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IHosicHuTe IbHAS 3aNIMCKA

JlononHuTenbHas oOmieoOpa3zoBaTeabHas oOUIepa3BUBalONasl MporpaMmma
JUTSI MOTUBUPOBAHHBIX HIKOJIBHUKOBTBOPUYECKOTO 00bequHEHUsT «Du3nKa BOKPYT
Hac» (Jajee mporpaMma) OTHOCUTCA K IporpaMMaM HayYHO-Te€XHUYeCKOW
HANPaBJEHHOCTH ¥ TpeaHa3HayeHa Mg (GopMUpOBaHUA (YHKIIMOHAIHHON
€CTECTBEHHOHay4YHOU rpamoTHocTU. [IporpamMma paspaboTaHa u yTBEpkJeHa B
2023 romy.

AKTYaJIbHOCTH IPOrPAMMBI COCTOUT B TOM, YTO OHA:

o COOTBETCTBYET TpeOOBaHUSM orocC B OTHOLICHUM CHUCTEMHO-
JESATEILHOCTHOTO TMOJX0Ja K OpraHu3aluu y4yeOHON JesTEeNbHOCTH C YYETOM
UHAMBUAYAIbHBIX ~ BO3PDACTHBIX, ICHUXOJOTMYECKUX U  (DU3HOJOTHYECKHUX
0COOCHHOCTEM OOydJalomuxcsi U JOCTIDKEHHIO Iieneid oOpa3oBaHHs 4epes
OBJIaJIEHHE 00YYarOUUMUCS YHUBEPCAIbHBIMUA YU€OHBIMU ACHCTBUSMU;

o peanu3yeTcss B paMKax (efepagbHOro MPOeKTa «Ychex Kaxaoro pedeHKa»
HaIMOHaJIbHOrO npoekTa «OO0pa3oBaHHE», COOTBETCTBYET €r0 OCHOBHOM IIEJu:
«DopmupoBanre 3HPEKTUBHON CUCTEMBI BBISBICHUS, MOJICPKKH U Pa3BUTHUS
CIIOCOOHOCTEN M TalaHTOB y JAETe M MOJIOJIEXKH, OCHOBAaHHOW Ha MPUHIIMIIAX
CIPAaBEAJIMBOCTH, BCEOOIIHOCTH M HANpPaBICHHOM Ha CaMOONpENETIECHUE |
PO(PECCUOHATIBHYIO OPUEHTALIMIO BCEX O0YUYaIOIIUXCS»;

o peanuzyercss B pamkax (enepanpHoro mnpoekra «CoBpeMeHHas IIKOJIa»
HalMoHaJabHOro mpoekta «OOpa3oBanue» Ha ©Oa3ze LleHTpa o00pa3oBaHus
€CTECTBEHHOHAYYHON M TEXHOJIOTMYECKOW HampasiieHHOCTeR «Touka pocrta» mpu
MBOY Illumanosckoit COII Bsizemckoro paitona CMoJieHCKO# 00J1acTH.

IMegarornyeckasi mes1eco00pPa3sHOCTb NPOrPaMMBbI 3aKIIFOYAETCS B TOM, YTO
HaIlpaBJI€Ha Ha CO3/IaHKE YCIOBUMN JIs JINYHOCTHOTO M MHTEJUIEKTYyaJIbHOIO POCTa
MOTHUBUPOBAHHBIX JIETEH, pPaCIIMPEHWE HWHTEUIEKTYaJbHOIO IPOCTPAHCTBA
oOyJaroluxcs B paMKax COBMECTHOTO B3aUMOJICHCTBUSI.

