka. [IpaBuio Jlenna.

43.

SIBneHne caMOMHIyKITUU

44.

[TonyueHue u nepenaya
MIEPEMEHHOTO JIEKTPUIECKOTO
toka. Tparcdopmarop.

45.

DJIEKTPOMArHuTHOE MOJIE.
3H€KTp0MaI‘ HUTHBIC BOJIHBI

46.

KonebaTenbHbIl KOHTYD.
HOJ’Iy‘-IeHI/IC QJICKTPOMArHUTHBIX
Kosie0aHui.

47.

[IpuHIMIIBI pagOCBA3U U
TeJICBUICHMUS.

48.

DneKTpOMarHuTHas MpUpoia
CBETA.

49.

[Ipenomnenue cpera.
®@U3NYeCKui CMBICI TTOKa3aTeNs
npenomiieHus. Jucnepcus
cBera. [IBera Tem.

13




50.

THITBI ONTHYECKHUX CIIEKTPOB.
JlabopamopHas paboma Ne 5:
«HabawdeHue cnaowHo20 u
JUHelYyamulX cCneKkmpos
UCNyCKaHus»

51.

[Tornoiienne u ucmyckaHue
CBETa aTOMaMH.
[TpoucxoxaeHue JMHeYaThIX
CIIEKTPOB.

Crtpoenue aTtoma u
ATOMHOTIO0 S/IPa

11

52.

PagnoaxktuBHOCTE. Momenn
aTOMOB.

53.

PannoakTuBHBIEC IpEBpaLCHUS
aTOMHBIX sA1Ep.

54.

3KCHepI/IMeHTaHBHLIe METOAbI
WCCIICIOBAaHHS YaCTHII.
JlabopamopHas paboma N 6:
«H3mepeHue ecmecmeeHH020
paduayuoHHoz20 PoHa
do3umempom»

IV yemeepmb

14

5S.

OTKpBITHE TPOTOHA U HEUTPOHA.

56.

CocTaB aTOMHOTO sipa.
S nepHble cubl.

57.

Oneprus cesasu. edexr macc.

58.

Henenue snep ypana. Llennas
peaxIsi.

JlabopamopHas paboma N¢ 7:
«H3yueHue deseHus adpa
amoma ypaHa no gpomozpaguu
mpekos»

59.

SnepHsblii peakTop.
[IpeoOpazoBanue BHyTpeHHEH
SHEPruu aTOMHBIX SIEp B
AIIEKTPUYECKYIO SHEPTUIO.
ATOMHAasl SHEPreTUKa.

60.

buonornueckoe neicTrre
panuanuu. 3aKoH
paauoaKTUBHOTO pacraja.
TepMosiiepHas peakuusi.

61.

KonmpoavHasa pa6oma Ne3:
«CmpoeHue amoma u
amomHo20 s10pa»

62.

Pewenue 3anau.
Jlabopamopuas paboma Ne 8:
«OyeHka nepuoda
no/sypacnada Haxoo0suuxcsi 8
803dyxe npodykmos pacnada
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2asa padoHax». /labopamopHas
paboma Ne 9: «HU3yueHue

mpeKo8 3apsHceHHbIX yacmuy
no 20mo8viM homozpadusim»

CTtpoenue u 3BOJTIOLUA
Bceesennou

63. CocraB, cTpoeHue U
npoucxoxaeHne CojiHeuHOU
CUCTCMBbI

64. bonpmme nnaneTsl CoHEYHOM
cucteMmbl. Maibie Tena
ConHEYHOM CHCTEMBEI

65. Ctpoenue, u3iiydeHue u
spomroniusa CoJIHIIA U 3BE3 ]I

66. CTpoeHue U HBOTIOLHS
Bcenennoit

67. Hmoeoeast KoHmpobHas
pa6oma

68. AHanmm3 omurOOK KOHTPOJIBLHON

paboThI
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