


Pe3yAbTaThl OCBOEHHA Kypca (hH3IHKH

AHYHOCTHBIE Pe3yAbTaTBhI:

copMHpOBaHUE II03HABATEABHBIX HHTEPECOB, HHTEAACKTYAABHBIX U TBOPYECKHUX
CITOCOOHOCTEH yYIaIluXCs,;

y0eKIEHHOCTh B BO3MOXKHOCTH ITIO3HAHUS ITPUPO/IbI, B HEOOXOIUMOCTH PAa3yMHOIO
HCIIOAB30BAHHS JOCTHUXKEHUM HAYKU U TEXHOAOTHHU JIAS JAaABHEHIIEero pa3BUTUSI
YEeAOBEYECKOTO 00IIeCTBa, YBasKeHHe K TBOPLAM HayKH U TeXHUKH, OTHOILIEHUE K
dr3uKe KaK 3AeMeHTy 00IIIeYeA0BEYECKON KYABTYPHI;

CaMOCTOSITEABHOCTb B IPHOOPETEHUH HOBBIX 3HAHUH U IIPAKTUYECKUX YMEHUH;
MOTHUBaIUs 00pa30BaTeAbHON AeATeABHOCTH IIIKOABHUKOB Ha OCHOBE AUYHOCTHO
OPUEHTHPOBAHHOTO IIOAX0/1A;

dopMHpOBaHMe IIEHHOCTHBIX OTHOIIIEHHUH APYT K APYTY, YIYUTEAI0, aBTOPAM OTKPBITHUH
u u3obperTeHul, pe3yAbraraM o0ydeHUs.

Me’ranpenme’rnme pe3yabpTaTshl:

OBA3[IeHHE HaBbIKaMH CAMOCTOSTEABHOTO IIPpHOOpEeTEeHNS HOBBIX 3HAHUH,
opraHu3alllMu yieOHOH [esaTeAbHOCTH, IIOCTAHOBKU lleAeH, IIAaHUPOBaHU,
CaMOKOHTPOAA U OLIEHKHU PE3YABTATOB CBOEH NEeATEABHOCTH, YMEHUAMU IIPEABHUIACTD
BO3MOZXKHBIE PE3YABTATHI CBOUX AEUCTBUM;

IIOHHMAaHUE pasAudri MeXKIy UCXOAHBIMU (paKTaMH U THUIIOTE3aMU AT UX
OO'BSICHEHHSI, TEOPETUIECKUMHU MOIEAIMH U PEaABHBIMU OOBEKTaMHU, OBAQCHUE
YVHUBEPCAABHBIMH YYeOHBIMH AeHCTBUSIMU Ha IIpUMepax THMIIoTe3 AAd 00bsICHEeHUs
U3BECTHBIX (PAKTOB U SKCIIEPUMEHTAABHOU IIPOBEPKHU BBIABUTAEMBIX THIIOTES,
Pa3paboTKH TeOPETHIECKHUX MOIeAeH IIPOIIECCOB UAU SIBA€HUH;

dopMHpoBaHNe YMEHNI BOCIIPUHUMATD, IIepepadaThIBaTh U IIPEABIBAATH
uHQOPMAIIHIO B CAOBECHOH, 00pa3HOH, CHMBOANYECKOH hopMax, aHaAU3UPOBATh U
rnepepadaTeIBaTh IIOAYYEHHYI0 HH(POPMAIIHIO B COOTBETCTBUU C IIOCTABA€HHBIMHU
3a1a9yaMi, BBLAEASITE OCHOBHOE COAEPXKaHUE TPOYUTAHHOIO TEKCTA, HAXOAUTH B HEM
OTBETHI Ha IIOCTABA€HHBIE BOIIPOCHI M U3AaraTh €ro;

IpuobpeTeHue ONbITa CAMOCTOSITEABHOTO IIOHMCKA, aHAAW3a U 0TOOpa MH(pOpMAaIIHU C
HUCIIOAB30BaHHEM Pa3AMYHBIX UCTOYHHKOB U HOBBIX HH(OPMAIIMOHHBIX T€XHOAOTHH
JAd PELIICHHA ITIOCTAaBACHHBIX 3a/1a4,

Pas3BHUTHE MOHOAOTHYECKOH U AHUAAOTHYECKOM pedYH, YMEHHS BbIpakaTh CBOU MBICAH U
CIIOCOOHOCTH BBICAYIIUBATBL cobeceHHUKA, IIOHNMATh €ro TOYKY 3PEeHUs, IIPHU3HaBaTh
IIpaBoO APYroro 4eAOBEKAa Ha MHOE€ MHEHHUE;

OCBOEHHE IIPHUEMOB AEHUCTBUN B HECTAHAAPTHBIX CUTYyallUdX, OBAQJIEHUE
3BPUCTUYECKUMH METOaMHU PELIeHUs IPodAeM;

dopMHupoBaHKe YMEHUI paboTaTh B I'PYIIIIEe C BHIMOAHEHUEM PA3AHMYHBIX COIHAABHBIX
peAel, IIpeaCTaBASITh U OTCTAaUBaTh CBOU B3TAGABI U YOEKIEHUS, BECTH AUCKYCCHUIO.

IIpeaxMmeTHBIE pe3yABTATHI:

3HAHUA O IPUPO/Ie BasKHEUITNX (PUI3UIECKUX ABACHUN OKPYKAIOIIETO MUpa U
IIOHHUMAaHHE CMBICAA (PU3HUIECKUX 3aKOHOB. PACKPHIBAIOIIUX CBA3b H3YYE€HHBIX
SIBA€HUM;

YMEHHS IOAB30BaThCS METOJaMU HAYYHOTO MCCAEIO0BAHUS IBACHUH ITPUPOLIHI,
IPOBOAUTL HAOAIOZIEHUS, TIAAHUPOBATH U BBIITOAHATEH 9KCIIEPUMEHTHI, 00pabaTbIiBaTh
pPe3yABTaThl U3MEPEHUH, TPEACTABAATEh PE3YABTATHI U3MEPEHHUI C IIOMOIIBIO TaOAHIIL,
rpadukoB 1 PopMyAs, OOHAPYKUBATH 3aBUCHMOCTH MeXKAYy (PU3NIECKIMH
BEAMYHNHAMH, OOBSICHSITD IIOAYYE€HHBIE PE3YABTATBI U IeAATh BBIBOIbI, OIIEHUBATH
T'PaHUILIB] IIOTPENTHOCTEN PE3YABTATOB U3MEPEHUH;