HccnenoBaTenbckast JEATEIbHOCTh 1O (U3UKE SBISETCS CPEACTBOM
OCBOCHHMSI JIEMCTBUTEIBHOCTH M €ro TIJIaBHBIE L€ — YCTAHOBJIEHHE HCTHHBI,
pa3BuUTHE YMEHHS paboTath ¢ MHMOpMalueit, GopMUpOBaHKE UCCIIEI0BATEIHLCKOTO
cTwisi MbIieHus. OCOOCHHO 3TO aKTyaldbHO I oOywaromumxcs 15-16 mer,
MIOCKOJIbKY B 3TOM BO3pacTe NPOMCXOJUT Pa3BUTHE TJABHBIX MO3HABATEIbHBIX
OCOOCHHOCTEHW pa3BUBAIOLICICS JMYHOCTH. Pe3ynpTaToM 53TON JeATENbHOCTH
sBIsieTCs (POPMUPOBAHUE MTO3HABATEIBHBIX MOTUBOB, HCCIIE0BATEIbCKUX YMEHU,
CyOBEKTMBHO HOBBIX HJisi OOy4YalOIMIMXCS 3HAHUW M CIOCOOOB JIESTEIBHOCTH.
JlanHast mporpaMMa MO3BOJSIET OOYyYaloIIUMCA O3HAKOMHUTBCS C METOAMKON
OpraHu3aluu u MPOBEICHHUS HKCTIEPUMEHTAIIbHO-UCCIIEI0OBATENBCKOMN
NeATEIbHOCTH B COBPEMEHHOM Y4eOHOM Mpolecce no Qpu3rke, 03HAKOMUTHCS CO
MHOTMMHM HMHTEPECHBIMU BONpOcaMH (UMK Ha JAaHHOM JTane oOydeHwus,



BBIXO/SIIIMMU 32 PaMKHU IIKOJBHOM MPOrpaMMbl, PaCHIMPUTH IIEJIOCTHOE
MPEACTAaBICHUE O JAHHOW HayKe. ODKCHEepUMEHTalbHas JeATeIbHOCTh Oyner
CIIOCOOCTBOBATh PA3BUTHIO Y 00YyYaIOUIUXCSl YMEHUSI CAMOCTOSITENIbHO paboTaTh,
JyMaTh ¥ 9KCIEPUMEHTUPOBATDH B YCIOBUSX IIKOJIBHOM JJaOOpaTOpuu.

OOyuaromuyecss TOJYYalOT BO3MOXXHOCTh TIOCMOTPETh Ha pa3IudHbIC
pOOJIEMBI C TIO3UIUUA YYCHBIX, ONIYTUTHh BECh CIEKTP TPEOOBAaHUN K HAYIHOMY
uccienoBannio. Tak ke CyIIeCTBEHHYIO POJIb UTPAET OBJIAICHUE JIEThbMU HABBIKOB
paboThl ¢ HAYYHON JUTEPATypOM: MOUCK U MOJ00p HEOOXOAMMBIX JIUTEPATYPHBIX
UCTOYHUKOB, HX aHalIu3, COMNOCTAaBJICHUE C pe3yJibTaTaMHU, MOJIYyYEHHBIMU
caMOCTOATENbHO. Y oOydaommuxcsa (OPMHUPYETCS JIOTHUECKOE MBIILICHUE,
NaMATh, HABBIKM IyOJMYHOTO BBICTYIUICHUS TEpel ayAuTOpHEH, OpaTopcKoe
MacTepCTBO.

OTauyuTeIbHASE OCO0OEHHOCTH TPOrPAMMBI  —pEaIU3yeTCsd OYHO TOJ]
PYKOBOJICTBOM Ti€/larora,  IO3BOJISIET MPUBUTH OOYYAIOIUMCS HMHTEPEC K
MPOEKTHO-UCCIEIOBATENbCKON  IESITEIBHOCTH  TIOCPEICTBOM  HCIOJIb30BAHUS
OCHallleHUs KaOuHeTa (U3UKU COBPEMEHHBIM 000py/n0BaHHEM (IIIKOJIBHOU
naboparopuen).

Ajpecat mnporpamMmbl. oOydaronuecs 9 kiacca, MOTHBHPOBAaHHBIE K
3aHSATUAM MPOECKTHO-UCCIIEIOBATEIBCKON AEATEIbHOCTBIO TTO (PH3HUKE.

O6beM mporpaMmbl cocTaBisieT 85 4acos.

