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IosicHuTeIbHAA 3aNIHCKA

Padouast nporpamma o Qusuke 9 kiacca Juist 6a30BOro ypoBHs COCTaBJICHA Ha OCHOBE:

ODyHIaMEHTAIBHOTO S/Ipa COAepKaHus 001Iero 00pa3oBaHus;

TpeboBanuii k peynpraraM 00yueHus, peacTaBlIeHHbIX B CTaHAapTe OCHOBHOTO 00IIero 00pa3oBaHus;

Paboueii mporpammsr: «®Pusuka. 7-9 kinaces» / coct. E. H. Tuxonosa. ABropsl: A.B. [Iépenukun, H.B. ®unonosuy, E.M. I'yrauk: M.: Ipoda, 2015/;

Meroaudeckoro nocobust k nepepaboranHomy no ®I'OC yueonuky «Pusmka. 9 kiaace» aBropos A.B. [Iépeinikuna, E.M. ['yrauk npu 3 dacax usydenus ¢usuku B Hexemo /E.M. I'ynuk, O.A.

UepnukoBa.-M.: [Ipoda, 2018

PasHoracus B 4acax Mexy IOJIOKEHHBIM B OCHOBY METOIMYECKUM IocobueM k nepepaboranaoMy 1o O@I'OC yuebnuky «dmsuka. 9 kirace» aBropos A.B. [1€psimkuna, E.M. I'yrauk npu 3
qacax n3ydeHus: pusnku B Hepento /E.M. I'yank, O.A. Ueprukosa.-M.: [lpoda, 2018 u pabouei mporpaMMoii yauTens cBS3aHbI C TEM, YTO B OCHOBHOH IIKOJIE YIEOHBIH IIIaH U3y9YeHHsT PU3UKH B
9 kiacce paccunrtal Ha 105 y4eOHBIX 4acoB n3 pacuéra 3 yueOHBIX Jaca B HeAeo Ha 35 pabounx Hexens, a GaKTHIecKu 3aHnMaeMcst 33 Henend, T.e. 99 JacoB, B CBSI3H C 3TUM, B pazJeie
«CTtpoeHHe 1 3BOJIONHS BCEIEHHO» 00beMHIIN TeMBbl «bosbimme rmianeTsl CoqHeuHOH cucteMbl» ¢ «Manbsimu Tenamu CoHeuHOH cucTeMbl» 1 «CTpoeHue, n3mydeHus 1 sBoonns CosHna n
3BE311» ¢ «CTpoeHue U 3BoJroNUs BeeneHHol», a Ha pe3epB 3amac BpeMEHH BOBCE HE OCTaETCs.

IlpenonaBanue Beaércst mo:

yueonnky Pusuka. 9 xi.: yueouuk / A.B. [I€psimkun. — M.: Ipoda, 2019;

3aJa4HUKY U1 001IeoOpa3oBaTenbHbIX yupexaeanii. Ousuka 9 kmace. JI.O. [ennenmreiin, JI.A. Kupuk, U.M. 'ensdrat.M.: Muemo3uHa, 2014.

KonmuecTBO KOHTPONBHBIX paboT: 5 IO TeMaM M OJJHAa UTOTOBas (MTOroBoe TecTupoBanue B popme OI'D), Bcero 6 KOHTPOJIBHBIX padoT

KonnuectBo mabopatopHsIx padboT - 9

KomnunuectBo yacos B Hezento - 3

KommuecTBo yueOHBIX Henenb — 33

KonnuecTBo vacos mo nporpamme — 99

B kmacce npucyrcTByeT o0ydaromasics ¢ OrpaHHYCHHBIMU BO3MOKHOCTSIMHU 3/10POBbSL, JUISl KOTOPOI OCBOEHHE IIPOrpaMMBbI JOCTATOYHO Ha OCHOBE 00s13aTEIbHOT0 MUHIMYMA COZEP KaHUS
¢uzugeckoro oopa3oBaHUs.

[lean u3yyeHus: Kypcea:

OCBOEHHe 3HAHUH 0 MEXaHUYECKHX, TETIIOBBIX, JIEKTPOMATHATHBIX U KBAHTOBBIX SIBICHHUAX; BEIMUMHAX, XapaKTePU3YIOIIUX TH SBICHUS; 3aKOHAX, KOTOPHIM OHU MOTYUHSIOTCS; METOJAX
HAYYHOTO MO3HAHUS IPUPOABI U (POPMHUPOBAHUE HA STOI OCHOBE MPENCTABICHUH 0 (U3NYECKOI KapTHHE MHPA;

OBJIa/IeHUe YMEHUSIMU NIPOBOANTD HAOIIOJCHUS IPHPOIHBIX SIBJICHUMH, ONUCHIBATh M 00001aTh Pe3y IbTaThl HAOIIOEHUH, NCTIOIb30BATh MPOCTHIE H3MEPUTEIILHBIC TIPHOOPHI IS U3YUSHUS
(M3UYECKHX SBJICHUIT; IPENICTABIATD PE3yNIbTaThl HAOIIOACHHI WITM H3MEPEHHH C TIOMOLIBIO Ta0JIHI], TPadUKOB M BBISIBIATH HA 3TOI OCHOBE SMIMPUYECKHE 3aBUCHMOCTH; IPUMEHSTH MOTy4CHHbIE
3HaHUS U151 00BSCHEHHS Pa3HOOOPA3HBIX MPUPOIHBIX SIBJICHUH M POLIECCOB, MPUHIUITOB ISHCTBHS B)KHEHIINX TEXHUYECKUX YCTPONCTB, ISl pelIeH s GU3MIECKHX 3a/1a4;

Pa3BUTHE ITO3HABATEILHBIX HHTEPECOB, HHTEIUIEKTYATbHBIX U TBOPYECKUX COCOOHOCTEH, CaMOCTOSTETFHOCTH B IPHOOPETEHNN HOBBIX 3HAHUH IPH PEIICHUH (HH3UIESCKHUX 33124 1
BBIMIOTHEHUH SKCIEPUMEHTAIBHBIX HCCIIEJOBAHUH C HCTIOIb30BAHIEM NH()OPMAITMOHHBIX TEXHOJIOTHI;

BOCIIHTaHHe yOSXKICHHOCTH B BO3MOXXHOCTH TIO3HAHHS IPUPOJIBI, B HEOOXOANMOCTH Pa3yMHOTO MCIIOIB30BAHMS JOCTHKEHHI HAYKH U TEXHOJOTHI IJIsT aNbHEHIIEero pa3BUTHS
YeTOBEYECKOTO OOIIECTBA, YBAXKEHHS K TBOPIAM HAyK! M TEXHHKH; OTHOIIEHHS K (DPM3HKE KaK K 3JIEMEHTY 00IeUeTI0BEeIeCKON KyIbTYpHI;

NpUMEHEHHeE MMOJTyYeHHBIX 3HAHUH M YMEHHH JUIsl pelIeH!s] IPaKTHUeCKUX 3a1a4 MOBCEJHEBHOM )KN3HH, JUIs oOecriedeH st 0e30MacHOCTH CBOEH JKU3HHU, PALIHOHAILHOTO IMPHUPOJIONOIB30BAHUS
1 OXpaHbl OKPY’Karowlel cpeabl;

NpAMeHeHHe MOy YeHHBIX 3HAHUIH W YMeHMil IS peleHns IPaKTHYEeCKHUX 3a/1a4 B TOBCEJHEBHOM )KN3HH, oOecriedeH st 6€30IacHOCTH CBOGH KH3HHU.

OcHOBHBIE 32/1241 Kypca:

pa3BHUBaTh YMEHHE CTPOUTH H HCCIIEIOBATh MaTeMaTHIECKHE MOJIEIH;

pa3BHUBaTh MOHNMAHNE CYIIHOCTH METO/[a HAyJYHOTO TIO3HAHHS OKPYXKAIOIIETO MHPA;

(hopMupOBaTh 3HAHUS 00 IKCHEPUMEHTAIBHBIX (PAaKTaX, IIOHATHAX, 3aKOHAX, TEOPHUSIX, METOJaX MO3HAHHS IIPHPOALL;

(hopMHPOBATH OCHOBEI PKOJIOTHIECKUX 3HAHUH, IIECHHOCTHOTO OTHOIICHHUS K IPHPOJIE U YSNIOBEKY;

Y4UTb CaMOCTOSATEIBHO npuo6peraTb, IOIOJIHATH U IPUMEHATH 3HAHUS.

Mecto nmpeamera «®u3nka» B yueGHOM IJIaHe

B ocHOBHOI1 miKose ¢u3nka n3ydaercs ¢ 7 mo 9 kinacc. YueOHbli miaH cocTaBiseT 235 yueGHBIX 4acoB, B TOM 4ucie B 7, 8 kiaccax mo 68 yueOHbIX yacoB U3 pacuéra 2 yueOHBIX Yaca B
Hezemo 1 B 9 kiacce 99 yueOHbIX 4acoB u3 pacuéra 3 yueOHbIX yaca B HEASNIO (OJUH JOTOHUTENIbHBIN yueOHbIH Yac 13 BapUaTHBHON 4acTH 0a3uCHOrO yueOHOro 00pa3oBaTesbHOTO IJIaHa 10
¢dusuxe).

B cooTtBercTBHE C y4eOHBIM ITAHOM Kypcy (GH3HUKH IMpeamecTByeT Kype «OKpyKalomii MUp», BKIIOUAIONINI HEKOTOPBIE 3HAHUS U3 001acTi (GU3NKHU 1 acTpoHOMHH. B 5-6 kimaccax
BO3MOJKHO IIpeTIolaBaHue Kypca «BBe/ieHne B ecTecTBeHHO-Hay4YHbIE IpeaMeThl. EcTecTBO3HaHMEY», KOTOPBIN MOXKHO paccMaTpUBATh Kak MPOIEAEBTHKY Kypca ¢usuku. B cBoro ouepens, conepkanue
Kypca (pHU3MKH OCHOBHOM IIKOJIEL, SIBISSCH 0a30BBIM 3BEHOM B CHCTEME HEIPEPHIBHOTO €CTECTBEHHO-HAYYHOTO 00pa30BaHusl, CIy>KHT OCHOBOH JJIsI HOCIEAyIONIel ypOBHEBOH 1 PO IIHHON
nuddepenupanmm.

ITpomesxyTO4Hast aTTecTalys IPOXOJUT B COOTBETCTBUY C NoJiokeHueM «IlosoxkeHue o popmax, NEPUOAUYHOCTHU U MOPSJIKE TEKYIIETO KOHTPOJIS YCIEBAEMOCTH U IIPOMEKYTOUHOH
aTTecTalluy 00YUarOLIUXCs IO OCHOBHBIM 00I11€00pa30BaTeIbHBIM MporpaMmam». Gopma MPOMEXKyTOUHOH aTTECTALMU: UTOTOBasi KOHTPOJIbHAs paboTa.