YMEHHS HPUMEHATH TEOPETUYIECKHEe 3HAHUS 110 (DU3VKE HAa NPaKTHKE, PEIIaTh
duzuyecKye 3aaa9yu Ha IPUMEHEHHE [TOAYIEHHBIX 3HAHUH;

YMEHHUS U HaBBIKU IPHUMEHSITD ITIOAYYE€HHbIE 3HAHUA JIAS OO0BSICHEHUS [TPUHIIHIIOB
OEUCTBUA BaKHEHIINX TEXHUIECKUX YCTPOUCTB, PEIIeHU MTPAKTUIECKUX 3a1a4
IOBCETHEBHOM JKU3HHU, 00ecriedeHUsT 6€30IaCHOCTH CBOEH KHU3HH, PAIIMOHAABHOTO
OPUPOAOIIOAB30BAHUA U OXPaHbl OKPYZKAIOIIEH CPEbI;



e dopMHpoBaHHEe YOEXKIEHUS B 3aKOHOMEPHO CBS3HU U II03HABAEMOCTH SIBACHUM
OPUPOIBI, B OOBEKTUBHOCTH HAYYHOTO 3HAHUS, BLICOKOH IIEHHOCTU HAyKH B
Pa3BUTHUU MaTEPUAABHOU U AYXOBHOMN KYABTYPBI AIOLCH;

e pa3BHUTHE TEOPETHUECKOI'O MBIIIIACHHS HAa OCHOBE (POPMUPOBAHUA YMEHUH
ycTaHaBAHUBaTh (PAKThI, PA3AUYATDH IIPUYHUHBI U CAEICTBUS, CTPOUTH MOJIEAU U
BBIZIBUTATh THUIIOTE3bI, OTLICKUBATh U (POPMYAHUPOBATDH JOKA3ATEABCTBA BbIABUHYTHIX
TUIIOTE3, BBIBOAUTD U3 S9KCIIEPUMEHTAABHBIX (PAKTOB U TEOPETHUYECKUX MOIeAeH
¢du3ngecKue 3aKOHBI;

e KOMMYHHUKATHBHBIE YMEHUS HOKAAQOBIBATH O PE3yAbTATAX CBOETO HCCAEIOBAHUS,
y4acTBOBaTh B AUCKYCCHH, KPATKO U TOYHO OTBeYaTh HA BOITPOCHI, HUCIIOAB30BAaTh
CITPAaBOYHYIO AUTEPATYPY U APYTHE UCTOYHHUKUA UH(POPMAIIHH.

B pe3yAbTaTe H3y4YeHHS (PH3HKH B 9 KAacCe YIE€HHK HOAKEH:
3HATh/MOHHMATH

¢ CMBICA IOHATHH: PU3NUECKOE ABAEHUE, PUIUYECKUIT 3aKOH, B3aUMOIEHCTBUE,
9AEKTPHYECKOE TIOAE, MATHUTHOE TI0A€, BOAHA, aTOM, ATOMHOE SIP0, HOHU3UPYIOIIIHE
U3AYIEHUS;

e cMbICA PH3HYECKHX BEAHYHH: IIyTh, CKOPOCTb, YCKOPEHHE, Macca, CHAA, UMIIYAbC,
paboTra, MOITHOCTh, KHUHETUYECKAad SHEPrusd, IIOTeHITHaAbHAS SHepTrud, KO3 QUIIUEHT
IIOA€3HOT0 AeHUCTBUL;

o cMbICA (hDH3HYIECKHX 3aKOHOB: HEIOTOHA, BCEMUPHOTO TATOTEHHUS, COXPaHEHUS
UMITyAbCA U MEXaHUYIECKOH SHEPTHH.

yMeThb

e OIIHCBIBATH H OO'BACHATH (PH3HYECKHE IBACHHSI: PABHOMEPHOE IIPSIMOAUHENHOE
OBUXKEHUE, PABHOYCKOPEHHOE MPSIMOAHHEHHOE ABUKEHUE, MEXaHUYeCKHe KoaebaHusa u
BOAHBI, SA€KTPOMATHUTHYIO HHAYKIIHIO;

¢ HCIOAB30BaTh (pH3HYECKHE NPHOOPHI H H3MEPHTEABHBIE HHCTPYMEHTHI AAS
H3MepeHHs (PH3HIECKHX BEAHYHH: PACCTOSHUS, IIPOMEKYTKa BPEMEHU, CUABI;

¢ IIPEACTABASITH PE3YABTATHI H3MEPEHHH C MOMOILILIO TAOAHIL, rpadHKOB, H
BBIIBASITH Ha 3TOH OCHOBE MIIHPHYECKHE 3aBHCHMOCTH: IIyTU OT BPEMEHH, CHABI
YIPYTOCTH OT YOAUHEHUS PY3KUHBI, CHABI TPEHHUS OT CHABI HOPMaABLHOTO JaBAE€HUS,
repuona KoaebaHUM MasTHHUKA OT OJAWHBI HUTH, Iepuosa KoaeOaHUY rpy3a Ha Ipy:KUHE
OT MAacChlI I'py3a U KE€CTKOCTH IPYKUHEI;

e BBIpPaXXaTh Pe3yAbBTATHI H3IMEPEHHH H pacueTOB B eAHHHIAX MexkAyHapoaHOH
cucremsl (Cu);

¢ IIPHBOAHTH NPHMEPHI NPAKTHYECKOr'0 HCIIOAB30BaHHA (PH3HYECKHX 3HAHHH O
MEXaHHYIECKHX, SACKTpOMal"HI/ITHBIX 1 KBAHTOBBIX ABACHHUAX,

e pewIaTh 3aZaYH Ha NPHMEHEHHE H3y4YE€HHBIX (PH3HIYECKHX 3aKOHOB;