®opMbI opranu3anum odpasoBarenbHoOro npouecca. Gopma o0yuenus —
OuYHas, MHAUMBHAyadbHas. OOpa30BaTENbHBIM MPOLECC OCYIIECTBISIETCS OYHO U
KOOPAMHUPYETCS TeaaroroM. B pamkax BBINIOJHEHUS TBOPYECKUX MPOEKTHBIX
paboT MpeaycMaTpUBAIOTCS WHIWBHIyaJIbHBIC, TPYIIOBBIE U OOBEIUHECHHE
OOYYarOIINXCS B MEKPO-TPYIIIIBI IJIs1 OCYIIECTBIICHUSI CETEBOTO B3aUMOJICHCTBHUS.

Buabl 3aHsiTMiE MmO mporpamMMme. HWHTEpaKTHBHas Oecema, JICKIIHS,
MPaKTUKYM,TBOPUYECKUI MIPOEKT, KOHKYPC, BHICTABKA, CAMOCTOSITENIbHAsL padoTa.

Cpoxk ocBoeHMs1 NporpaMmbl — | yueOHBbI roa.

Pexxum 3ansituii. KomudectBo 3ansatuii B Hepemo — 2,5 gaca (2 gaca+0,5
yaca NIl KOHCYJIbTAIMKM 1O MPOEKTHOM pabote). [IpomoinKuTeIbHOCTh 3aHSATHH:
45 MUHYT ¢ 00s3aTEIbHBIM TIepepbiBOM 10 — 15 MuHyT.

Hea» mnporpammbl: (HOpMUPOBAHHME HABBIKOB  HCCIIEIOBATEIBCKOM
NeATeTbHOCTH W (YHKIHUOHAJIBHOM  €CTeCTBEHHOHAyYHOW  TPaMOTHOCTH
oOydJarommxcsi, Ppa3BUTUS  TBOPUECKOM  JIMUHOCTHU, CaMOOINpEACICHUs |
caMopeaTn3aluu.

3agavyu nporpamMmbl
Obyuarowue:

e (hopMUpOBaTh MPEJACTABICHUE 00 UCCIIEIOBATEIIbCKOMN AEATEILHOCTH;

006yanB SHAaHUAM JJIA IIPOBCACHHA CaMOCTOATCIIbHBIX HCCHCIIOBaHPlﬁ;



e (opMUPOBATh HABBIKK COTPYIHUYECTRA.
Pa3zsusarowue:
®pa3BMBATh YMEHUS U HABBIKU HCCJIEN0BATEIIBCKOTO MTOMCKA;
epa3BUBATh IMO3HABATEIILHBIC IOTPEOHOCTH U CIIOCOOHOCTH;
® pa3BUBATh MMO3HABATEIILHYIO MHUIIMATUBY OOYYaIOIIMXCS, YMEHHE CPaBHUBATH
BEIIU U SIBJIEHUSI, YCTAHABJIMBATH IPOCTHIE CBSI3U U OTHOLICHUS MEK/1y HUMU.
Bocnumamenwvuuvie:
®BOCIUTHIBATH AKKYPATHOCTh, MHTEPEC K OKPYKAOIIEMY MUDY;
® BOCIUTATHh TBOPUYECKYIO JTUYHOCTb;
®BOCITUTHIBATH CAMOCTOSITEILHOCTh, YMEHHUE pabOTaTh B KOJIJIEKTUBE.
IIpeamnosiaraembie pe3yJibTaTbl HPOrPaMMbI