InaHupyemble pe3ybTaThl OCBOEHHS Y4eOHOr0 Kypca (pusnku
IIpeaMeTHBIE Pe3yIbTATHI 0CBOCHHS YYALMMHMCS POrpaMMBbI

MexaHu4ecKue siBJICHHUs

BBIITyCKHUK HAYYHTCSL:

* pacro3HaBaTh MEXaHHMYECKHE SIBICHHS U OOBSCHSATH HA OCHOBE MMEIOLIMXCS 3HAHUI OCHOBHBIC CBOMCTBA WIIH YCIIOBUSI MPOTEKAHKS THX SBJICHUIl: paBHOMEPHOE M PaBHOYCKOPEHHOE TPSIMOJIMHEITHOE IBIKCHHE,
CBOOOJHOE MAJICHUE TEJ, HEBECOMOCTb, PABHOMEPHOE JBIIKEHHE IO OKPY)KHOCTH, MHEpLMs, B3aUMOJCHCTBUE Tel, mepelnaya AaBJICHUs TBEPABIMU TEJIAMH, JKHJKOCTAMU M Ta3aMH, aTMoc(epHOe JaBleHHE,
IUIaBaHYE TEJI, PABHOBECHE TBEPABIX Tell, KoJIeOaTeNnbHOE IBIKCHIE, PE30HAHC, BOTHOBOE JIBI)KCHHE;

* OIKCBIBATh M3y4YCHHBIC CBOMCTBA TEN M MEXaHUYECKHE SIBJICHUS, UCIIONB3Ys (PU3MUECKUE BEJMYMHBL: IyTh, CKOPOCTh, YCKOPEHHE, Macca Tea, INIOTHOCTD BEIIECTBA, CHIIA, AaBICHHE, UMITYJIbC Teja, KHHETHYeCKast
9HEprusi, MOTEHUHMAIbHAs JHEPrusi, MexaHudyeckas pabora, MexaHuuyeckas moiHocts, KIIJ] mpocroro mexanmsma, cuia TpeHHs, aMIUIMTY/a, IEPUOA W 4acToTa KoyeOaHWH, JUIMHA BOJHBI M CKOPOCTH €&
pacupoCcTpaHeHHMs; NPU OMHCAHUM NPABUIBHO TPAKTOBATH (DM3MUECKUIl CMBICH HUCIOJIb3yEeMbIX BEJIMYMH, UX OOO3HAUYEHMS U CAMHUIBI U3MEPEHUs, HaXOMUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (H3HYECKYIO
BEJIMYHMHY C JIPYTHMH BEJIMYNHAMHE;

* QaHAIM3MPOBATH CBOICTBA TEJl, MCXaHHYESCKHE SIBJICHHS U IIPOLIECCHI, UCTIONB3Ys (PU3NUECKUE 3aKOHBI M IPUHIMIIBL: 3aKOH COXPAaHECHHs SJHEPIHH, 3aKOH BCEMHUPHOTO TATOTCHUsI, paBHOAeicTBYoas cuia, I, 1T u 111
3aKkoHbI HbIOTOHA, 3aKOH COXpaHEHUsl UMITyJIbca, 3aKoH ['yKa, 3akoH [lackais, 3akoH ApXUMea; IPU 9TOM Pa3IM4aTh CIOBECHYIO ()OPMYIHPOBKY 3aKOHA U €r0 MaTEMAaTHYECKOE BBIPAKEHUE;

* pa3iInMyaTh OCHOBHbIE IPU3HAKU U3YYCHHBIX (PU3MYECKUX MOJIeNIeH: MaTepualbHash TOYKa, HHEepLHAIbHas CUCTEMA OTCUETA;

* pemIaTh 3a1a4H, UCHIONB3Ys (PU3UUCCKHE 3aKOHBI (3aKOH COXPAaHEHUs SHEPTUH, 3aKOH BCEMHPHOTO TATOTCHUS, IPHHIUI cyneprosunun cui, I, IT u 11 3akons! HeI0TOHA, 3aKOH COXpaHEHHUs MMITyJIbca, 3aKOoH I'yKa,
3aKkoH Ilackans, 3akoH ApxuMena) ¥ (GOPMYIIBI, CBA3BIBAIONINE (U3MICCKUE BEIMYUHBI (IIyTh, CKOPOCTh, YCKOPEHNE, Macca Tela, INIOTHOCTh BEIECTBA, CHJIA, NABICHUE, UMILYJbC TEla, KUHETHYCCKas SHEpPrusd,
MOTEHLMAJIbHAs SHEeprus, MexaHuueckas pabora, MexaHuuyeckas mouHocTb, KII/l mpoctoro mMexaHn3ma, CHia TPEHHS CKOJNBKEHUs, aMIUIUTY/a, NMEPUOJ U 4acTOTa KOJeOaHMIl, JUIMHA BOJHBI U CKOPOCTH €&
PacIpOCTpaHEeHYIS1): HA OCHOBE aHAM3a YCIOBHUS 3aJa4H BBLICIATE (GU3NUECKHUE BEIMYUHBI U (OPMyYIIbI, HEOOXOAUMBIC IS €€ PeLICHNUs, U IPOBOIUTH PACUETHL

Buinycknux noayuum 603MoACHOCHb HAYUUMbCAL:

* UCNONL308ANMb 3HAHUA O MEXAHUYECKUX SABNEHUX 8 NOBCEOHEBHOU JHCU3HU 05l obecneyenuss Oe30nacHoCmu npu odpawjeHuy ¢ npUbOpamu U MexHUYeCKUMU yCmpoucmeamu, Onsi COXPAHeHUs 300po8bs U
COONIOOEHUsST HOPM IKOOSUYECKO20 NOBEOCHUsL 8 OKpYJicarouell cpeoe,

* IPUBOOUMb NPUMEPLL NPAKMUYECKO20 UCHONb308AHUSA YUIUHECKUX SHAHUL O MEXAHUYECKUX SIGNCHUAX U PUIUYECKUX 3AKOHAX, UCNONb30BANUS 60300HOBNACMBIX UCHOYHUKOG DHEP2UL, IKOIOULECKUX NOCTeOCIBULL
UCCIe006AHUS KOCMUYECKO20 NPOCMPAHCMBA,

* pasIUNameb SPAHUYbL NPUMEHUMOCTU DUBUYECKUX 3AKOHOS8, NOHUMAMb 8CeoOWull Xapakmep (QYHOAMEHMANbHIX 3AKOHO8 (3AKOH COXPAHEHUS MEXAHUYECKOU dHepeul, 3aKOH COXPAHEHUsl UMNYIbCA, 3AKOH
BCEMUPHO20 MALOMEHUS) U 02PAHULEHHOCMb UCHONb308AHUS YACIHBIX 3aKOH08 (3aKkoH I yka, 3akon Apxumeda u op.);

* NPUEMAM NOUCKA U POPMYTUPOBKU OOKAZAMENLCIE 8LIOBUHYMBIX 2UNOME3 U MEOPEMUYECKUX 8b160008 HA OCHOBE IMNUPUYECKU YCIMAHOBIEHHbIX (PAKMOS;

* HAXOOUMb A0EKBAMHYI0 NPeONOJACeHHOU 3a0aue Qu3UYecKylo MoOelb, paspeuiams npooremy HA OCHO8e UMEIOWUXCS 3HAHUN N0 MeXAaHuKe C UCNONb306aHUEeM MAMeMAmuiecko20 annapamad, OYeHueams
PeanbHOCmb NOYYEHHO20 3HAYeHUsL (PUSUYECKOU GeNUHUNDL.

DJIeKTpUYeCKHE H MATHUTHBIE SIBJICHUS

BBINYCKHHUK HAYIHTCS:

* Pacro3HaBaTh HJICKTPOMATHUTHBIC SIBJICHHUS M OOBSICHATH HA OCHOBE MMEIOLIMXCS 3HAHUH OCHOBHBIE CBOMCTBA MIIM YCJIOBHUS ITPOTEKAHMS STHX SIBJICHUI: B3aUMOACHCTBYE MAarHUTOB, IEKTPOMArHUTHAS HHITYKIIHUS,
JIeWCTBUE MarHUTHOTO TOJIs1 Ha TIPOBOJTHUK C TOKOM;

* OIMCHIBATh W3YYCHHBIC CBOWCTBA TEN M JJICKTPOMArHUTHBIC SIBJICHUS, UCIOIB3Ys (DH3HYECKHE BEIMYUHBI: JJICKTPUYCCKHN 3apsifi, CHJIa TOKa, JJICKTPHYECKOS HAIpsDKEHHE, SIIEKTPUYSCKOES CONpPOTHBIICHHE,
YIENBHOE CONPOTUBIICHUE BELIECTBA, paboTa TOKA, MOIIHOCTH TOKA; HPH ONMHMCAHWH NPABIILHO TPAKTOBATH (DM3UYECKUI CMBICT HCIIONIB3yEMBIX BEINYHMH, UX O0O3HAUCHHS M CIMHMIEI U3MEPEHHs; YKa3bIBaTh
(hopMyIIBI, CBA3BIBAIOIINE JAHHYIO (PM3UYECKYIO BEIUYMHY C JPYTUMHU BEIUYHHAMUY;

* QHAIM3UPOBATH CBOMCTBA TEJI, HIEKTPOMATHUTHBIE SIBICHUS U MPOLECCHI, UCHIONB3YsI (DPH3MUYECKHUE 3aKOHBI: 3aKOH COXPAaHEHUs DIEKTPHYECKOro 3apsja, 3akoH OMa Juist ydacTka uenu, 3akoH Jhxoyns—IJlenna,
3aKOH NPSMOJIMHEHHOr0 PaclpOCTPaHEHHs CBETA; IPH STOM Pa3JIM4aTh CIOBECHYIO (OPMYINPOBKY 3aKOHA U €r0 MaTEMAaTHIECKOE BHIPAXKCHHUE;

* pemiath 3aJayM, UCHONB3Ys (Gu3nueckue 3akoHbl (3akoH Oma i yyacTka nenu, 3akoH JDkoyns—JleHna) u ¢Gopmyibl, cBs3bIBarolIie (H3MYECKHE BEIMYUHBI (CHJIA TOKA, JIEKTPUYECKOE HAINpsIKEHHUE,
9NIEKTPUYECKOE CONPOTHUBIICHHE, YIEeIbHOS CONPOTHBIICHUE BEIIECTBA, paboTa TOKa, MOLUIHOCTh TOKa (OPMYIBI pacuyéTa JIEKTPHIECKOTO COMPOTUBIICHHUS MPH MOCIESIOBATEIBHOM U MapaJuIeIbHOM COCAUHEHUH
MPOBOHUKOB); Ha OCHOBE aHAJIM3a YCIIOBHS 3a1a4M BBIACIATH (PU3MUCCKIE BETMYUHBI M GOPMYJIbI, HEOOXOUMBIE U1 €€ PEILCHHS, ¥ IPOBOAUTE PacUEThL.

Buinycknuk noayuum 603MoHCHOCHb HAYYUMbCA.

* UCNONIL308ANL 3HAHUS 06 DNEKMPOMACHUMHBIX AGNCHUSX 8 NOBCCOHEGHOU JHCU3HU O 0becnedenus Oe30nacHoCmu npu oopaweHUl ¢ NPUOOPAMU U MEXHUYECKUMU YCIMPOUCMEAMuU, 0I5l COXPAHEHUs. 300P08bsL U
COOMIOOEHUSL HOPM IKOLOSUUECKO20 NOBEOCHUsl 8 OKpYdIcalowell cpede;

* PUBOOUMYb NPUMEPLL NPAKMUYECKO20 UCNONb30BANUS PUIULECKUX 3HAHUU O INeKMPOMASHUMMHBIX AGNEHUSX,

* PA3IUNAMb SPAHUYLL NPUMEHUMOCIY (U3ULECKUX 3AKOHO8, NOHUMAMb 6Ce0OWUll Xapakmep QyHOAMEeHMANbHbIX 3AKOHO8 (3AKOH COXPAMEHUS S7eKMPUHecKo20 3apsaoa) u 02PaHuYeHHOCMb UCNONb30BAHUS
yacmmuwlx 3akoHos (3axkon Oma ons yuacmxa yenu, 3akon [ocoyns—/lenya u op.);

* NPUEMAM NOCMPOEHUs PU3ULeCKUX MOOeel, NOUCKA U hOPMYIUPOSKU OOKA3AMENbCME 8bIOBUHYMBIX 2UNOME3 U MEOPEMUYECKUX 6b180008 HA OCHO 8 IMNUPULECKU YCMAHOBIEHHBIX (DAKMOS;

* HAXOOUMb A0EKBAMHYIO NPEONONUCEHHOU 3a0aye PU3UecKylo MOOeNb, pa3peuams npooiemy Ha 0CHOBE UMEIOWUXCS 3HAHUT 00 INEeKMPOMASHUMHBIX AGIEHUAX C UCNOb30BAHUEM MAMEMAMUYECKO20 annapama u
OYEHUBAMb PealbHOCb NOYYEHHO20 3HAYEHUS. (PUBUYECKOU GeTUHUHDL.