¢ OCYLIECTBASITh CAMOCTOSITEABHBIH MOHCK HH(GPOPMALHH €CTECTBEHHOHAYYHOTO
CoOdcpKaHHUAd C HUCIIOAB30BaHHUEM pa3AI/I‘-IHI:IX HUCTOYHUKOB (YLIC6HLIX TEKCTOB,
CIIPaBOYHBIX U HAYYHO-TIONIYASPHBIX U3IaHUI, KOMITBIOTEPHBIX 043 JaHHBIX, PECYPCOB
HUutepHeTa), ee 00paboTKy U MPEeACTAaBACHHUE B PA3AUYHBIX (popMax (CAOBECHO, C
TIOMOIIIBIO TPAPUKOB, MaTeMaTHIECKUX CUMBOAOB, PUCYHKOB U CTPYKTYPHBIX CXEM);

¢ HCIIOAB30BaTh NMPHOOpPETEHHBIEC 3HAHHSI H YMEHHS B IPAKTHYIECKOH
AEeSITEABHOCTH H IIOBCEAHEBHOH XH3HH: [Ad o0ecriedeHUsT 6€30IIaCHOCTH B ITPOIIECCE
HUCITIOAB30BaHUs TPAHCIIOPTHBIX CPEACTB, PAITMOHAABHOTO ITPUMEHEHHUS MPOCTHIX
MEXaHH3MOB; OIIEHKH 0€e30IIaCHOCTH pPaaHuallioOHHOro (ooHa.

Coaepxkanue o6pazoBaHHus
(102 gyaca, 3 yaca B HeZEAlO)

MexaHHKa

OCHOBBbI KHHEMATHKH

Mexanudeckoe aBuzkeHre. OTHOCUTEABHOCTD ABHKeHUd. CucTeMa orcueTa. MaTepruasbHad TodkKa
Kak MojieAb (pusudeckoro Teaa. Tpaekropud. [IyTs 1 nepemertieHue.

du3nyecKre BEAHNYHNHbI, HEOOXOAUMBIE AL OIIMCAHUS ABUXKEHUSI U B3aUMOCBA3b MEXKIYy HUMHU
(IyTh, IEpEMeEIIeHNEe, CKOPOCTb, YCKOPEHUE, BPEMS IBUXKEHUSI).



CkopocTh — BEKTOpHada BeandrnHa. Moayab BEKTOpPa CKOPOCTH.

PaBHOMepHOE ITpsiMoanHeHHOe nABUKeHHe. OTHOCUTEABHOCTh MEXaHUYECKOTO ABUXKeHUd. ['paduku
3aBHCHMOCTH IIyTH U MOAYASI CKOPOCTH OT BPEMEHHU ABUXKEHUH.

YckopeHUue — BEKTOPHAad BeAndrHa. PaBHOyCKOpeHHOe IIpsiMoAnHeliHoe aBmxKeHue. ['paduku
3aBHUCHMOCTH IIyTU U MOOYAS CKOPOCTH PaBHOYCKOPEHHOI'O IIPIMOAMHENHOTO ABHKEHHA OT BPEMEHU
JBUZKEHHUS.

JIBHzKeHMe 10 OKPYKHOCTH C IIOCTOSIHHOM I10 MOAYAIO CKOPOCTBIO. lleHTpocTpeMUTEABHOE
YCKOpeHMe. YCKOpPeHHe CBOOOIHOIO ITaJeHUSI.
dpoHTaABHBIE AaOOpaTOpPHEIE PpabOTHI
HccaenoBaHre paBHOYCKOPEHHOTO OABUKEHUS TeAa 6e3 HauaAbHOM CKOPOCTH.
JdemMoHCcTpaIHH
1 OTHOCHUTEABHOCTDH OBUXKEHUSI.
ITpaMoAarHEHHOE U KPUBOAMHENHOE NBHUXKEHUE.
Crpobockorr.
CrounomeTp.
CaozkeHHe IIepeMEILCHUN.
[TaneHre Tea B BO3AyXe U pa3psizKeHHOM rase (B Tpybke HrbroToHa).
OrmpeneaeHue YCKOPEHUS IIPU CBOOOTHOM MMaAeHHUH.
8. HampaBaeHHe CKOPOCTH IIPHU ABUIKEHUU I10 OKPYKHOCTH.
OCHOBBI ZAHHAMHKH
Nueprusa. UueptHOoCTE Tea. IlepBrliii 3akoH HeioToHa. UHepriaabHasa cucreMa orcdeTa. Macca —
ckaaspHas BeanunHa. Cuaa — BeKTOpHaa BeandnHa. Bropol 3akoH HreroTona. CaoxkeHHe CHA.
Tperuii 3akon HeroToHA.
CBoOOOIHOE TIAIEHUE TEA.
'paBUTaAIOHHBIE CHUABI. 3aKOH BCEMUPHOI0 TATOTeHUd. CHAa TIKeCTH. [IBUXKeHNe NCKYCCTBEHHBIX
CIIyTHUKOB. PacueT nnepBo¥f KOCMUY€CKOM CKOPOCTH.
Cuaa ymnpyroctd. 3akoH ['yka.
Bec Teaa, nBHUXKyIllerocsi ¢ yCKOpeHHEM I10 BepTHKaAl. HeBeCOMOCTE U IIEPerpy3KH.

Cuaa TpeHus.
dpoHTaABHBIE AaOOpaTOpPHEIE PaboOTHI
V3aMmepeHre yCKOpPeHHsI CBOOOIHOTO ITaIeHU.