B npouecce ocBoeHus MporpaMMbl TBOpPUECKOro oObeauHeHus: «Pusnka
BOKPYI  Hac»  IUIAHUPYETCA  JOCTIKEHHE  OOYyYalolUMHUCS  PE3yJIbTaTOB
JIMYHOCTHOTO, MPEIMETHOTO U METANPEAMETHOIO XapaKTepa.
Jluunocmuvble pe3yibmamoi.
e (opMupOBaHUE TIOJIOKUTEIBLHOIO  OTHOIICHUSI K  HCCIEAOBATEIbCKOM
JIeATEeIILHOCTH
e (hopMUpOBaHHE UHTEPECA K HOBOMY COJICP)KaHHIO U HOBBIM CIIOCOOAM MTO3HAHUS;
® OpHUECHTHUPOBAHUE TIOHMMAHUA IIPUYMH YCIEeXa B  HMCCIEHOBATEIbCKOU
JICATECIILHOCTH.
e (opMUpOBaHKE OTBETCTBEHHOCTH, CAMOKPUTUYHOCTH, CAMOKOHTPOJIS;
® YMEHHE PAlMOHAIIBHO CTPOUTH CAMOCTOSITENIbHYIO J€ATEIbHOCTD;
e yMEHHE TPaMOTHO OIICHMBATh CBOIO pabOTy, HAXOIUTh €€ JOCTOMHCTBA H
HEJIOCTaTKHU;
e yMEHHE JOBOJUTH PabOTY J0 JOTHUECKOTO 3aBEPIIICHUS.
Memanpeomemuvle pe3yibmamsl XapaKTEPU3YIOT YPOBEHb C(HOPMHUPOBAHHOCTH
YHHUBEPCAIIbHBIX CIIOCOOHOCTEM oOydJarommxcs, MPOSIBIISIOIIUX CSI B
MO3HABATEILHOU U MPAKTUYECKOU JICATEIBHOCTH:
eyMCHHE CPAaBHUBATh, AaHAIM3UPOBATD, BBIJICISATH IJIaBHOE, 000011aTh;
® YMEHHE PallHOHAJIBHO CTPOUTH CAMOCTOATEIBHYIO JICSTEILHOCTD;
® OCO3HAHHOE CTPEMJICHUE K OCBOCHUIO HOBBIX 3HAHUM U YMEHUMN, K JOCTHKEHHIO
Ooiee
® BBICOKMX PE3YJbTaTOB.YMETh BBIJICJIATh OPUEHTHUPHI JCUCTBHS B HOBOM
MaTepuase B COTPYJIHUYECTBE C NIEAArOIOM;
® [UIAHWUPOBATH CBOE JCWCTBHME B COOTBETCTBUM C IIOCTAaBJIICHHOW 3aJadyel u
YCJIOBUSIMU €€ peaau3alii, B TOM YKCJI€ BO BHYTPEHHEM ILIAHE.
lIpeomemusbie pesynomamot:



®yMETh OCYILIECTBJIATh TIOUCK HYXHOM HH(QOpMAUMU JIS  BBIIOJIHEHUS
UCCIICOBAHUSI C HCIOJIb30BAHUEM JOMOJHUTEIIBHOW JIMTEPAaTypbl B OTKPBITOM
WHOOPMAIMOHHOM TPOCTPAHCTBE, B T.4. KOHTPOJUPYEMOM MPOCTPAHCTBE
HNnTepHer;
®yMETh BHICKA3bIBATHCS B YCTHOUN M MUCHMEHHOUN (popMax;
® BJIAJETh OCHOBAMH CMBICIIOBOTO YTEHHS TEKCTA;
®aHAIM3UPOBATH OOBEKTHI, BBIJICSATH TJIABHOE;
® OCYLIECTBIIATh CUHTE3;
®IIPOBOJIUTH CPABHEHHE, KIACCU(PUKALINIO TTO Pa3HBIM KPUTEPUSIM;
®yCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIC CBSI3H.
YcioBus peajan3anuu

JIist opraHu3anuy 3aHATANW TBOPYECKOTO OObenuHeHHus «Du3mka BOKPYT
Hac» MCMOJIb3yeTCsl MaTepualibHas u yueoHas 6aza MBOY Illumanosckoit COII
Bsizemckoro paiiona CMoseHCKOM 00acTH.

MamepuanvHo-mexnuueckue:  ydyeOHbIE  TIOMEIICHHUS,  OCHAIICHHBIC

HEO0OXOIMMBbIM Yy4€OHBIM UHBEHTAPEM.

Texnuueckoe o060pyodoganue. KOMIUIEKTBI JIsi JaOOpaTOpPHBIX paboT u
ydaeHudeckux onbIToB (OI'D)

Hnghopmayuonno obecneuenue: JUIsL  pealv3allid  IpOrpaMmbl
MPUMEHSIOTCS: ayJIh0-, BUIEO-, TAOJIUIIbI, UHTEPHET-UCTOYHUKHU, CIIeUabHAs U
ydueOHasmuTepaTypa.