KBaHTOBbIE sIBIEHMS

BrINyCcKHUK HAYy4YHUTCS:

* Pacro3HaBaTh KBAHTOBBIE SIBJICHUS U OOBSCHATH HA OCHOBE MMEIOIIMXCS 3HAHUH OCHOBHbBIE CBOWCTBA MIJIM YCIIOBUS IPOTEKAHHS STHX SIBJICHUH: €CTECTBEHHAs! U UCKYCCTBEHHAsl paIHOaKTHBHOCTh, BOSHUKHOBEHHUE
JIMHEWYaTOro CHEKTPa U3ITyICHHS;

* OIIMCBIBATh M3yUYCHHBIC KBAHTOBBIC SIBJICHHS, HCTIONB3Ys (PU3NUSCKUE BETMYMHBI: CKOPOCTH HJIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJIHBI M YaCTOTa CBETA, IEPHO]] MOTypAcIaa; Py ONUCAHUU MTPABHIBHO TPAKTOBATH
(DU3MYECKUH CMBICJ HCIIOJIb3yEMbIX BEIMYMH, MX O0O3HAYEHHS M €AMHUIIBI U3MEPEHHs; YKa3blBaTh (JOPMyYIIbl, CBS3BIBAIOIIME NAHHYIO (PU3MUYECKYIO BENMYHMHY C APYTHMMH BEIMYMHAMH, BBIYUCIATH 3HAUECHHE
(buznueckoi BeIUYHHBL;



* QHAIU3UPOBATh KBAHTOBBIC SIBJICHMS, HCIOJB3Ys (DM3MYECKUE 3aKOHBI M IIOCTYJAThl: 3aKOH COXPAaHEHMsS SHEPIUH, 3aKOH COXPAaHECHHs OJICKTPUYECKOTro 3apsija, 3aKOH COXPAaHEHHsS MacCOBOTO YHCIIA,
3aKOHOMEPHOCTH U3JTy4EHHUS U MOTJIOIICHHS CBETa aTOMOM;

* pa3ianMyaTh OCHOBHbIE NIPU3HAKY IUIAHETAPHOH MOJIENM aTOMa, HyKIIOHHOH MOJIeNIM aTOMHOT0 /1pa;

* IPUBOJUTH IIPUMEPHI NIPOSBICHHUS B IIPUPOJIE M NPAKTHYECKOTO UCIOJIL30BAHUS PAAHOAKTUBHOCTH, SACPHBIX U TEPMOSJCPHBIX PEAKLMH, INHEHYaThIX CIIEKTPOB.

BuinycKHUK ROYYUM 603MOHNCHOCTb HAYUUMBCAL:

* UCNONB308AMb NONYYEHHbIE 3HAHUA 6 NOBCEOHESHOU JHCUSHU NpU 00pawjenuy ¢ npudopamu (Cuemyux UOHUSUPYIOWUX Yacmuy, 003umemp), Ol COXPAHEHUs 300pO6bs U COONIOOEHUSI HOPM IKOTIOSUHECKO20
nosedenus 6 OKpydcarowell cpeoe;

* COOMHOCUNL DHEP2UIO CEA3U AMOMHYIX A0ep ¢ 0eeKmom MAccol;

* NPUBOOUNL NPUMEPLL BIUAHUA PAOUOAKMUSHBIX USTYHUEHU HA JHCUSbIE OP2AHUIMBL, NOHUMAMb NPUHYUN Oeticmeus. 003umMempa;

* NOHUMAMb IKOAO2UHECKUE NPODIEMbL, BO3HUKAIOWUE NPU UCNONb30BAHUU ATNOMHBIX DNEKMPOCMAHYUL, U NYMU PeUeHUs: IMux npooaem, nepcnekmusbl UCHOIb308AHUS YRPABIIAEMO20 MEPMOSOEPHO20 CUHMESA.
DJIeMeHTbI aCTPOHOMHH

BBIITyCKHUK HAYYHTCSL:

* pa3inyaTh OCHOBHbIC MIPU3HAKU CYTOYHOrO BpalleHHs 3BE31HOT0 HeOa, nBrkeHus JIynsl, COJHIA U IUIAHET OTHOCUTENBHO 3BE3];

* IOHUMATb PA3INYMs MEKIY TeTMOLEHTPUYECKON U FEOLEHTPHYECKOI CHCTEMaMH MUPA.

Beinycknux nonyyum 603mMo#CHOCMb HAYYUMBCL:

* YKA3b18aMb 00WUe C8OUCMBA U OMAUYUS NAAHEN 3eMHOU SPYNNbL U NAaHem-2ueanmos; manvix mei CoaHeyHol cucmemsl U 60IbUWUX NIAHEN,; NOIb3068AMbCA KAPMOU 36630H020 Heba npu HAOTIOO0eHUSX 36630H020
neba;

* PasIUHaAmMs OCHOBHbIE XAPAKMEPUCUKU 36E30 (pasmep, ysem, memnepamypa), COOmMHOCUMb Yeem 36e30bl ¢ € memnepamypot,

* pazauuams eunome3sul 0 npoucxoxcoenuu ConHeuHol cucmemol.

JIMYHOCTHBIE Pe3yJIbTATHI OCBOCHHS YYAUIMMHMCS MPOrPaMMBbl:

e c(hOpMHUPOBAHHOCTH MIO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH yuammxcs;

YOKIEHHOCTH B BO3MOXKHOCTH TTO3HAHHUS [IPUPO/IBI, B HEOOXOMMMOCTH Pa3yMHOI'0 UCIIONB30BAHUS JOCTIKECHUI HAYKH M TEXHOJIOTUHT IS IaJIbHEHIIIEro pa3BUTHS YEJIOBEYECKOro 00IIECTBa,

YBaKCHHE K TBOPIIAM HAYKU U TEXHHUKH, OTHOLICHHE K (DU3UKE KaK 3JIEMEHTY OOLICUeTOBEUCCKOM KYIbTYPHI;

CaMOCTOSITEJIbHOCTh B IPHOOPETCHUH HOBBIX 3HAHHMI M MPAKTHYECKUX YMEHHUIA;

TOTOBHOCTb K BBIOOPY JKM3HEHHOTO IyTH B COOTBETCTBUH C COOCTBEHHBIMH HHTEPECAMH M BO3MOXKHOCTSIMH;

MOTHBAIHsI 00pa30BaTENbHOI AESATEIPHOCTH IIKOJbHUKOB HA OCHOBE IMYHOCTHO OPHEHTHPOBAHHOTO TTOIXO0/1a;

(bopMHUpOBaHHE LIEHHOCTHOTO OTHOLICHHUSI APYT K IPYTY, YUUTENEO0, aBTOPaM OTKPBITHIA 1 H300PETeHHH, pe3ybTaTaM O0yUCHHSI.

MeTanpeaMeTHbIMH Pe3yJIbTATMH 00y4eHHs1 (PU3HKH B OCHOBHOI LIKOJI€ SIBJSIIOTCS:

®  OBJa/ICHHEC HABBIKAMH CAMOCTOSTEIFHOTO IPHOOPETEHNUSI HOBBIX 3HAHHUI, OPTaHU3aIMH YUCOHOI IeSTEINBHOCTH, IIOCTAHOBKH 1IeJIeii, MIIaHHPOBAHMS, CAMOKOHTPOJIS U OLICHKH PE3yJIbTATOB CBOCH
y4eOHOI eATeTbHOCTH, TOCTAHOBKY LEJIeH, TNIAHMPOBAHHSI, CAMOKOHTPOJISL M OLICHKH PE3yJIbTATOB CBOCH IEATEIBHOCTH; YMEHHEM MPEIBUACTH BO3MOXKHBIC PE3yIbTaThl CBOUX ACHCTBHIA;

®  MOHWMaHMUIT Pa3INYHil MEXIY HCXOTHBIMU (DAKTAMH M THIIOTE3aMHU TSI HX OOBSICHEHHSI, TCOPETHICCKUMHI MOICISIMA U PEabHBIMU O0BEKTAMH; OBJIA/ICHIE YHUBEPCATbHBIME YICOHBIMHI
IefCTBUSIME HA IPUMEpax TUMOTE3 IS OOBSICHEHHST H3BECTHBIX (PAKTOB U SKCIIEPUMEHTAIBHOM IPOBEPKH BBIABHIAEMBIX THIIOTE3, Pa3pabOTKH TEOPETHYESCKUX MOJIEICH POLECCOB MJIN SBICHHIA;

e (opMupoBaHHE YMECHHUI BOCIIPUHUMATD, IIEpepadaThIBaTh U MPEABIBIATh HH()OPMAIIUIO B CIIOBECHOM, 00pa3HOi, CUMBOINYECKON (opMax, aHaTM3HUPOBATh U MepepadaThIBaTh MOMYUCHHYIO
MH(OPMAIINIO B COOTBETCTBUH C TIOCTABJICHHBIMH 3aa4aMH, BBIICIISATh OCHOBHOE COCP)KAHNE MPOYNTAHHOTO TEKCTA, HAXOIUTH B HEM OTBETHI Ha IIOCTABJICHHBIC BOIIPOCHI M H3JIAraTh €ro;

e  mpHOGpETECHHE OMBITA CAMOCTOSITEIBHOTO MTOKMCKA, aHalli3a U 0TOOpa HH(POPMALIIHU C HCIIOIb30BAHHEM PAa3INYHBIX HCTOYHHKOB W HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOTHIA TS PEIICHUS
MO3HABATENIBHBIX 33184,

®  pa3BHUTHE MOHOJOTUYECKOM M THAIOTHYECKON PEUH, YMEHHI BBIPAXKaTh CBOM MBICIH M CIIOCOOHOCTH BBICIYIINBATh COOECEIHNKA, TOHUMATh €T0 TOUKY 3PEHMUS, IIPU3HABATH MPABO JPYTOTO YEIOBEKa
Ha MHOEC MHEHHE;

®  OCBOCHHE MPUEMOB [IEHCTBHUIT B HECTAHIAPTHBIX CUTYAIMSX, OBIIAICHAC SBPHCTHYCCKIMH METOIAMH PELICHHS TIPOOIIeM;

e (opMHpOBaHHE YMEHHH pabOTaTh B IPYIIIE C BBHIMOJHCHHEM PA3IMYHBIX COLHATBHBIX POJIEH, PECTABIIATh H OTCTAMBATH CBOH B3MJISIBI U YOEXK ICHHUSI, BECTH IUCKYCCHIO



Conep:xanue yueOHoro npeamera «®usuka.9 kiace»

3aKoHBI B3aHMO/IeHCTBUSA U IBHKeHHs Te (36 1)

Marepuanbhas Touka. Cuctema otcuera. [lepemerenne. CKOPOCTh MPSIMOIHMHEHHOTO0 paBHOMEPHOTO NBIKeHHUs. [IpsaMonrHeliHOe paBHOYCKOPEHHOE IBHIKECHHE: MTHOBEHHAS

CKOPOCTb, YCKOpEHHE, iepeMelieHue. ['paguky 3aBUCHMOCTH KHHEMATHYECKUX BEJIMYMH OT BPEMEHH [IPU PABHOMEPHOM M PaBHOYCKOPEHHOM JBHKEHUH. OTHOCHUTEIBHOCTh MEXaHUUECKOTO JIBHIKCHHUS.
I'eonieHTpUUecKas ¥ reMOLEHTPHYECKas cucTeMbl Mupa. Muepuunanbhas cucrema orcuera. 3akonsl Hetotona. CBoOoaHoe nanenue. HeBecoMocTh. 3aKOH BCEMUPHOTO TATOTEHHUS. [MICKyCCTBEHHBIE CITyTHUKU
3emnun.]1 Umnynbe. 3aKOH COXpaHEHUs] UMITYIIbca. PeakTHBHOE IBHIKEHHE.