JleMOoHCTpaIlHH
1 IIposBaeHHE MHEPIIHH.
CpaBHeHUE Macc.
HN3mepeHUe CcHA.
Bropoii 3akoH HrioToHa.
CaoxkeHUe CHA, IEUCTBYIOIIMX Ha TEAO IO YTAOM APYT K APYTY.
. Tperutt 3akoH HrloToHAa.
3aKOHBI COXpaHEHHS B MEXaHHKe
Hmnyabc Teaa. 3aKOH COXpaHEeHHd UMITyAbca. PeakTHBHOE NBUKEHHE. YCTPOUCTBO PaKeThl. 3HaUYEHHE
pabor K.O. IIMOAKOBCKOTO [ASI KOCMOHaBTHKH. JIOCTHXKEHHS B OCBOEHHH KOCMHYECKOTO
IIpOCTpPaHCTBA.
JemMoHCTpaItHH
1. 3akoH coxpaHEHUs UMIIyALCA.
2. PeaxTuBHOE OBUIKEHUE.
3. Mogmeab pakeTsl.
MexaHHYECKHE KOA€OAHHSI H BOAHBI

Mexanudeckue KorebaHus. CBoOogHBIE KOAeOaHMsA. AMIIAUTYIA, TIEPHOI, YacToTa, (pa3a KoaeOaHUH.
MaremaTuyeckuii MagTHUK. PopMyaa neproza KoaebaHuH MaTeMaTHYeCKOTO MasgTHHKA.

Koaebanusa rpysa Ha nipyzxkuHe. PopMmyaa riepuoga KoaebaHUM IPYy>KUHHOTO MasITHUKA.
[TpeBpalieHHe SHEPruu IpU KoaebaTeAPHOM OBUKEHUH. BbIHyKneHHbIe Koaebanusd. PezoHaHC.
Pacripoctpanenne koaebaHUNE B yIPYyTHX cpedax. MexaHWYeCKHe BOAHBI B OOHOPOOHBIX Cperaax.
[TommepeuHble UM IIPOAOABHBIE BOAHBI. J[laMHa BoOAHBI. CBA3b [OAWHBI BOAHBI CO CKOPOCTBIO €€
pacrpocTpaHeHUs U IIEPUOZOM (4acTOTOH).

3ByKOBbIE BOAHBI. 3BYK KakK MexaHn4deckad BoaHa. CKOpPOCTb 3ByKa. ' pOMKOCTE U BbICOTa 3ByKa. IXO.
AKYCTHYECKHU PE30HAHC. YABTPA3BYK U €r0 IIPUMEHEHUE.
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PpoHTaABHEBIE AabOpaTOpPHEIE paboThI
HccaemoBaHue 3aBHCUMOCTH IIEpUOJA U 4aCTOThI KoAeOaHUM MaTeMaTHYeCKOTro MasTHHUKA OT €ro
JAVHBI.
JemMoHCcTpaIHH
CBobogHbIe KoaeOaHUS rpy3a Ha HUTH U Tpy3a Ha IpPYKHUHE.
3aBHUCHMOCTB IIeproaa KoAeOaHUH Irpy3a Ha IPy:KUHE OT 3KECTKOCTH IIPYKHUHBI B Macchl I'py3a.
3aBUCHMOCTD ITeproga KorebaHUH I'py3a Ha HUTHU OT €€ JAWHBI.
Briny>knieHHbIe KoAeOaHUS.
Pe3onanC MagTHHUKOB.
I[IpuMeHEHME MasgTHUKA B Yacax.
PacrnipocTpaHeHue NonepedHsIX U IPOOOABHBIX BOAH.
Koaebaroniuecsa Teaa Kak UCTOYHUK 3ByKa.
3aBUCHUMOCTb T'POMKOCTH 3BYKa OT aMIIAUTYIbI KoAeOaHUH.
10 3aBHCHMOCTD BBICOTBI TOHA OT YaCTOTHI KOA€OaHUIH.
JAEKTPOMArHHTHEBIEC SIBA€HHS

HanpsokenHHocmb aniekmpuueckoz2o noas. [JefdcTBrue SAEKTPHUYIECKOIO II0AS Ha 3ACKTPHUYECKHE
3apsanel. KoHoeHcamop. SHepaust s1eKmpuuecKoz0 nosst KoHOeHcamopa.

MaruautHoe nose. OZHOPOOHOE U HEOAHOPOOHOE MarHUTHOE I1oAe. MarHUTHOe II0A€ TOKa.
HanpaBaeHHe TOKa M HalpaBA€HHE AMHHM €r0 MarHUTHOTIO Itoad. [IpaBuao OypaBurKa.

[IpaBraO aeBol pykKH. [eHcTBHE MArHHTHOTO HOAd Ha IIPOBOAHHK C TOKOM H ABUIKYIIYIOCH
3apskeHHyIo Jyactully. Cuna Amnepa u cuna AopeHya. DAeKTPOou3MepUTEAbHBIE TPUOOPHI.

9lBA€HUE 5A€KTPOMArHUTHON MHAYKIMA. OnbIThl Papanesi. MarHUTHBIN IIOTOK.

OAeKTpoMarHuTHble Koaebauud. KosnebamenoHulii  KOHMYP. IlepeMeHHBIH  TOK.
Onexmpozenepamop. Tparcgopmamop.

[IpeobpazoBaHue 3AEKTPOIHEPTHH B SAEKTporeHeparopax. Ilepemada sAeKTPHYIECKOH
SHEPrHM Ha  pacCTogHHe. OKOAOTHYECKHE IIPo0A€MBI, CBs3aHHBIE C  TENAOBBIMH U
TUIPO3AEKTPOCTAHITUSIMHU.

OAEKTPOMATHUTHOE IIOA€. OAEKTPOMAarHUTHBIE BOAHBI M uX cBolcrBa. CKOpPOCTH
PacCIIPOCTPaHEHUS SAEKTPOMATHUTHBIX BOAH. [IpuHyunst paouocessu u menesudeHusl. BausiHue
SNNEKMPOMARHUMHBIX USAYUEHUL HA XKUBbLE OP2aAHUSMBL.

CBeT - DOAEKTpOMAarHUTHAsT BOAHA. 3aKOH TIIPEAOMAEHHSI cBeTa. Jlucmepcuss cBeTa.
HrmepdpepeHuus u dugpparxyus cgema.