@DopMBbI aTTECTAIUN/KOHTPOJISIJIS OTpeieIeHUsl Pe3yJIbTATUBHOCTH

0CBOEHMSI MPOrPaMMBbI

Ha Bcex »dramax peanu3aluy MOPOrpaMMbl  PETYJISIPHO TMPOBOAUTCS
MEeJarorM4ecKuil  KOHTPOJIb (MOHUTOPUHT YPOBHSI OCBOCHHS OOYyYarOIIUMUCS
MPOTPaMMBI).

[IpenMeToM KOHTPOJIS SIBJISIFOTCSI 3HAHUS, YMEHUSI U HaBBIKU O0yYarOIIUXCS,
MOJYYEHHbIE B pE3yJIbTaTE€ OCBOCHHS MPOrPAMMBI, JUYHOCTHBIE KadyecTBa
ydamuxcs, 0003Ha4eHHbBIE 1EJIbIO U 3aJja4aMu ITPOTPaAMMBL.

MOHUTOPHUHTTIPOBOIUTCS MOCPEJICTBOMBXOTHOTO, TEKYILEro
(MHTEpaKTUBHOTO OMPOCA) HUTOTOBOT'O KOHTPOJISI.

BxonHo#i KOHTpoJib (CTapTOBas JUArHOCTUKA) MPOBOAUTCS B (dopMme

TCCTUPOBAHUS, IO PE3yJIbTaTaM KOTOPOTO Yy INKOJIBHUKOB BbIABIIKICTCA YPOBCHb



TEOPETUYECKOW M MPAKTUYECKOM TOATOTOBKH. Tekymuid (TeMaTH4eCKHil)
KOHTPOJIb OCYIIECTBIISICTCA IO HWTOTaM KaXJOTO 3aHATHS YYeOHOTO MOIYJIs
MIOCPEACTBOM  BBINIOJHEHUSI 3aJaHHsl NPAKTHUYECKOM WM CaMOCTOSATEIbHOU
paboThl. B paMkax TeKyIlIero KOHTPOJIS MPEANoJiaraeTcs TakKe CaMOKOHTPOJIb,
pedrekcuss  yyalmMMUCS ~ COOCTBEHHOM — JIEATENbHOCTH M JIOCTUTHYTBIX
o0pa3oBaTeIbHBIX PE3YJILTATOB.

WTOroBbIi1 KOHTPOJL MPOBOAUTCS B BHJIC 3alUTHl WHJIUBUAYAJIbHBIX U
IPYNIOBBIX TPOEKTOB B KOHIIE Y4EOHOTO roaa

JlocTynIHOCTH TPOrpaMMbl I JieTel, NPOSIBUBIIMX BbIAAOIIHECS
CIIOCOOHOCTH. Conepxanue IIPOTPAMMBIIAET BO3MOKHOCTh
WCIIOJIb30BaTbMHIUBUAYANIBHBIM MOJAXOA K AETSAM, MPOSBISIONIMM BbIIAIOIIUECS
criocoOHocTH. [l JaHHBIX JAE€Ted CO3[al0TCS YCJIOBHUSL HCCIIENOBATEIbCKOM
JEATEIIbHOCTH U TAJIbHEUIIIETO UX Y4acTHsl B KOHKYpPCaX Pa3jIMyHOTO YPOBHSI.

JocTtynHoCcTh mporpaMMmbl  JAJI  JAeTed, HAXOAAILUMXCH B TPYAHOU
JKU3HEHHOMU CUTYALIUH. Peanuzanuss ~ mporpamMmbl  HIpenycMaTpUBAET
UCITIOJIb30BAHUE JIOCTYIHBIX HMH()OPMAIMOHHBIX MPOTPAMM, KOTOPBIE MO3BOJSIOT
0e3 JUIIHUX 3aTpaT peain30BaTh MOTEHIMAT IIKOJILHUKOB B OCBOCHUHU Kypca
bu3uKH.

HNcnonb30BaHue COBPEMEHHBIX 00pa30BaTeJbHBIX TexXHOJOrui. B
MPOLIECCE PEATU3ANMU TTPOTPAMMBI UCITOIB3YIOTCS CIEAYIOUIAE TMEeAarornuecKue
TEXHOJIOTUH: 3JI0poBbhecOeperaromasi, urposasi, npoektHas, WMKT, muunocTtHO-
OpPUCHTUPOBaHHAsA, a TaKXXe WHAUBUIyAIbHBIM MOAX0A B OOy4YeHUU JETEH,
MPOSIBIISIIONINX BBIJIAIOIIUECS CIIOCOOHOCTH, W JIETeH, HAXOASIIUXCS B TPYIHOU
JKM3HEHHOMW CUTYAaIlHH.