OPOHTAJIbHBIE JIABOPATOPHBIE PABOTHI

1 UccnenoBaHue paBHOYCKOPEHHOTO JABMKECHUs 03 HauaJlbHOI CKOPOCTH.

2 U3mepeHne ycKOpeHus: CBOOOTHOrO Ma/ICHHUSI.

Tpeomemnvimu pesynvmamamu 00YICHUS 110 JAHHOHN TeMe SBIIAIOTCS:

— MOHMMAaHHUE U CIIOCOOHOCTD OMHUCHIBATH M OOBSICHATH (DU3MUECKHE SBJICHUS: IOCTYIIATEIbHOS ABHKSHIE, CMEHA JIHS U HOYHU Ha 3emiie, CBOOOJHOE TTaICHHE TeJl, HEBECOMOCTb, ABUKCHHUE T10

OKPY>KHOCTH C ITOCTOSIHHOM 110 MOJLYJII0 CKOPOCTbIO;

— 3HaHME U CIIOCOOHOCTD JaBATh ONPE/IETCHHs/ONUCaHUs (PU3NUECKUX MOHITUH: OTHOCHTEIBHOCTD JBHKEHHUS, T€OLIEHTPUUECKAs U FeJMOLEHTPUYECKAsi CUCTEMbI MUPA; [11epBas KOCMUUYECKasi CKOPOCTb),
PpeaKkTHBHOE JABMKEHHUE; (PU3MUECKUX MOJISNICH: MaTepraibHasl TOYKa, CHCTeMa OTCUeTa; (PU3MYECKUX BEIUUYHH: IePeMELICHHE, CKOPOCTh PABHOMEPHOT'O MPSIMOJIMHEIHOTO ABUYKEHHUSI, MTHOBEHHAsI CKOPOCTD H
YCKOpEHHE MPU PAaBHOYCKOPSHHOM MPSIMOJIMHEHHOM JIBIXKEHHH, CKOPOCTh M IIEHTPOCTPEMHTEIBHOE YCKOPEHHE MIPU PABHOMEPHOM JIBIXKCHHH Tella [0 OKPY)KHOCTH, UMITYJIbC;

— IOHMMAaHHUE CMBICIIA OCHOBHBIX (PU3UUECKUX 3aKOHOB: 3aKOHBbI HpIOTOHA, 3aKOH BCEMUPHOTO TATOTEHHS, 3aKOH COXPAHEHHS UMITYJIbCa, 3aKOH COXPaHEHUS SHEPIHU U YMEHUE IPUMEHATh UX Ha IPAKTHKE;
— YMEHHE IPUBOJUTH NPUMEPBI TEXHUUECKUX YCTPONUCTB U JKMBBIX OPIaHU3MOB, B OCHOBE MIEPEMELIEHUS KOTOPBIX JIEKUT IPUHIUI PEAKTUBHOTO ABM)KCHUS; 3HAHUE M YMEHUE OOBSICHATD YCTPOHCTBO U ICHCTBUE
KOCMHYECKHX PaKeT-HOCUTENEH;

— YMEHHUE U3MEPSATh: MTHOBEHHYIO CKOPOCTb ¥ YCKOPEHHUE IIPH PAaBHOYCKOPEHHOM IIPSIMOJIMHEHHOM JABWKEHHHU, IEHTPOCTPEMUTEIILHOE YCKOPEHHE IIPH PABHOMEPHOM JIBHXKEHHH MTOOKPYIKHOCTH;

— YMEHHE UCIIOJIB30BATh MOJTyYSHHbIC 3HAHUS B TIOBCETHEBHOM )KU3HU (OBIT, 9KOJIOTHS, OXpaHa OKPYKAIOLIei Cpesibl).

Mexannyeckue Koj1e0aHus 1 BOJIHbI. 3BYK (15 4)

KonebarensHoe nemxenne. Konebanus rpysa Ha npyxunae. CBoboaubie KoineOanus. KonebatenbHas cucrema. MasTHUK. AMIDIMTY/A, IEPUOA, YacTOTa KosleObaHui. [["apMoHMUeckne KonebaHus).
[peBparienue 3Hepruu npu KojaedaTebHOM ABKECHUH. 3aTyXarolue Kojaeoanus. BeiHyxneHHbie Konebanus. Pe3onanc. Pacnipoctpanenue konebaumii B ynpyrux cpeaax. [lonepednsie i mpo10ibHbIE BOIHBI.
Jlnuna BosHbl. CBSI3b [UTMHBI BOJHBI CO CKOPOCTBIO €€ PAacTPOCTPAHCHUS U IIEPHOIOM (4acTOTOi). 3ByKOBbIe BOHBL. CKOPOCTH 3BYKa. BpicoTa, TEMOp M TPOMKOCTH 3ByKa. 9X0. 3BYKOBOI pE30HAHC.
[Murepdepenius 3ByKa].

OPOHTAJIbHA S JIABOPATOPHASI PABOTA

3 HccnenoBanue 3aBUCHMOCTH NEPUO/IA U YACTOTHI CBOOOIHBIX KOJIeOaHHI MasTHUKA OT JUTHHBI €70 HUTH.

Tpeomemnvimu pesyrbmamamu 0Oy4eHUs IO JTAHHOW TeMe SBJISIOTCS:

— MOHMMAaHHUE U CIIOCOOHOCTD OMHUCHIBATH M OOBIICHATH (DHU3MUECKUE SBJICHUS: KOJIEOAHUSI MATEMAaTHIECKOTO U MPYXUHHOTO MasiTHUKOB, PE30HAHC (B TOM YHCJIC 3BYKOBOH ), MEXaHHUECKHUE
BOJIHBI, JUTMHA BOJIHBI, OTPA)KEHHE 3BYKa, 9XO0;

— 3HaHME U CIIOCOOHOCTH JIaBaTh ONpeseeH s pU3NUECKUX MOHATHH: CBOOOIHBIE KosleOaHus, KolebaTenbHas CUCTeMa, MAasTHHUK, 3aTyXalolye KoJieOaHus, BbIHYKICHHbIC KOJCOaH s,

3BYK U YCJIOBHS €r0 PacIpOCTPAHCHNS; GU3MUCCKUX BEIUYMH: aMIUIUTY/A, IICPHOJ M YaCTOTa KOJIeOaHUH, COOCTBEHHAs YaCTOTa KoJIebaTeIbHOI CHCTEMBI, BEICOTA, [TeMOp], IPOMKOCTE 3ByKa,
CKOPOCTh 3BYKa; (DU3MIECKHX MOJIeNIei: [rapMOHHUYECKUE KoJleOaHust |, MaTeMaTHUECKUI MasTHHK;

— BIIaJICHHE YKCTIEPUMEHTAIbHBIMU METOAAMH HCCIIEIOBAHMS 3aBUCHUMOCTH TIEPUO/a U YaCTOTHI KOJeOaHUi MasiTHUKA OT JJIMHbI €r0 HUTH.

DJIeKTPOMarHuTHoe mnoJie (24 1)

OJHOPOZHOE U HEOJHOPOJHOE MarHUTHOE Tojie. HanpasieHne Toka 1 HalpaBJIeHHE JIMHUM ero MarHuTHoro nois. IIpasmiio Gypasunka. OGHapyKeHHE MarHUTHOTO 0. [IpaBHIIo JICBOI PyKH.
WHayKUpst MarHATHOTO NoJisl. MarHuTHbIN moTok. OneiTel Dapajiest. DineKTpoMaruuTHast HHIyKuus. HanpasineHue nHIyKIHOHHOrO Toka. [TpaBuito Jlenua. SIBnenue camonHaykuuu. IlepemMennblit Tok. ['eneparop
nepeMenHoro Toka. [Ipeodpa3zoBanust s3HEpTruK B dneKkTporeHepaTopax. Tpanchopmarop. [lepenaya anekTpudecKkoil SHEPTUH Ha pacCTOSHKUE. DIIEKTPOMArHUTHOE 10JIe. DIEKTPOMAarHUTHBIE BOJIHBL. CKOPOCTD
pacnpocTpaHeHH s JIEKTPOMATHUTHBIX BOJIH. BIIUSIHIE 2JIEKTPOMArHUTHBIX U3JIYUCHHUH Ha jKHBbIe oprann3mbl. KonebarenbHblit
kOHTYD. ITonydyeHne 3IeKTPOMAarHUTHBIX KojeOaHui. [IpuHIMIbl paquocBs3y U TeneBuaeHus. [IHTepdepeHnus cera.] DiIeKTpoMarHuTHas npupoza ceera. Ipenomienue cBera. [lokazaTens NpeloMICHUS.
Jucnepcus ceta. Lipera ten. [Cnextporpad u cnexrpockor.] THIBI ONTHIECKUX CIeKTpoB. [CHeKTpanbHbli aHanu3.] Ilornomenue u HCIryckaHUe cBeTa aTOMaMH. [IporCXoXKAeHNe TMHEHIAThIX CIEKTPOB.

OPOHTAJIbHBIE IABOPATOPHBIE PABOTbBI

4 VzydeHue sABJICHUSI DJIEKTPOMATrHUTHON HHIYKIIHH.

5 HaGuroeHne CIUIOIIHOTO U JIMHEHYaThIX CIIEKTPOB HUCITyCKAaHMS.

Tpeomemnvimu pesyrbmamamu 0Oy4SHUS IO JTAHHOW TeMe SBJISIOTCS:

— MOHMMAaHHUE U CIIOCOOHOCTD OMUCHIBATh H OOBSICHATH (DH3MUECKUE SBICHUS/TIPOLIECCHI: DIICKTPOMArHUTHASL HHIYKIIMS, CAMOUHYKLIIUS, TIPETIOMIICHHE CBETA, AUCIICPCHUS CBETA, MOTJIONICHHE U UCITYyCKAaHUE CBETa
aTOMaMHM, BOSHUKHOBEHHUE JINHEHYATHIX CIIEKTPOB MCITyCKAHMUSI U MOTJIOIICHHS;

— 3HaHHE U CIIOCOOHOCTD JIaBaTh ONPE/ICTICHHs/ONUCaHuUs (PU3NUECKUX MMOHITHIA: MATHUTHOE T10JI€, IMHUK MarHUTHON WHIYKIHH, OJHOPOJHOE U HEOJAHOPOIHOE MATHUTHOE 0JI€, MATHUTHBIH MOTOK, TepeMEHHbIH
JNEKTPUYECKUIT TOK, DJIEKTPOMATHUTHOE TI0JIE, SIEKTPOMArHUTHBIC BOJIHBIL, JIEKTPOMArHUTHBIC KONCOAHHsI, PAUOCBS3b, BUJUMBIN CBET; (U3MIECKUX BEIMYMH: MATHUTHAS MHAYKLHS, HHIYKTUBHOCTb, IIEPUOJI,
4acTOTa ¥ aMIUIUTY/a JIEKTPOMAarHUTHBIX KOJIeOaHuUH, IoKa3aTeNnu MpeoMIIeHHs CBETa;

— 3HaHKe (POPMYJIMPOBOK, TOHUMAHHE CMbICIIA U YMEHHUE NPUMEHSTh 3aKOH IPEIOMIICHUS cBeTa U npaBuilo JIeHia, KBaHTOBBIX NocTynatoB bopa;

— 3HaHME Ha3HAYCHHUS, yCTPOICTBA U IPUHIHUIIA ISUCTBUS TEXHUYECKHX YCTPOHCTB: 3JIEKTPOMEXaHUUCSCKUI HHAYKIHMOHHBII T'eHepaTop MepeMEHHOTO TOKa, TpaHc(POopMaTop, KoeOaTe bHbIH KOHTYp, IETEKTOp,
CIEKTPOCKOII, crieKTporpad;

— [moHMMaHHe CYyTH METOJ1a CIIEKTPAIbHOTO aHANIN3a U €0 BO3MOXHOCTEH].