PdpoHTAABHEBIE AaOOpaTOpPHEIE PabOTHI
H3ydeHne IBA€HUS 3AEKTPOMATHUTHON UHAYKITUU.
JdemMoHCTpaILHH

1 OOHapysKeHHe MarHUTHOTIO IT0ASI IIPOBOJHHUKA C TOKOM.
PacrioaoxkeHne MarHUTHBIX CTPEAOK BOKPYT IIPIMOTO IIPOBOAHHUKA C TOKOM.
YcuaeHre MarHUTHOTO II0ASI KATYIIIKM C TOKOM BBEAECHUEM B HEe JKEA€3HOTO CepAeUHUKA.
IIpuMeHEHNE 3AEKTPOMArHUTOB.
JBHzKeHNe IPSMOro IIPOBOAHUKA U PAMKH C TOKOM B MarHUTHOE IIOA€.
YcTpolicTBO B AeHCTBHE SAEKTPHUYECKOI0 ABUrATEAS IIOCTOSHHOIO TOKA.
Mogmear reHepaTopa II€EPEMEHHOIO TOKA.
BzaumopeticTBUe IOCTOSTHHBIX MarHUTOB.
CTpoeHHEe aTOMa H ATOMHOTIO AApa

PanoakTHBHOCTE KaK CBHIETEABCTBO CAOXKHOIO CTPOEHHS aTOMOB. Aab(a-, 6era - u ramma-
usaydeHus. Ilepron rioaypacnazna.

Crpoenue aromoB. llaaHeTapHada Mozeab artoma. KBaHTOBBIM XapaKTep IIOTAOLIEHUI U
HUCITyCKaHUs cBeTa aroMaMu. AMHelyaTwle crieKTphl. OnbITel Pesepdopaa.

PagnoakTuBHBIE NIpeBpalllcHUd aTOMHBIX sgaep. CoctaB aroMHOro gapa. [IpoToH, HEHTPOH U
5A€KTPOH. 3apsi10BO€, MacCOBOE YHCAA.

3akoH JQUHINITENHA 0 IIPOIIOPIIMOHAABHOCTH MAaCChl U 9HEPTUU. [egexm macc u sHepaust Cessu
amomHuwlx sioep.

Anepnbie peakinu. JdeaeHue u cuHTe3 anep. CoxpaHeHNe 3apsJ0BOTO U MacCCOBOT0 UHCEA IIPU
ANEPHBIX PEAKITUSIX.

OHepryd CBS3HW YacTUIL B aApe. BelgeaeHNe SHEPTHUH IIPU JEACHUU U CHHTE3€ S€ep.

Uctounuku sHepruu CoaHlla u 3Be34. M3aydeHne 3Be3I.
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perucTpanuu 4acTulil B aaepHoi pusmuke. [Jo3uMeTpus.

SlmepHas sHepreTuka. DKOAOTHYECKHE ITPOOAEMBI pabOThl ATOMHBIX 9AEKTPOCTAHITUH.
BrusiHue paduoaKkmueHblX U3AYUeHUl Ha sKueble op2aHusmsbl. Merombl HabAIOIEHUT U

dpoHTarBHAsI AabopaTopHas paboTa
H3ydeHue geaeHHUd siapa aToMa ypaHa 110 oTorpadgHui TPEKOB.
H3ydeHne TPEKOB 3apsaKeHHBIX YaCTHUIL 10 TOTOBEIM (poTorpadusim.
CtpoeHHe H 3BoArOLHA BceaAeHHOH
FeorieHTpHUYeCKas U M'eAHOIIeHTpHUYecKas CHUCTeMbl Mupa. Pusnyeckas npupoaa HebecHbIX
Tea CoaHedHOU cucteMbl. IIpoucxoxaenne CoanHEYHOM cucTeMbl. Pu3udecKad IIpuposa
Coanna u 3Be3n. CtpoeHue BeceaenHoii. OBoaronmd Beeaennoi. ['unoresa Boabitioro B3peiBa

TeMmaTH4YEeCKOE IIAAHHPOBaHHE

% | Pasmea, Tema | K-BO Koa-Bo Koa-Bo OCHOBHBIE€ BHABI Y4€OHOH AesITEeAbHOCTH
n/ 4acoB | AabopaT | KOHTpO- o0y4yaroIuxcsi (HAH OCHOBHEIE€ (PpOPMBI
n OPHBIX ABHBIX BHEYPOYHOH AeATEeABHOCTH O0y4YarolIHXCs)
pabor pabor
1 3akKoHBI 33 2 2 HabAromaThk ¥ omUChIBaTh NPIMOAHHEHHOE U
B3aHMOAEHCT PaBHOMEPHOE OBHUXKEHHE TEAEKKH C
BHA H KaIleABHUIIEH; OIIPEeNeAdaTh 10 ACHTE CO CA€JaMHU
ABHIKEHHS KalleAb BHUI OABHUKEHUS TEAEXKKU, IPOHIeHHBIN
TEeA €10 IIyTh U IIPOMEXKYTOK BPEMEHU OT Hadyasa

OBUKEHUS 10 OCTAHOBKH; 0O0OCHOBBLIBATD
BO3MOIKHOCTb 3aM€HbI TEACKKHU €€ MOIEABIO
(MaTepuasbHOM TOYKOM) IAS OIIMCAHUSI
[OBUKEHUS

[TpuBOAWTE IPUMEPEI, B KOTOPBIX KOOPAUHATY
OBUIKYIIETOCH TeAa B AF0OOH MOMEHT BpEeMEHHU
MOKHO OIIPE€NEAUTH, 3Had €ro Ha4aAbHYIO
KOOpAWHATY U COBEPIIIEHHOE UM 3a JaHHBIN
IIPOMEXKYTOK BPEMEHU II€PEMEILICHUE, U HEAB3d,
€CAH BMECTO IIEPEMEIIECHUA 3aaH IPOHAeHHBIH
IOIyTh