HUcnoab3oBanue AMCTAHIMOHHBIX 0o0pa3oBaTeJbHBIX
TEXHOJOTMM.3aHATUSL 110 CO3/IaHHI0 TBOPYECKUX MPOEKTOB  MPEANOJararor
WCIIOJIb30BAaHUE JUCTAHITMOHHOTO 00y4eHus. Kaxapiii oOydarommuiicss moigydaer
CCBUIKM WH(OPMAIIMOHHBIX pecypcoB ceTh MHTepHET (CChUIKM OMyOJIMKOBaHBI B

paznene «JIutepaTypa») AJisl HICMIOJIB30BAHUS B aBTOPCKUX MPOAYKTax. TBopueckue



IPOEKThl O0yYarouMxcs MyOJUKYIOTCS Ha caiiTe mkoibl B paszene «lIpoexkTbn
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Y4eOHBIN IJIAH

Copnepxanue KoanuectBo yacos ®opmbl
TEOpHs | MpaKTHKa | BCETO aTTecTaluu U
KOHTPOJIA
Moayab 1. Mexanuka. OcCHOBbI KHHEMATHKH (6 Yaca
Mexannyeckoe JIBIKEHUE. 5 6 11
OtHocuTenbHOCTh  JBHKEHMs. Cucrema WNHTrepakTuBHas
oTcuera. MaTtepuanpHas TOUYKa Kak MOJEINb Oecena
¢usnueckoro tema. Tpaekropus. Ilyte u WHTEPAKTUBHBIN
NepeMEIICHHE. onpoc, TeCT,
®usnyeckue BEIUYUHBI, HEOOXOAMMBbIE KOHTPOJIbHAS
JUISl ONIMCAHUs JBWXKEHHUS U B3aUMOCBS3b pabora,
MEX1y HUMH (IIyTb, II€pEMEILEHUE, TBOPUYECKUU
CKOPOCTb, YCKOPEHHUE, BPEMSI IBUKCHHS). MIPOEKT
CkopocTb — BeKTOpHasi BelnurHa. Moy
BEKTOpa CKOPOCTH.
PaBHOMEpHOE NPSAMOJIMHEWHOE JIBUKEHUE.
OTHOCHUTENIBHOCTh MEXaHUYECKOTO
nBIOKeHMs. ['paduku 3aBUCHMOCTH ITyTH |
MOAYJSl CKOPOCTH OT BPEMEHU JABUKECHHUS.
YckopeHne —  BEKTOpHas  BEJIMYMHA.
PaBHOyCKOpEeHHOE MPSIMOJIMHENHOE
JBUOKeHHUe. ['paduky 3aBUCHMOCTH ITyTH U
MOJYJII ~ CKOPOCTH  pPaBHOYCKOPEHHOTO
NPSMOJIMHEWHOTO JBMKEHHSI OT BPEMEHU
JIBYOKEHMSL.
JIBrKeHue 10 OKPYKHOCTH C IOCTOSTHHOM
1o MOTyJIIO CKOPOCTBIO.
LlenTpocTpeMuTensHOE YCKOpEHHE.
YckopeHne cB0OOOTHOTO MaICHUsI.
Moayab 2. OcHoBbl JuHaMuku (18 yacos)

WNuepuusa. Muepraocts Ten. TlepBsiii 3akoH 3 15 18 WNHuTtepakTuBHas
HeroToHA. WNuepruanbHas cucreMa Oecena
orcuera. Macca — cCkainspHass BelMYMHA. /MHTEpPaKTUBHBIN
Cuna — BekTOpHas BenuunHa. Brtopoit OIIpocC, TECT,
3akoH Herotona. Cnoxenue cun. Tperuit KOHTpPOJbHAA
3ak0H Hrrorona. CBOOOIHOE mafeHUE TE. pabora,
I'paBUTaLIMOHHBIE CHJIBI. 3aKoH TBOPUYECKUN
BCEMUpPHOTo Tsrorenus. Cuna TAXKECTH. MIPOEKT
JIBMKEHHE MCKYCCTBEHHBIX CITyTHHMKOB.
Pacuer nepBoii KOCMUYECKON CKOPOCTH.
Cuna ynpyroctu. 3akoH ['yka. Bec Ttena,
JOBIDKYIIETOCST € YCKOpEHHEeM IO
BepTUKaiIu. HeBeCOMOCTh 1 IeperpysKu.
Cuna TpeHns