CTpoeHue aToMa 1 aTOMHOTO0 sigpa (20 1)



PaanoakTUBHOCTD Kak CBUACTENBCTBO CJIOKHOIO CTPOCHUSI aTOMOB. Alb(a-, Oeta- 1 ramMma-usnydenust. Onbitel Pesepdopaa. SnepHas Mojens atoma. PanuoakTHBHBIE IPEBPAILCHHS aTOMHBIX SIEp.
CoxpaHeHue 3apsI0BOTO 1 MACCOBOTO YUCEN MIPH SIEPHBIX PEaKIUAX. DKCIICPUMEHTAIbHbBIE METO/BI NCCIEAOBaHMS YacTHUIl. IIpoTOHHO-HEHTpOHHAs MOIeNb Aapa. DU3NIECKUH CMBICT 3apsIOBOTO 1 MACCOBOTO
yucen. Vzoromnsl. [IpaBuna cMemenus s anbda- u 6eTa-pacnaja npH sACPHBIX peakiusax. JHeprus CBsA3M yacTull B sape. [lenenue siaep ypana. LlenHas peakius. SlnepHas sHepreTHka. DKOJIOTHUECKUe
po0ieMbl pabOThI aTOMHBIX dieKTpocTaHui. Jlosumerpust. [lepuon monypacnana. 3akoH paJinOaKTHBHOTO pacmnaia. BiausHue paanoakTHBHBIX M3yUYeHUH Ha )KUBbIC OpraHU3MbL. TepMosiepHas peakiusi.
Uctounuku sueprun ConHIa U 3Be3.1.

OPOHTAJIbHBIE JIABOPATOPHBIE PABOTHI

6 V3mepeHne ecTeCTBEHHOTO PaHalliOHHOTO (POHA JO3UMETPOM.

7 U3yuenue nenenus spa aToma ypasa mo Gpororpaduu TpeKos.

8 OueHka nepuoza 1noirypacmajia HaxXoAsAIIUXcs B BO3AyXe MIPOIYKTOB paciaja raza paJloHa.

9 U3ydeHue TPEeKOB 3apsHKEHHBIX YaCTHUI] IO TOTOBBIM (oTorpadusm.

IIpeomemuvimu pesyromamamu 00y4CHUS 1O AAHHOM TeMe SIBIISIOTCS:

— MOHMMAaHHUE U CIIOCOOHOCTD OMHUCHIBATH M OOBSICHATH (DU3HUCCKUE SIBICHUS: PAJHOAKTHBHOCTh, HOHU3UPYIOLINE U3ITyICHHUS;

— 3HaHHE U CIIOCOOHOCTD JIaBaTh ONPE/IeICHHs/OMUCaHuUs (PU3NUSCKUX MMOHSITHI: paTOaKTHBHOCTb, ajlb(a-, 6eTa- 1 raMMa-4acTHIbl; (GU3MIECKUX MOJIEIICH: MO/ICIIH CTPOCHHSI aTOMOB,
npeanoxenusie J[. Tomconom u D. Pesepdopiom; mpoTOHHO-HEWTPOHHAsI MOJIETb aTOMHOTO SIIpa, MOJIEITb [TPOIIecca ACICHHS sAApa aToMa ypaHa; (U3NUECKUX BEIMYUH: MOTJIOICHHAS /1032
u3IydeHus1, KO3 UIMEHT KauecTBa, SKBUBAJICHTHAs /103a, TIEPHO/]I TTOJTypacnaa;

— YMEHHUE NPUBOJUTH IIPUMEPHI U 00BSICHATH YCTPONUCTBO U IPHUHIIMIT JEHCTBHS TEXHUYECKHUX YCTPOMCTB M YCTAaHOBOK: cueTuuK ['elirepa, kamepa BuibcoHa, my3bIpbKOBasi KaMepa, SepHbIi peakTop Ha
MEJUUICHHBIX HEHTpOHAX;

— YMEHHE U3MEPSTh: MOIIHOCTH 035l PAAMOAKTHBHOTO H3IIy4eHHsI OBITOBBIM TO3UMETPOM;

— 3HaHHE (OpMyIMPOBOK, TOHMMAHKE CMBICIIa M yMEHUE TPUMCHSATH: 3aKOH COXPaHEHHS MacCOBOI0O YMCIIa, 3aKOH COXPaHEHHs 3aps/a, 3aKOH PaANO0AaKTHBHOTO Pacla/ia, PaBUIO CMEIICHHS;
— BJIJICHUE SKCIICPUMEHTAJIBHBIMI METOJaMH MICCIICA0BAHUS B IIPOLIECCE M3YYCHUS 3aBUCUMOCTH MOIITHOCTH M3JIyYeHHUS IPOAYKTOB paclajia pajioHa OT BPEMCEHH;

— NOHMMAaHKE CYTH SKCIEPUMEHTAIBHBIX METOJOB HCCIICIOBAHUSI YACTHIL;

— YMEHHE UCIIO0NIB30BaTh MOJyYEHHbBIE 3HAHKS B TIOBCEIHEBHOM KU3HHU (OBIT, 9KOJIOTHSI, OXPaHa OKPYKAIOLIEH Cpe/ibl, TEXHUKA OE30MACHOCTH U JIp.).

Ctpoenue u 3Boonns Beenennoii (3 4)

Cocras, cTpoenue u npoucxoxaenue Conneunoit cuctemsl. [Inaners u mansie Tena Conneunoit cuctemsl. CTpoeHue, u3nydeHue n asontouna ConHua n 3sesg,. CTpoeHune 1 aBoaoLma

Bcenennoii.

Ilpeomemuvimu pesyrbmamamu 0Oy4eHHs 1O TaHHOW TeMe SBISIOTCS:

— TPE/ICTaBIICHUE O COCTABE, CTPOCHUH, IPOUCXOXKACHUHU 1 Bo3pacTe COMTHEUHON CHCTEMBI,

— yMeHHUE MPUMEHATh (PU3UUECKHE 3aKOHBI T O0bACHEHUs ABKeHuUs ruiaHeT CONHEYHO# CHCTEMBI,

— 3HaTh, YTO CYNIECTBEHHBIMH IIAPAMETPaMH, OTIIMYAIOIINMHE 3B€3/IbI OT IUIAHET, SBJIIOTCS UX MACChl U HICTOYHUKH YHEPTHH (TEpMOsIEPHBIC PEaKK B HEApax 3Be3/1 M PaIHOaKTHBHEIC

B HeZIpax IUIaHeT);

— cpaBHHBaTh (HU3UUECKUE U OPOUTAIBHBIC TAPAMETPHI TUIAHET 3€MHOM TPYIIIBI C COOTBETCTBYIOIIMMH MapaMeTPpaMH [UIAHET-TUTAaHTOB U HAXOJUTh B HUX 00II[ee U Pa3IHIHOE;

— 00BsacHATE cyTh 3¢ pekra X. Jloruiepa; GopMynnpoBaTh 1 00BSCHITH CyTh 3aKoHa J. Xab0ia, 3HaTh, YTO ATOT 3aKOH SIBHJICS IKCIICPUMEHTAJILHBIM MOATBEPKICHUEM MOJICIIM HecTalnoHapHoil Beenennoi,
oTKpbITOH A. A. ®puamaHomM.

HroroBasi KOHTpoJIbHAsE padoTa (1 1)

Obwumu npedmemHnsimMy pe3ybTaTaMu 00yUSHHUS 10 JAHHOMY KYPCY SIBIISIFOTCSI:

— YMEHHE MOJIb30BaThCsl METOIaMH HAYYHOT'O UCCIICIOBAHHS SIBICHHUI ITPUPOJIBI: IPOBOIUTH HAOJIOACHHS, ITAHMPOBATH U BHINIOJHATE SKCIIEPUMEHTHI, 00pabaThIBaTh PE3yJIbTaThl U3MEPEHHH, IPECTaBIISATh
Ppe3ysbTaThl H3MEPEHNUH C TIOMOIIBIO Ta0IHI, rpaduKoB U GopMyII, OOHAPYKUBATH 3aBUCHMOCTH MEX /1y (PU3NUECKHMH BEINYNHAMU, OOBSICHSTEH PE3yJIbTAaThl U JICJaTh BBIBOJIBI, OIICHUBAThH TPAHMIIBI IIOTPEITHOCTEH
Pe3yIbTaToOB N3MEPEHHUIA;