OnpeneadTh MOAYAU U HIPOEKIINH BEKTOPOB Ha
KOOPAWHATHYIO OCh; 3aIlHChIBATh YPABHEHHUE
[AL OTIPENEACHUS KOOPAWHATHI ABUXKYILETOCS
TEeAa B BEKTOPHOM U CKaAsIpHOU dopme,
HCIIOAB30BaTh €r0 IOAS PEIICHH 3a1a4
3anuceIiBaTh POPMYABI: OAS HAXOXKIECHUS
IIPOEKIIUN U MOAYAS BEKTOpa IepPEMEIICHUST
TeAa, JAS BBIYUCAEHUSI KOOPANHATHI
OBUIKYIIETOCH TeAa B AIOOOH 3aaHHBI MOMEHT
BPEMEHH; OO0KAa3bIBATh PABEHCTBO MOIYAS
BEKTOpPAa [epeMeIleHUsI ITpodeHHOMY IIyTH U
MIAOLIAH I10[ TPaPUKOM CKOPOCTHU; CTPOUTH
rpauKu 3aBUCHMOCTHU VX = VX(t)

OO6BsACHATE (PU3UIECKUH CMBICA TOHSATHH:
MTHOBEHHAad CKOPOCTb, YCKOPEHHE; IIPUBOIUTD
IIpUMepbl PABHOYCKOPEHHOTO ABUXKEHUS;
3aIUCHIBATh (DOPMYAY OASA OIPENEACHUT
YCKOPEHUsI B BEKTOPHOM BH/IEe U B BUJE
IIPOEKIINH Ha BBIOPAHHYIO OCh; IPUMEHSTH
dOPMYABI IAd pacdyeTa CKOPOCTH TeAA U €ro
YCKOPEHUH B PENIEHUH 3a0a4, BbIpaxkaTh




AIOOYIO M3 BXOASUINX B (POPMYAYy BEAHYHH Yepe3
OCTAABHBIE.

MexaHH4YECKH
e xoarebaHHuAa
H BOAHBI.
3ByK
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OmnpeneadaTs KoaebaTeAbHOE OBHUXKEHHE II0 €ro
IIpU3HaKaM; MIPUBOAUTH IIpUMeEPHI KOAeOaHUH;
OIIHMCHIBATH AUHAMUKY CBOOOIHBIX KOA€OAHMH
IPY?KUHHOT'O U MaTeMaTU4€CKOI0 MasiTHHUKOB;
U3MEPSTH JKECTKOCTh IIPYKUHBI UAU
PE3UHOBOIO IIHypPa
Ha3wpiBaTh BEAMYHHBI, XapaKTepPHU3YIOIIue
KoAaebaTeAbHOE NBUKEHUE; 3alIUChIBATD
dopMyAy B3aMMOCBSI3HU II€PHOAA U HACTOThI
KoAeOaHU; ITPOBOAUTE 9KCIIEPUMEHTAABHOE
HCCA€OBaHME 3aBHCUMOCTHU IIepUuoa
KoAeOaHUH NPYKUHHOIO MadgTHHKA OT m U K.
[IpoBOAUTE HCCAENOBAHUA 3aBUCUMOCTH
rnepuoaa (4acToTbl) KoreOaHUE MagTHHKA OT
JAVHBI €T0 HUTHU; IIPEACTaBASITb PE3YABTATHI
U3MEPEHUH U BBIYHCAECHUN B BUlE TAOAUILI;
paboTaThb B I'PYIIIIE; CAYIIATh OTYET O
pes3yabTaTax BBIIIOAHEHUS 3aJaHUS-TIPOEKTa
«OnpeneaeHre Ka4eCTBEHHON 3aBHCUMOCTHU
rnepuona KoaebaHUNY MaTeMaTUIeCKOTO
MasgTHHUKA OT YCKOPEHUSI CBOOOTHOTO MaleHUsI»
OOBACHATE IPUYNHY 3aTyXaHUS CBOOOIHBIX
KoAeDaHUId;
Ha3bIBaTh YCAOBHE CYIIIECTBOBAHU
He3aTyXaluX KoarebaHuh
OOBSACHATH, B UEM 3aKAIOYAETCHd sIBACHUE
pe3oHaHca; IPUBOAUTD ITPUMEPHI [IOA€3HBIX U
BpEeIHBIX IIPOSIBACHUN pe30HaHCa U IIyTH
YCTpPaHEHUS ITIOCAETHUX
PaszanyaTh nmonepeyHble U IPOAOAbBHBIE BOAHBI;
OITHMCBHIBATh MEXaHU3M 00pa30BaHUs BOAH;
Ha3bIBATh XapaKTePUIYIOIINEe BOAHBI
dHu3nIeCcKre BEAUYUHBI
Ha3pIiBaTh BEAMYHHBI, XapaKTepHU3YIOIIHe
YIIPYTHE BOAHBI; 3aIIUCHIBATE (DOPMYABI
B3aMMOCBS3H MEXKIy HUMHU
HaswIiBaTh Auana3oH 4acTOT 3BYKOBBIX BOAH;
IIPUBOOUTH IPUMEPHI HICTOYHHUKOB 3ByKa;
IIPUBOAUTH OOOCHOBAHUS TOTO, YTO 3BYK
SABASETCH IIPOJOABHOM BOAHOM; CAyIIATh JOKAAL
«YABTPa3BYK U MH(PPa3BYK B IIPUPOE, TEXHUKE
U MeQUIIUHE», 3a/1aBaTh BOIIPOCHI U IPUHUMATD
ydacTue B OOCYKIEHUU TEMBbI
Ha ocHOBaHNM YBHAEHHBIX OIBITOB BbIABUTATH
THUIIOTE3bl OTHOCUTEABHO 3aBHCHMOCTH BBICOTHI
TOHA OT YaCTOThI, & TPOMKOCTHU — OT
aMIAUTYObI KOA€OAHHM MCTOYHHKA 3BYyKa
BriaBurath runoTesbl 0 3aBUCHMOCTH CKOPOCTHU
3ByKa OT CBOMUCTB Cpeibl U OT €€ TeEMIIepaTyphl;
OOBSICHSATD, IOYEMY B Ta3aX CKOPOCTH 3ByKa
BO3pacTaeT C IIOBBIIIIEHHEM TeMIIEePATyPhI
[TpuMeHaTE 3HAHUL K PEIIECHUIO 3a4a4d
O6mBsicHATE HaOAIOMAEeMBbIH OIIBIT I10
BO30YzKIEHUIO KoAeOaHUY OHOTO KaMepPTOHA