Moayab 3. Mexannyeckue KoJjie0aHus u BOJIHbI. 3BYK. (12 yacoB)
Mexanuueckue Konebanusi. CBoOOJHBIE 5 7 12 | UnTepakTuBHas
Kosne0aHus. AMIUINTYJIA, IEPHOJ, YacTOTa, becena
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¢aza koneOaHMi. /MHTEPaKTUBHBIN
Maremarnueckuii  MasTHUK.  Dopmyna oI1poc,
nepuoAa KoiebaHui  MareMaTu4yeckoro TECT/KOHTPOJIbHAS
MasTHHUKA. paborta,
Konebanus rpysa Ha npyxune. @opmyna TBOpPYECKUI
nepuosa Kosiebanuit IPY>KMHHOTO IIPOEKT
MasiTHUKA. IIpesenTanus
IIpeBpamenue SHEpruu pu (BBICTaBKA)
KoJIe0aTeIbHOM JBYKCHUU. TBOPYECKUX
Boinyxnennsle konedbanus. Pe3onasc. [IPOEKTOB
Pacnipoctpanenue koneGaHMil B yNpyrux
cpemax.  MexaHuueckue — BOJIHBI B
onHOpoAHbIX cpenax.  [lomepeunsle u
IIPO/I0JIbHBIE BOJHBIL. J{i1Ha BoyiHBL. CBsI3b
JUIMHBI ~ BOJIHBI  CO  CKOPOCTBIO €€
pacnpocTpaHeHus U IEPUOJOM (4acCTOTOM).
3BYKOBBIE BOJIHBL. 3BYK KaK MEXaHUYECKasi
BosiHa. CKopocTh 3ByKa. ['pomkocTs u
BbICOTa 3BYKa. OXO0. AKYCTHYECKHUI
pPE30HAHC. YIBTPa3BYK U €r0 IPUMEHEHUE.
paboThl U MOIITHOCTH.

Mopayasb 4. JnekTpoMarHuTHble BjaeHusaA(20 yacos)
Hanpsioicennocmo  anexmpuueckozo nois. 7 13 20 | 6ecena
JlefictBue  DIEKTPUYECKOrO IO Ha /AHTEPAaKTUBHBIN
JJIeKTpUUecKue 3apanasl. Kouodencamop. orpoc,
Onepaus NEeKMPU1ECKO20 noas TECT/KOHTPOJIbHAS
KOHOeHcamopa. pabora,
MaruutHoe none. OpHopongHoe U TBOPUYECKUI
HEOJTHOPOJHOE MarHuTHOE ToJIe. IIPOEKT
MaruauTHoe nosie Toka. HanpaBienue Toka [IpesenTanus
W HanpaBl€HUE JIMHUI €ro MarHUTHOTO (BBICTaBKA)
nosisi. [IpaBuiio OypaBumka. TBOPUYECKUX
IIpaBuno  nesoii  pyku.  [lelictBue [IPOEKTOB

MAarHUTHOTO TOJISI HAa MPOBOJHUK C TOKOM
M JIBIDKYIIYIOCS 3apsDKCHHYIO YacTHILY.
Cuna Amnepa u cuna Jlopenya.
DNEeKTPOU3MEpPUTENbHBIE TPUOOPHIL.
SIBrieHME HNEKTPOMArHUTHOW WHIYKIHUS.
Onbitel @apazest. MarHuTHBIN TOTOK.

ONeKTpOMarHUTHbIE KOJIeOaHuUs.
Konebamenvnwiti konmyp. IlepemeHHBIN
TOK. Onexmpozenepamop.
Tpancghopmamop.