— pa3BHUTHE TEOPETHYESCKOTO MBIIUICHHS Ha OCHOBE ()OPMHUPOBAHHSI YMEHHUI yCTaHABINBATH (DAKThI, Pa3InyaTh MPUUUHBI U CICACTBHS, UCHIOIB30BATh (PH3MIECKHE MOJICIH, BBIIBUI'aTh THIIOTE3bI, OTHICKUBATH U
(opmynupoBaTh 10Ka3aTEIBCTBA BBIIBHHYTHIX THIIOTES.
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Haobniwooams onucvieams u 06vacuams I1P]], [TH]] Tenexku ¢ KaneabHULEH, IBU)KEHUE MasTHUKA B IBYX CUCTEMax OTCUéra, OJJHa U3 KOTOPBIX CBA3aHa C 3eMJIEH, a
JIpyrasi ¢ JIEHTOH, ABIDKYIIEHCS paBHOMEPHO OTHOCHTENBHO 3EMIIH, IIPOSIBIICHNE HHEPIH, OIBITH HINTIOCTpUpYIomue crpaBeaauBocTs 1 3-na H-Ha, nagenue oqHux u
TeX e Tell B BO3/LyXe U Pa3psUKEHHOM IIPOCTPAHCTBE, OIBITHI, CBUAETEIbCTBYIOIIUE O COCTOSHUU HEBECOMOCTH TeJl, IIOJIET MOZIENIH PAKeThl; onpedeisims 10 JIEHTE CO
clelaMH Karesb BHI ABHKEHHs TeIEXKKHU, IPOHIEHHBIH €10 ITyTh ¥ NPOMEKYTOK BPEMEHH OT Havaa JIBUKEHHs 10 OCTAHOBKH, MOIY/IU U IIPOEKIMH BEKTOPOB Ha
KOOPAMHATHYIO OCh; 000CHOGbIGAM b BO3ZMOXKHOCTD 3aMEHBI TEIEKKH €€ MOJIENbI0 — MaTepPHATbHOH TOUKON — ISl OIIMCAHUS JBIKCHUST; HPUGOOUMb NPUMEDDL, B
KOTOPBIX KOOPJMHATY ABIIKYIIErOCs Tela B TI000H MOMEHT BPEMEHH MOXKHO OIIPEASIIHTb, 3HasI €T0 HaualbHYI0 KOOPJHHATY U COBEPUICHHOE UM 3a JAaHHBIH
IIPOMEXYTOK BPEMEHH IepEMELIEHNUs], 1 HEeJlb3sl, €CJIM BMECTO IepEeMEILEHNs 3aJaH NPOIeHHBIH Ty Th, IOSICHSIONINE OTHOCUTEIbHOCTD ABHKEHHSI, PEAKTUBHOI'O
JIBIDKEHHUS B IPUPOJIE U TEXHUKE; 3ANUCHIGAMb YPABHEHHE IS ONPEEICHUS] KOOPJHHATHI ABIDKYIErocs Tela B BEeKTOPHOI U CKaIsIpHOH (opMe, HCIIONIb30BaTh €ro
JUISL peIIeHNs 3aad, ISl HaXOXKICHUS MIPOSKIUH 1 MO/ BEKTOpa MepeMEIeHHs Tella, UL BBIYUCICHUS] KOOPAUHATHI ABMIKYIIErocs! Tela B JII000H 3aTaHHBII
MOMEHT BpeMeHH, (JOpMyITy JUIs ONIPEeICNICHHs] yCKOPEHHUS B BEKTOPHOM BHJIE U B BUJIE HPOEKLIUI Ha BRIOPaHHYIO 0Ch, (HOPMYITY IPOCKLMH NEPEMEIICHHS Tea Py
IMTHJ, ¢opmyny Broporo 3axoHa HerotoHa B BekTOpHOM 1 ckaisipHoM Buze, |11 3-1 H-Ha B Buge ¢popMyisl, exunuy n3mepeHus xkéctkoct tena B CH, 3akon I'yka B
BHUJIe MATEMAaTHYECKOTO YPaBHEHHS UL CIIydast MaJIbIX YIpyrux nedopmanuii, GopMyity 4t pacdéTa paboThl IOCTOSHHON cHiibl Ipu I1]1; dasams onpedenenue I1P]1,
JneopMalH Tela, CHIIbI YIPYTOCTH, )KECTKOCTH TeJjla, CHUIIbI TPEHHs, ONPEJICNICHHS UMITyJIbCa Tella, pAa0OThI CHJIbI, HOTCHIHAIBHOM CHJIbI, TOTEHIMAIBHOMH 1
KHHETHYECKO! SHEPTUH; HOHUMAMb, YTO XapaKTEPHU3yeT CKOPOCTh, CMBICII 3aKOHA BCEMUPHOTO TATOTEHUS, KaK 3aBUCHT YCKOPEHHE CBOOOHOTO ITaICHUsI OT
reorpa)MIeCcKoi IMHUPOTH MECTA U BEICOTHI TeJIa HaJl IIOBEPXHOCTBIO 3eMIIH, TPaHUIBI IPIMEHIMOCTH 3aKoHa ['yKa, IPIYHHBI BOSHHKHOBEHHS CHJIBI TPEHHS, OT 4ero
3aBHUCHUT CHJIA TPEHUS M KOI(PMUIMEHT TPEHHUS, CMBICI 3aKOHA COXPAHECHMS HMITYJIbCa, CMBICI 3aKOHA COXPAHEHMS MEXaHUUECKON SHEPIUH; Onpedensanty POCKINH
BEKTOpa CKOPOCTH Ha BHIOPAHHYIO OCh; peuiams 3a1a4n Ha pacu€T ckopocty tena npu [IPJ], Ha pacuéT cpeHel myTeBoi CKOPOCTH U MOJIYJISl CPEIHEH My TeBOi
CKOPOCTH M MOZYJISI CpEeAHEN CKOPOCTH IepeMeIleHNs, paCUETHBIE U KaueCTBEHHBIE 3aJa4H ¢ npuMeHenueM ¢opmyi [TH/I, pacuérHble 1 KadecTBEHHBIE 3a/ja4H HA
HpUMeHeHHe 3aKoHOB HploToHa, Ha IpuMeHeHne GOpMyIIbI UL ONIPEe/IeICH s yCKOPEHUS CBOOOIHOTO MaICH s, PaCUETHBIC U KaUeCTBEHHbIC 3a/1a41 Ha BBIYHCIICHUE
MOTEHIAITFHON M KHHETHIECKOH SHEPTUH TeJl, Ha IPUMEHEHUE 3aKOHA COXPAaHEHUsI MEXaHUIECKOIl SJHEPTHH; CInpoums zpagux CKopoctH, yckopeHus teina mpu [TPJ]
u [TH/I; doxa3viéams paBeHCTBO MOAYJISL BEKTOPA MEPEMEIICHHUS TIPOMICHHOMY MyTH U IUIOMIAIH MO IPa(UKOM CKOPOCTH; yMents 110 rpadukam ONpeiesaTh BUI
JIBH)KCHMS, HEOOXOMMBIC XapPaKTEPUCTUKU JBIKCHUS; 00bACHAMb HU3MICCKUN CMBICI IOHATUH MTHOBEHHAs: CKOPOCTh, YCKOPEHHUE, SBICHUE PHTSHKCHUS TEN 1
HCTIONB30BaTh 9TH 3HAHUS B TIOBCEHEBHOH KN3HHU, IPUYNHY BO3HUKHOBEHUS [IGHTPOCTPEMUTEIBHOTO YCKOpeHNUs! IpH PJ1 110 OKpY)KHOCTH, IPUYHHY BOSHHKHOBEHHS
LEHTPOCTPEMHUTEIEHOTO YCKOpeHH s 1pH PJ] TOUKH 10 OKPY>KHOCTH, KaKasi CHCTeMa Tell Ha3bIBaeTCsl 3aMKHYTOM, Korzia padoTa CHIIBI IIOJIOKHTENbHA, OTpHLATeIIbHA
WM paBHA HYJIIO; RPUGOOUMb NPUMEPbI PABHOYCKOPEHHOTO IBIKEeHUs, popmyiny mytu npu [TP/], [TH/I B ObITY U TeXHHUKE, pa3IMYHbIX YUCIOBBIX 3HAUCHUI
YCKOPEHHSI IBHKSHUSI, IPOSIBIICHYSI HHEPLMH, CBOOOTHOTO MaJIeHNs B OBITY U TEXHUKE, YHCIOBOTO 3HAUCHUSI YCKOPEHHSI CBOOOJHOTO MAaICHH)s, 3AMKHYTOI CHCTEMBI,
MIOTEHIMAITBHBIX CHII, IPEBPAIEHHS OJHOTO BUJIa MEXaHUUECKOH YHEPTHHN B APYTOH; npumensams GOpMyILy IVl pacdéTa YCKOPEHHS IPH PEIIeHHH PAacYETHBIX 3a1ad;
3anucvigams HOPMyITy IS ONPEAEICHNs YCKOPEHHS B BEKTOPHOM BHJIE U B BHIE MIPOEKIMi Ha BEIOPAHHYIO 0Ch, opmyity ckopoctu Tena mpu [TH/], ypaBuenune ITH]T
X(t), 3aKOH BCEMHUPHOTO TATOTEHHS B BUJIE MATEMAaTHYECKOTO YpaBHEHHUsI, (HOPMYITY MOJYJISI MAKCHMAJIBHOM CHIIBI TPEHHSI [TOKOsI, 3aKOH COXPAHEHHUsI HMITYJIbCa,
TeopeMy 00 H3MEHEHH! KHHETHIECKOI YHEPTUH Tella, 3HAHUS O 3aKOHE COXPAHEHHS HMITYJIbCa M 3aKOHE COXPAaHEHHST MEXaHMIECKOH SHEPIHH K PEIICHHUIO 3a/1a4;
yumams u cmpoums rpaGUKU CKOPOCTU; 0eamb 6b1600bl O XapaKTepe IBIKCHHS TENEKKHU, O ABIKEHUH TeNl C OXUHAKOBBIM YCKOPEHHUEM IPH e CTBUH Ha HUX
TOJIBKO CHJIBI TSDKECTH, 00 YCIIOBHSIX, IPH KOTOPBIX TeJa HAXOISITCS B COCTOSTHUY HEBECOMOCTH; 8bI4UCAAMb MOLYIIb BEKTOPa NepeMeleHus, coepuieHaoro [1PJ] u
ITH/I Tenom 3a N-ro ceKyH/Iy OT Hayaja IBIKEHHSI, [0 MOIYJIF0 EPEMEILEHHs], COBEPIIEHHOTO MM 3a K-10 CEeKyHIy, MOIYJIb IIEHTPOCTPEMHUTEIBLHOTO YCKOPEHHS,
uzmepamy NPOIJICHHBIN MyTh (BBICOTY MaJCHHs) U BpEMs ABIKEHUS OpyCKa; paccuumupléams yCKopeHue Opycka M ero MrHOBeHHyto ckopocts rpu [1PJ] u ITH/,
YCKOpeHHe CBOOOIHOTO MaeHus OpycKa; padomams é zpynnax (IapaMu); UCHOIb306amy 3HAHWS W HABBIKH H3MEPEHUS IyTH U BPEMEHH JBIKSHUS B OBITY, 3HAHHS O
nedopMayy TeNna, CHiIe YIPYrocTH i 3aKoHe ['yka B IIOBCETHEBHOI KU3HH, 3HAHUS O TTOJOKUTEIEHOM H OTPHIATEILHOM BIHSHAH CHJIBI TPSHUS B TOBCEXHEBHOM
JKU3HHU, 3HAHHSA O 3aKOHE COXPAaHEHMSI UMITYJIbCa B IOBCEHEBHOM XKU3HHU, 3HAHUS O PEaKTHBHOM JBI)KEHUH U paKeTaX B OBCEIHEBHOM KU3HU, 3HAHHSA O
MEXaHHYeCKOW paboTe B MOBCEAHEBHOM KU3HU, 3HAHUSI O NIPEBPALICHUN MEXaHHYECKOIl SJHEPTHHU B IIOBCEIHEBHOM JKU3HN; AHAAU3UPOGamb TPAGHUK CKOPOCTH,
yckopenus, rpaduk ITPJ] u ITH/I, 3ranus 00 MMITyIIbCE TEMa M €ro N3MEHEHWH B IOBCEAHEBHOI XXU3HN; npumenams 3Hauns o [TH/I x pemennro 3anay; cpasnusams
TPaeKTOPUH, IyTH, TIePeMelIeHNs], CKOPOCTH MAsSTHHKA B YKa3aHHBIX CHCTEMAaX OTCUETa; NO/16306ambCA NOTYICHHBIMI 3HAHIAMHU 00 OTHOCHUTEIBHOCTH
MEXaHHYECKOTO JIBI)KCHUS B [TOBCEIHEBHON JKH3HH; 661600ums HOpMYITy IUIsl ONPEEIICHUs] YCKOPEHHSI CBOOOTHOTO NMaieHus, (OpMyTy HepBOi KOCMHYECKOU
CKOPOCTH, (POPMYJIBI CBSI3U MEXaHWYECKON PabOTHI CHIIBI TSHKECTH M H3MEHEHHS TIOTEHIIMAIBHOM SHEPIHH Tela, MEXaHHYEeCKOH paOOTHI CHITBL; Hepeuucisnme BUIBI
TPEHNUS; HA3bI6AMb YCIOBHS, IPH KOTOPBIX TeNa JBIKYTCS MPSMOIMHEIIHO U KPHBOIUHEIHO, YUCIOBBIE 3HAUCHHS IEPBOH H BTOPOH KOCMHYECKUX CKOPOCTeil;
u300parcams Ha PUCYHKaX BEKTOPBI CKOPOCTH M LIEHTPOCTPEMHUTEIBHOTO YCKOPEHHMS MPH IBVKEHUU TOUKH MO OKPY)KHOCTH; pacckazvigams o nrxennn UC3;
caywamy TOKIAIbI 00 HCTOPUH Pa3BUTHUsI KOCMOHABTHKY; 3HAMb SIMHHIBI H3MEPEHHS HMITYJIbCa Tella