3BYKOM, HUCIIyCKA€MbIM APYTUM KaMEPTOHOM
TAKOH K€ 9aCTOThI

JaexTpomar-
HHTHOE IoAe
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JeaaTs BbIBOABI O 3aMKHYTOCTH MarHUTHBIX
AVHUH 1 00 ocrabA€HUU II0AS C YIAA€HHUEM OT
IIPOBOAHHUKOB C TOKOM

PopMyAsHpOBaATE IPABHUAO IPABON PYKH AL
coAeHOUa, IpaBUAO OypaBYHKa; OIPENEeAdTh
HallpaBA€HUE 3ACKTPHUYECKOIO TOKa B
IIPOBOAHUKAX W HallpaBA€HUE AMHUN
MAarHUTHOTIO IIOAS

I[TpuMeHATE IPaBHAO AEBOM PYKH; OIIPEOECAATH
HallpaBA€HUE CHUABI, NEHUCTBYIOLIEH Ha
JACKTPUYECKUHN 3apdan, ABUKYIIMHCA B
MAarHUTHOM IIOA€; OIPEAEAdTh 3HaK 3apdia U
HalpaBACHHE ABHUXKEHHUS YaCTHIIBI
BanuceiBaTh QOPMYAY B3aUMOCBSA3U MOAYAST
BEKTOpPa MarHUTHON MHAYKIIMH B, MarHuTHOTrO
II0Ad C MOAYAEM cHABI F, nelcTByroIIEeH Ha
IIPOBOOHUK OAWHOM 1, pacrioroskeHHbIH
HNEePHIEHANKYAIPHO AUHHUAM MarHUTHOH
HHOYKIWH, U CUAOH TOKa | B MIpOBOOHUKE;
OIIHCBIBATh 3aBHCHUMOCTH MarHUTHOI'O IIOTOKa
OT UHAYKIIMH MarHUTHOTIO IIOAS,
IIPOHU3BIBAIOIIIETO ITAOIAL KOHTYypa U OT €T0
OPHEHTALIUH 10 OTHOLIEHHUIO K AMHUAM
MAarHUTHOMN WHIAYKITUU

HabAronmaThk 1 OIUCHIBATh OIBITHI,
IIOATBEPKIAAIOIIUNE TTIOSBACHHUE SACKTPHUYECKOTO
[IOAS TIPU U3MEHEHUU MaTrHUTHOTO II0Ad, OeAaTh
BBIBOJIBI

[IpoBOAUTE HCCAENOBATEABCKUH 3KCIIEPUMEHT
[10 U3y4YEeHHUIO IBACHUS SA€KTPOMAarHUTHOM
UHAYKIIUY; aHaAU3UPOBaTh Pe3yAbTAThI
3KCIEPHUMEHTA U JAeAATh BEIBOIbI;

paboTaTh B TpyIIIIe

HabaromaThs B3auMoaeicTBHE aAIOMHUHHUEBBIX
KOA€I] C MarHUTOM; OOBSICHATE (PU3NYECKYIO
CyTb ITpaBHAa AeHIa ¥ (POPMYyAHPOBATH €I0;
IPUMEHATD IIPaBUAO A€HIIa U IIPaBHUAO IIPaBOH
PYKH OAS OIIPEACACHUA HallPaBACHUS
HHOYKIIMOHHOTO TOKAa

HabAronaThk U OOBACHATD IBA€HUE
CaMOUHAYKIINU

PacckaspiBaTh 00 yCTPOHCTBE U IPUHITUIIE
OeUCTBHS T'eHepaTopa IIEPEMEHHOTO TOKA;
Ha3bIBATh CIIOCOOBI YMEHBIIIEHUS IOTEPh
JAECKTPOSHEPTHUH IIepenade ee Ha

OOABIIIIE PACCTOSHUS; PaCCKa3bIBaATh O
Ha3Ha4YeHUH, YCTPOHCTBE U IIPUHIIUIIE
AercTBHA TpaHcdopMaTopa U ero IpuMeHEeHUN
HabaAroaTh OIBIT 110 U3AYYEHHIO U IIPHUEMY
3AEKTPOMAaTrHUTHBIX BOAH; OIIUCBHIBATE PA3ANYUS]
MeXK/1y BUXPEBBIM 3ACKTPUYECKUM U
JACKTPOCTATHYECKUM ITOASIMHU




HabAromaTe cBOOOOHBIE 3A€KTPOMATHUTHEBIE
KoAeOaHMs B KOAeOATEABHOM KOHTYPE; [eAaThb
BBIBOJBI; pelIaTh 3ana4du Ha popmyay TomcoHa
PacckaspIiBaTh 0 IIPUHIIUIIAX PAIUOCBI3HU U
TEeAEBUIIEHUS; CAYIIATh NOKAAL «Pa3zBuTue
CPEZCTB U CIIOCO0O0B Iepeaadu HH(OPMAaIluu
HeJIaAeKHe PACCTOSHUS C IPEBHUX BPEeMEH U 10
HaIIux aHei»

HaspiBaTh pa3AndHbIe qUATIA30HBI
SAEKTPOMAarHUTHBIX BOAH

HabAromaTk pa3aokeHue 0eA0ro CBeTa B CHEKTP
IIPHU €TO MPOXOKIAEHHUH CKBO3b IIPU3MY U
IIOAy4eHHe OeAOTO CBeTa IIyTeM CAOXKEHHUS
CIIEKTPAABHBIX IIBETOB C IIOMOIIBIO AMH3BI;
OOBSICHATD CyTh U IaBaTh OIIPEIeACHUE
SABAE€HUS QUCIIEPCUU

HabaronaTh CIAOLITHOM U AMHeH4YaThIe CIIEKTPhI
HCIIyCKaHUS; Ha3bIBaTh YCAOBHUA 00pa30BaHUdd
CIIAOLITHBIX ¥ AMHEHYATBIX CIIEKTPOB
HCIIyCKaHUs; paboTaTh B I'PYIIIIE;

CAyHIIaTBh HOKAAM «MeTom CIIEKTPaAbHOTO
aHaAM3a U €TO IIPUMEHEeHHEe B HayKe U TEXHHUKE»
OOBACHATHL U3AYUEHHE U IIOTAOILIEHHE CBETa
aToMaMH U IIPOUCXOKIAECHUE AMHEHYaThIX
CIIEKTPOB Ha OCHOBe IocTyAaaToB Bopa;
paboTraTh ¢ 3aJaHUSIMH, IPUBEACHHBIMH B
pasngeae «IToru raaBbl»

CrpoeHnune
aToMa H
aTOMHOTrO
anpa,
HCIIOAB30OBaH
HE 3HEPrHH
ATOMHBIX
sanep
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OnuceiBaThk onbIThl Pesepdopaa: mo
06Hapy>KEHHIO CAOKHOTO cocTaBa
PaaAuOaKTHUBHOTO U3AYYEHHUS U 10
HCCAEIOBAHHUIO C IIOMOIIBIO PACCEAHUSL A-
4acTHUIl CTPOEHUd aToMa

OOBACHATH CYyTh 3aKOHOB COXPaHEHUS
MAacCOBOI0O YHCAA U 3apgaa IIpu
PaauOaKTUBHBIX IIPEBPAILICHULX; IPUMEHATD
3TH 3aKOHBI IIPH 3allUCH YPaBHEHUHN ANEPHBIX
peaknu

HN3mepaTs MOLIHOCTE A03bI PaAUAIIIOHHOTO
doHa TO3ZUMETPOM; CPABHUBATH IOAYYEHHBIN
pe3yAbTaT C HAaUOOABIITUM OOITYCTHUMBIM JIASI
JyeAOBeKa 3HadeHHeM; paboraTk B IPyIIe
[IprMeHaTE 3aKOHBI COXPaHEHHUTI MacCOBOTO
4HUCAQ U 3apda OAs 3allCH YPaBHEHUM
SAAEPHBIX PEAKIIUN

OOBACHATE PUUIECKUI CMBICA TTOHSTHI:
MacCCOBO€ U 3apd/10BOE YHCAa

OOBACHATE PU3UYIECKUH CMBICA TTIOHSITHH:
9HEPrud CBS3U, Ae(PEKT Macc

OmnuceIBaTh IIPOLECC AEACHUS SApa aToMa
ypaHa; O0BSICHATD (PU3UIECKUH CMBICA
IIOHATHUH: LIENTHAd PeaKlud, KpUuTH4YecKad
Macca; Ha3bIBaTh YCAOBHUS ITPOTEKAHMS
yIpaBAdEMOM LIEITHON peakIuu
PacckaspiBaTh 0 Ha3HA4YEHUH SAEPHOTO
peakTopa Ha MEIACHHBIX HEHTPOHAX, €TI0
YCTPOMCTBE ¥ IIPUHIIUIIE JEUCTBHH; Ha3bIBaTh




IpeuMyliecTBa U Hegoctatku AQC niepes
APYTUMHU BHAAMH 3A€KTPOCTAHIIUH.

HaspiBaTh pusndyeckue BEAUYHHBI:
[IOTAOILIEHHAS /103a U3AYUEHUs, KOAPPUITUEHT
KadyecTBa, S9KBUBAACHTHAs 0034, IEPUOL
IIOAypacmaaa; CAymaTh qoKaaa «<HeraTuBHOe
BO3/IeHCTBHE paarallii Ha KUBble OPTaHU3Mbl
U CIIOCOOBI 3alIUTHI OT Hee»

Ha3swIiBaTh yCAOBUS ITPOTEKAHUA TEPMOIAEC PHOMU
PEeaKIni; IIPUBOAUTE HIPHUMEPHI TEPMOSAEPHBIX
peakiuii; IPUMEHSITh 3HAHUA K PELICHHIO
3an1a4

CrpouTts rpaduK 3aBUCUMOCTU MOUIHOCTH J103bI
U3AYUEeHHUS IPOAYKTOB pacliaga pagoHa OT
BpPEMEHH; OLIEHUBAThD I10 I'Pa(UKy IIEPHUOL
HoAypacnazaa NpoayKTOB pacliafa pamoHa;
IIPELICTAaBAATE PE3YALTAThI U3MepPEeHUH

B BH/JE TA0AUII; paboTaThk B TPyIIe

CrpoeHHe H
5BOAIOILHST
BceaenHoH

HabaronmaTh caatinbl uam poTorpacduu
HeOeCHBIX 00BbEKTOB; HAa3bIBATDH I'PYIIITHI
00BEKTOB, BXOASIINX B COAHEYHYIO CHCTEMY
IIPUBOOUTE IIPUMEPHI U3MEHEHHUs BUAA
3Be3/IHOr0 Heba B TeUeHHEe CyTOK
CpaBHUBATB ITAQHETHI 3€MHOM I'PYIIIbI;
IIAQHETBI-TUTaHTBI; aHAAN3UPOBATh
dororpadun UAH CcAAUIBI IIAQHET
OnuceiBaTh poTorpaduu MaAbIX TeA
CoaHEYHOM CHUCTEMBI

OOBsACHATE PU3UYIECKUE IIPOLIECCHI,
mpoucxonasaiiye B Heapax CoAHIIA U 3BE3;
Ha3bIBATh IIPUYNHBI 00pa30BaHUd IIITEH HAa
CoaHIle; aHaAU3UPOBATE poTorpaduu
COAHEYHOM KOPOHEI M 00pa30BaHUi B Hel
OnuceIBaTh TPU MOAEAN HECTAIIMOHPAHOH
BceaenHoit, mipenaoxkenHbsle PpuaMaHoM;
OOBSICHATD B Y€M ITPOSIBASIETCS
HEeCTallMOHAapPHOCTb BceAeHHOMH; 3aIuchIBaTh
3aK0H Xabbaa

JleMOHCTpUPOBATh IIPEe3eHTAIINN, YIaCTBOBATD
B 0OCY>KIIEeHUH IIpe3eHTalUi; paboTaTh C
3alaHUSIMH, IPUBENEHHBIMU B paszaeae «Mroru
TAQBBD

OGob6uraroniee
IIOBTOPEHHE

[IpumeHSTH 3HAHUS K PEILIEHUIO 3a4a4

Bcero:

102
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