MexaHudeckue
KoJIe0aHus U
BOJIHBI. 3BYK
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Onpedenamp xonedaTenbHOE IBUKEHUE IO €T0 MIPU3HAKaM, TAPMOHUYECKHE KOJIeOaHus 110 UX MPU3HAKaM, KOJIMYECTBO (YHCII0) KoJieOaHuil MasSTHUKA; BPUBOOUM b
MpUMepHI KoJIeOaHuii B IpUpoJe, OBITY U TEXHHUKE, SKCIIEPUMEHTAIbHOE UCCIICI0BaHNE 3aBUCHMOCTH ITEPHO/Ia IIPYKUHHOTO MasiTHHKA OT MacChl Tpy3a U XKECTKOCTH
MPY)KUHBI, IPHIMePbI TApMOHHYECKHX KOJIeOaHHH B TIPUPOAE, OBITY U TEXHHKE, IPHMEPHI TOJIE3HBIX U BPEIHBIX IPOSIBICHUI pe30HaHCa M IIyTH YCTPAHEHHs BPESIHBIX
HPOSIBIICHH PE30HAHCA, MPUMEPHI HCTOYHUKOB 3BYKa, 0OOCHOBAaHME TOTO, YTO 3BYK SIBISICTCS] IPOIOJIBHOM BOJIHOM; OnuChI6amb TNHAMIKY CBOOOIHBIX KOTCOaHM
HPY>KMHHOTO U MaTeMaTHYECKOr0 MassTHUKOB, MEXaHU3M 00Pa30BaHUs BOJIH; U3MePAMmb KECTKOCTD NPYXXHHBI, BPEeMsI KOJIMYECTBA KOICOAHNH; HA3bI6amb BEIIMUUHbI,
XapakTepH3yolue KojaedaTenbHOoe ABIKCHHE, YCIOBHS CYIIECTBOBAHHS HE3aTyXalONMX KoebaHuil, PU3HYecKie BEIMYHHbI, XapaKTePH3yIOLINe BOJTHOBON MPOLECC,
(u3rUeckre BeIUYNHBL, XapaKTEPHU3YIOIIHE YIIPYTUe BOIHEL, JHAa30H JacTOT 3BYKOBBIX BOJH, (GDH3UYECKUE BEIUIUHBI, XapaKTEPU3YIOIIHE 3ByKOBEIC BOIHBL;
3anucwvieams HopMyITy B3aMMOCBSI3H IIEPHOA U YACTOTHI KOJICOAHUH, (POPMYJIBI B3aHMOCBSI3U MEK/LY BEINYMHAMU XapaKTEPH3YIOIIUE YIIPYTHE BOJIHBI;
paccuumsiéams TNEPUOJ U 4aCTOTY KONeOAHNH MasTHHUKA; pabomams 6 2pynne (napamu); UCno16306anms 3HaHNUS 3aBUCHMOCTH NIEPUOJIA U YaCTOTHI KOJICOAHMH
MasTHHUKA OT €T0 JUIHHEI B OBITY; 00bACHAMb IPUIHHY 3aTyXaHHs CBOOOJHBIX KONCOAHHI, B €M 3aKII0YaeTCs SIBICHUE PE30HAHCA, I0YEMY B Ia3aX CKOPOCTb 3BYKa
BO3PACTacT C MOBBIIICHUEM TEMIIEPATypPhl, HAOIIOJaEMBIH OIIBIT IO BO30YKACHUIO KOIEOAaHNH OJJHOr0 KaMEpTOHA 3BYKOM, HCITyCKaeMbIM APYrUM KaMEPTOHOM TaKoOi
XK€ YaCTOTBI; HOJI6306AMbCA TIOTyYCHHBIMY 3HAHUSAMH B IIOBCEIHEBHOM JKU3HU; ROHUMAamb QU3UUCCKYIO CYLIHOCTb SIBIICHHS PE30HAHCA; pa31uyams TONEPEYHbIC 1
IIPOJOIbHBIC BOIHEL; HPUMEHAMb NONYICHHbIE 3HAHUS B IOBCEAHEBHOM JKM3HH, 3HAHUS O XapPaKTEPHCTUKAX MEXaHUUCCKUX KoIeOaHUH 1 BOJIH K PENICHUIO 3a/1a4;




6b106UZANb 2UNOME3bl HA OCHOBAHUU YEUOEHHBIX ONBINOE OTHOCUTEILHO 3aBUCHMOCTH BBICOTHI OT YaCTOTHI, @ TPOMKOCTH - OT aMIUIUTY/(bI KOJICOaHNI NCTOYHNKA
3ByKa, O 3aBHCHMOCTH CKOPOCTH 3BYKa OT CBOHCTB CPEJIbl 1 OT TEMIICPATYPhI; yMents OOBbACHATH IPUHLNII JCHCTBHS PYNOpa; peutams PacuéTHbIe 1 rpaduuecKre
3a/1a41 Ha MEXaHHYECKHUE KOIeOaHNS 1 BOIHBI

DJIeKTPOMarHuTHOE
nose
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Oobvsacnams HAOIIOaEeMBIC OTIBITHI 110 MTOBEICHHIO MATHUTHOM CTPEJIKH B MATHUTHOM I10JI€ MTPOBOJHUKA C TOKOM U COJICHOU 1A, M3TydYCHHE U MOIIOIICHUE CBETa
aTOMaMH U POUCXOXK/ICHHE JINHEHYIAThIX CIIEKTPOB HAa OCHOBE MOCTYIaTOB bopa; derams 6b1600b1 0 3aMKHYTOCTH MarHUTHBIX JIMHUN U 00 0CIa0IeHHH MATHUTHOTO
TIOJISL ¢ yIaJeHHeM OT IPOBOJHUKA C TOKOM, (DH3HMUEcKyIo cyTh IpaBii JIeHma u popMyaupoBaTs ero, GU3HIecKnii CMBICI OKa3aTells IPEIOMIICHUS, CyTh U 1aBaTh
ornpeeseHne AUCTICPCUH CETa; U300pal camsy zpaguuecku TMHUKA OTHOPOTHOIO U HEOJHOPOJHOIO MATHUTHBIX MOJICH OCTOSHHOIO I0JI0COBOIO MarHUTa, IPSMOro
MPOBOJIHHKA C TOKOM, COJICHOHIa; hopmynuposams paBuiio OypaBunKa Ui IPsIMOro IPOBOAHKUKA C TOKOM, IIPABHJIO IPABOI PYKHU [UISL COJICHOHIA; Onpedeiants
HaIpapJIeHHe dJIEKTPHIECKOT0 TOKA B IIPOBOJHUKAX M HAIPABJICHUE JIMHIH MATHUTHOTO I10JIs1, HAIIPaBIEHNE CHIIBI, NeHCTBYIOEH Ha JIICKTPHIECKUH 3apsi,
JBIDKYLIMICS B MATHUTHOM I10JI€, 3HAaK 3apsiia ¥ HAlPaBJICHUE IBIDKEHUS 3apsDKCHHON YaCTULIBI B MATHUTHOM MOJIC; BPUMEHAMb TIPABUIIO JICBOW PYKH, IPABUIIO
JleHua u mpaBuITO MPaBOi PYKH IS ONPEAENICHHS HATPABICHHS HHAYKIIMOHHOTO TOKA B IPOBOJIOYHOM BHTKE M KaTYIIKe, 3HAHUSI O DJIEKTPOMArHUTHBIX KOJICOAHUAX K
BOJIHAX K PELICHHUIO 3a/1a4; 3anucsiéams GOpMyILy B3aUMOCBS3U MOAYJIS BEKTOpa MarHUTHON MHIYKIIUHM MarHUTHOTO TIOJIS C MOJYJIEM CHJIBI, IeUCTBYIOMIeil Ha
MIPOBOJHKK JUIMHOM |, pacriosioxeHHbIH NepIeHANKYISPHO JIMHUSIM MarHUTHON WHAYKIIUH, ¥ CUIION TOKA B IIPOBOJJHUKE; HOHUMAMb, UTO TAKOS MATHUTHBIN MOTOK,
4TO OH XapaKTePU3yeT, GPU3UUECKUI CMBICI HHIYKTUBHOCTH M TO, YTO MOSBICHHE HHAYKIMOHHOTO TOKA MPU Pa3MbIKaHUH LIE€MH CBHICTEIBCTBYET 00 SHEPIUU
MAarHUTHOTO IIOJIS TOKA, IPUYNHY BO3HUKHOBEHHUS dJIEKTPOMAarHUTHOTO HOJISL, YTO CKOPOCTH PACIPOCTPAHEHHUs! JJIEKTPOMAarHUTHBIX BOJIH €CTh caMasi OOJIbIIIast
CKOPOCTB B IPHPOJIE, YTO OHA PaBHA CKOPOCTH CBETA B BaKyyMe, ABOHCTBEHHOCTh CBOMCTB CBETA, T.C. €r0 Ayalu3M; OHUCHIGAM b 3aBHCHMOCTh MATHUTHOTO [IOTOKA OT
MHIYKIAH MATHATHOTO TIOJISI, IPOHH3BIBAOIIETO IUIOIIAAb KOHTYPa H OT €r0 OPHEHTALHH [0 OTHOIICHHIO K JIMHUSAM MarHUTHOH HHIYKIUH, Pa3IHIUs MEKITY
BUXPEBBIM MIEKTPUUECKHM U JIEKTPOCTATHUECKUM I0IsiMH, onbIT T.}OHTa; Hadnodams, nonumams, 00bACHAMb U ORUCHIGANb OTIBITHI, TIOJTBEPIKAAIOIIIE
MOSBJICHHE JJICKTPUYECKOTO TOKa B 3aMKHYTOM KOHTYpE MPU U3MEHEHUH MATrHHUTHOTO IOJISI, IPOHU3BIBAIONIET0 KOHTYP, B3AaHMOACHCTBHE aTIOMUHUEBBIX KOJEL C
MOCTOSTHHBIM MAarHUTOM, SIBIICHHE CAMOMHIYKLIIH, OIIBIT II0 H3YYCHHIO U MPUEMY DJICKTPOMATHHTHBIX BOJH, CBOOO/IHBIC JICKTPOMArHUTHBIC KOJIEOaHUs B
KoJe0aTeIbHOM KOHTYpE, Pa3IoXKeHHe OeJIoro CBeTa B CIIEKTp IIPU €ro IPOXOKIASHUH CKBO3b IPU3MY H ITOJIydeHHE OeIoro CBeTa IyTEM CIIOKEHHUS CIIEKTPaIbHBIX
LBETOB C MOMOIIBIO JIMH3bI, CIUIOIIHON U IMHEHYAThIe CIEKTPBI UCITYCKAHUS; HPUBOOUNb TIPUMEPBI TEXHUUYECKOTO HCIIOIb30BAHMUS SBICHHS dIEKTPOMATHUTHOM
HHIYKLUUH; HPO8OOUMb UCCIICNOBATEIbCKHII IKCIICPUMEHT 10 U3yICHHUIO SBICHHUS dJIEKTPOMArHUTHOI HHAYKIHN; AHAIUZUPOGAM b PE3YIIbTATHI SKCIIEPHMEHTA U
denamp 6b18600bl; pabomams 6 zpynne (napamu); pacckasviéanms 00 yCTPONUCTBE U MPUHIMIIE ICHCTBHUS FeHEPaTopa MepeMEHHOro TOKa, O Ha3HAUCHUH YCTPOUCTBA,
MPUHLKIIE JEHCTBHS TPAaHCHOPMATOPA U €ro MPUMEHEHHH, O MPUHIMIAX PaJHOCBSI3U U TEJICBUICHHS, 00 YCTPOWCTBE MPUHIMIE ACUCTBHS IBYXTPYOHOTO
CIIEKTPOCKOIIA U CrieKTporpada, ux MPUMEHEHUH; HA3b16amb CIOCOOBI YMEHBILICHHS TOTEPh MIEKTPOIHEPTUH MIPH Mepeaade eé Ha OOIbIIHe PACCTOSHHUS, PA3THIHBIC
JIana30HbI JJIEKTPOMATHUTHBIX BOJIH, YCJIOBHSI 0Opa30BaHUs CIUIOIIHBIX U JINHEHYATHIX CIICKTPOB HCITyCKAaHHS; yMemb YATATh KAy dJIeKTPOMarHUTHBIX BOJH,
NIOJTy9aTh M pa3IndaTh HHTEP()EPCHINOHHYIO U TH(PAKIVOHHYIO KapTHUHBI, peuwtams PacIETHBIE 3aa49n Ha popMyiay ToMcoHa, pacuéTHBIE U rpadHUecKue 3aJa9i Ha
JNIEKTPOMATHUTHBIE KOJIeOAHUs U BOJHBI, ciiyuwiams noknas «Pa3BuTue cpeacTB U cmocoboB mepeaadn HHHOPMAIMK Ha JANEKHe PACCTOSHMUS C IPEBHUX BPEMEH U 10
HaIINX JHEH; npueooums npuMephl HHTEpPEpeHIHN, TUGPAKIINH CBETa; 0a6amy ONpeeleHNs TU(PaKIUN CBETa; 3apUCO8bI6aAm b PA3INIHbIC THIIHI CIIEKTPOB
HCITyCKaHHs

Crpoenue aToma u
ATOMHOTO sI/Ipa
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Onucwreams onbiThl Pesepdopaa mo 06GHaApYKEHHIO CIOKHOTO COCTaBa PAAHOAKTHBHOTO H3JTydI€HHMs, OMMCHIBATE OMBITH Pesepdopaa mo uccieq0BaHuIO ¢ TIOMOIIBI0
paccestHUs anb(a-9acTHI] CTPOSHHS aToMa, MOZIeNN aToMoB ToMcoHa n Pesepdopaa, mporiece feneHns sapa aToMa ypaHa; HOHUMAMb U 00bACHAMb CYTh 3aKOHOB
COXpaHEHHs] MACCOBOTO YHCIIA H 3apsia MPU PaJAHOaKTHBHBIX MPEBPAIICHISX, (DH3UUECKUI CMBICT 3aKOHA PAJIHOAKTHBHOTO PACTIA/A, CMBICI CJIOB «IIEMEHTAPHBII) 1
«aHTHUBEILECTBOY; 00BACHAMY YUIUUECKUI CMBICTI ROHAMUI MACCOBOE U 3apsIOBOE YUCIA, YEM PA3IMIAIOTCSI SIpa H30TOIOB, SHEPTHS CBSI3H H Ae(EKT Mace, HemHast
peaxIys U KpUTHIeCKast Macca; MPUMEHSITh 3aKOHBI COXPAaHEHUs] MACCOBOTO YHCIIA M 3apsiia IIPH 3aIliCH ypaBHEHHUH SIEPHBIX peaKluii, 3aK0H COXPaHeHHs HMITyJIbca
JUTsl OOBSCHEHHS IBIDKEHUSI ABYX sIIEP, 00PA30BABIIUXCS IPH ACICHIH SIIpa aTOMa ypaHa, MoJTyIeHHbIC 3HAHKS B TIOBCEJHEBHOM KU3HU, 3HAHKS K PELICHUIO 337124 [0
Teme «CTpOeHHe aToMa 1 aTOMHOTO sipa. Vcrmonp30Banie SHEPTUH aTOMHBIX SITEPY; PACCKA3bI6AMb O HA3HAYCHHUH, YCTPONCTBE U MPUHIAIIC ACHCTBHUS CUETIHKA
I'éiirepa n kameps! BriibcoHa, 0 Ha3HAYEHHN SIEPHOTO PEaKTOpa Ha MEUICHHBIX HEHTPOHAX, €T0 YCTPOHCTBE U NMPHHIINIIE JEHCTBHS, B YEM 3aKIIFOYASTCS IIPOLECcC
AHHUTHJISALAH, U3MEPAMb MOLIHOCTH PAAUAIOHHOTO (DOHA TO3UMETPOM; CPAGHUEAM b TIONYICHHbIN PE3yIbTAT C HAMOOBIINM JOMTYCTUMBIM ISl Y€IOBEKa
3HAYCHUEM; pabomams ¢ zpynne (napamu); peuwiams PACIETHBIC 3a1a491 HA Te(EKT MACC M DHEPTHIO CBSI3M ATOMHBIX s7IEp, Ha 3aKOH PaIHOaKTHBHOTO Paclaja;
HA3b16amMb YCIOBUSI IPOTEKAHMS YIIPABISIEMON LIETHOM peakIuy, MpeuMyIecTBa U Henoctatku ADC mepes ApyruMy BUIAMH SJIEKTPOCTAHIINH, YCIOBHS MPOTEKAHUS
TEPMOSICPHOM PEaKIHH, YACTUIIBI TIO3UTPOH, AHTHHEHTPUHO, AHTUIIPOTOH; HA3LIGANb (PU3UYECKUE eI UNBI TIOTTOMEHHAS 1032 U3ITyIeHUs, KOdDDUIHeHT
KavecTBa, DKBUBAJICHTHAS [1038; CLYULAMb JIOKIA] O OHOIOTHIECKOM JCHCTBHU PaIHOAKTHBHBIX U3IIYUCHUI; 0agamsp ONPEICICHIs (DU3NIECKOM BETUINHBI TEPHOT
nosrypacrnaza; 3anucsiéams HopMyITy 3aKOHA PaJHOAKTUBHOTO Pacliajia; npueooums IpUMephl TEPMOSIACPHBIX PEaKLHii; crmpoums TpaduK 3aBUCUMOCTH MOIITHOCTH
JTO3BI M3ITyIEHUS MPOIYKTOB PACIA/ia PAIOHa OT BPEMEHH; OUeHUan b TI0 TpAQUKyY IEPHO/I MOypaciaia MPpOAyKTOB Paciajia pajoHa; npedCcmas/isams pe3yibTaTbl
M3MEPEHUIi B BHJE TaOJIHIL

HTtorosoe
TIOBTOPECHUE

ﬂpu/nemzmb 3HaHUs K PEIICHUIO 3a/1aY 110 TEMaM Kypca CbI/ISI/IKPI 9 knacca

Crpoenne u
3BOIIOIHNL
BCEJICHHOM

Hab6nwoams cnaiinp! unn Gpororpaduu HeOECHBIX 00BEKTOB; HA3bI8AM b TPYIITEI 00BEKTOB, BXOAAIIMX B COMHEUHYIO CUCTEMY, IPUYHHBI 00PAa30BaHUS ISITEH HA
Conne; npugooums npuMepsl U3MEHEHHUS BUJIa 3BE3IHOTO Heba B TEUCHNE CYTOK; AHAIU3UPOAmb CIAbl Wit GoTorpaduu miaHeT, GpoTorpaduu COTHETHON
KOPOHEBI M 00pa30BaHUi B HEl; cpagHu6amy ITaHETH 3eMHOM IPYIIIBI, IUTAHETHI TUTAHTEL, onucsiéams Gororpaduu Maibix Ten COMTHEYHOH CHCTEMBI, TPU MOACIH
HecTaruoHapHoil Beenenunoi, npemioxenusie @puaManoM; 00vacHams HU3MIECKHE IPOLECCHL, Ipoucxodmue B Heapax ConHna U 3837, B 4EM HPOSIBIIETCS HE
CTalOHApHOCTh BeeneHHoit; 3anucsisams 3axon Xaboia

Hroro
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Y4yeOHO-MeTOAMYECKOE U MATEPHAILHO-TEXHUYECKOe o0ecnieyeHne yueOHOro npeamera gusznka 9 kiace
IS YIUTENs:
Pabouas nporpamma E.H. TuxonoBa. ®usuka. 7-9 knaccer: paboune nporpammel/ M. Jlpoda, 2015;
Mertomudeckoe mocobus k mepepadoranHoMy 1o OI'OC yuednuky «Pusnka. 9 xinace» aropoB A.B. [1épeimkuna, E.M. I'yTHHK pu 3 yacax u3y4eHns GU3HKH
B Hepento /E.M. I'ynuk, O.A. Yepnukosa.-M.: [Ipoda, 2018
EI'D. ®uzuka. UnTeHCHBHAs cCaMOCTOSITENbHAS MOATOTOBKA K EnuHoMy rocynapcrseHHomy 3k3ameny / O.W. ['pomuesa. — M.: UznarensctBo «Ox3amen», 2007,

. Yueonnk: ®uznka. 9 k. / A.B. [Iépemmkua. — M.: [Ipoda, 2019;

. JL.O. I'eanenmreiin, JI.A. Kupuk, 1.M. I'ensrar. Coopuuk 3amad o pusuke. M. Maemo3nna.2012 t;

. B.A. Bonkos. [loypounsle pa3zpaboTku no ¢usuke k yueOHsM komiuiekcam C.B. I'pomosa n A.B. I1épeimkuna. 9 knace. — M.: BAKO, 2005;
. JL.O. I'eamenmreiin, JI.A. Kupuk, 1.M. I'ensrar. Coopauk 3amad o pusuke. M. MaemosnHa.2012 T

. C.B. bo6poga Iloypounsie pa3pabotku nio ¢pusuke. 9 knacc. .Bonrorpaa: Yaurens, 2007 1

. HK. MaptrinoBa. @uzuka. Kuura qist yaurens. M. [Ipocsemenue, 2009;

JI.A. Kupuk. CamocTrosTenbHbIe M KOHTPOJIBbHBIE paboTh! o pusuke B 8 kimacce. M. MJIEKCA. 2010 ;

H.K. Xannanos. OI'D 2017. ®usnka: coopauk 3amanuii: 9 xmacc. — Mocksa: Dxcemo, 2016;

H.C. IlypsimeBa. @u3uka: HOBBIH MONHBIN cripaBoYHUK [T moArotoBku K I'MA: 9 kimace. — MockBa: ACT: Actpens, 2015;

H.U. 3opun. OI'D 2017. ®usuka: TpeHUpoBOUHbIE 3aganus / MockBa: Dkcmo, 2016;

E.E. KamzeeBa. ®msnka. 9 xiracc. OCHOBHOM TOCYJAaTICTBEHHBIN SKk3aMeH. THITOBbIe TeCcTOBbIE 3aManus/M.: «x3amen», 2016;

C.H. Jomauna C.H. ®usznka. 9 knacc. 52 quarHoctuueckux BapuanTa/M.: «HarmmonansHOE 00pazoBanue», 2012 (I'MA.Dxcnpecc-muarnocTuka);

O.U. I'pomueBa. EI'D. ®usuka. UHTeHCHBHAS caMOCTOSITeIbHAs MOATOTOBKA K EnnHOMY rocyaapcteeHHOMY sk3ameny/ M.: M3natenscTBo «OK3amen», 2007
KommakTt-nuck ¢ aHuManusiMy 1 BugieopparMeHTaMu.

JL1s yyarmmxcst

1. Yuebnuk: ®usuka. 9 k1. / A.B. [I€peimkun. — M.: [Ipoda, 2019.
2. 3apaynuk no pusuke 9 knacc / 'enpenmreitn JI.3., Kaitnanos A.b., KoxkxeBaukos B.b.. M. MHemo3uHa

CpencrBa 00vueHus

TexHuueckue cpesicTBa: KOMIBIOTEP, MYJIbTUMEIUHHBIN POEKTOP, MPOEKIMOHHBIHN 3KpaH, DVD-komnekus yueOHbIX GUibMoB.

Hatypanbnbie 00bekThl: MOsieIb CONIHEYHON CUCTEMBI, II100yc 3eMii, riI00yc 3BE3AHOr0 Hebda.

Y4yebHo-npakTHUecKoe 000pyaoBaHue (MIpUOOPHI, MPUCTIOCOOJIEHHS ): KOMIUIEKT JIAOOPAaTOPHOTO 000PYAOBaHUS U MIPUHAIISKHOCTEH JUIs TPOBEACHUS
JIEMOHCTPALIMOHHBIX U MPaKTUYECKUX paboT, KapTa 3BE3AHOT0 HeOa, TaOIHUIIBL.
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