[IpeoOpazoBanue  3JIEKTPOIHEPTUU B
AIIEKTPOTrE€HEPATOPAX. ITepenaua

AIIEKTPUYECKOW SHEPTUM Ha PACCTOSHUE.
DKoJornyeckre NnpoodsieMbl, CBA3aHHBIE C
TEIUIOBBIMH U THIPO3JIEKTPOCTAHIIUSAMHU.

ONEKTPOMarHuTHOE HoJe.
ONEeKTpOMarHuTHbIE  BOJHBI U HX
cBoiictBa. CKOpOCTb pacnpoOCTpaHEHUS

JJIEKTPOMAarHUTHBIX  BOJNH.  [lpunyunoi




paouocsesazu u menesuoenus. Bausnue
INEKMPOMASHUMHBIX U3y4eHull Ha
JHCUBLLE OP2AHUZMDIL.

CBeT — 3JICKTPOMArHWTHAs BOJIHA. 3aKOH
npejomiieHus: cBera. Jlucmepcusi cBeta.
Humepgepenyus u ougparyus ceema.

Moayab 5. Ctpoenne atoma u atoMHOro sijpa (17 yacos)
PannoakTuBHOCTE  Kak  CBUIAETEILCTBO 7 10 17 | UnTepakTuBHas
CJIOJKHOTO CTpOeHHst aToMOB. Aub(da-, OeTa Oecena
- u raMmma-us3Jy4eHusl. IIepuon /MHTEPaKTUBHBIN
noJjrypacrnaja. orpoc,
Crpoenue aromoB. Ilnanerapnas mMozelnb TECT/KOHTPOJIbHAS
atoma. KBaHTOBBII XapakTep MOTJIOLICHUS paborta,

u UCIIyCKaHUS cBeTa aTOMaMHU. TBOPUYECKUI
JIluneituaTeie CIIEKTPBI. OnbIThI MPOEKT
Pesepdopna. [Tpe3eHTanus
PannoakTuBHBIE MpeBpalIeHUs] aTOMHBIX (BBICTaBKA)
anep. CocraB aromHoro siapa. IIpoTon, TBOPYECKUX
HEUTPOH W DJEKTPOH.  3apsioBoe, MPOEKTOB
MaccOBO€ YHUCIIa.

3aKkoH OWHIITENHA 0

MMPOMNMOPUHUOHAIIBHOCTH MACChl MU 3HCPIUU.
ﬂ€¢€Km MACC U SHepcUs CBA3U AMOMHbBIX
sa0ep.

SAnepuble peakuuu. JleneHue U CHUHTE3
anep. CoxpaHeHue  3apsioBOrO |
MacCOBOI'0 YUCEJl MPH AJEPHBIX PEAKLIUAX.
3HCpFI/I$I CBs3U 4aCTHL B AJAPC. BI)IIICJICHI/IC
SHEPruM IpH JIeIEHUH U CUHTE3€e sJep.
WUctounuku sHeprun ConaHua u 3BE3[.
W3nydeHnue 3Be311.

SnepHas  SHepreTHka. DKOJIOTHYCCKHE
pPOOIEMBI paboThI ATOMHBIX
AIEKTPOCTAHIIMI.

Bausnue paouoaxmusHulx usnyyeHull Ha
Jrcugble opaanuzmvl. MeTo bl HaOIIOIEHUS
U PErMCTPAIlK YacTUI B SACPHON (PHU3HKE.
Josumerpus.

Mopayas 6. CTpoenne u

3BoIIMsA BeesieHHOM.(S yacoB)

['eoneHTpryeckass M TrelUOLEHTpUYECKas 3 2 ) WNuTepakTuBHAsA
cuctembl Mupa. Pusmueckas mnpupona Oecena
HeOecHbIX Tedl COJNHEYHOH CHCTEMBI. /MHTEpPaKTUBHBIN
ITpoucxoxnenne CoOIHEUYHON CHUCTEMBI. orpoc, Tect/,
O®usnueckas npupoga ConHua W 3BE3. TBOPYECKUI
Crpoenne Bcenennoi. OBomronus IIPOEKT
Bceenennoii. ['unoresa bounbiioro B3psisa.
Moayasb 6. O0o0maromee noBTopeHue (2 yaca)
1 1 2
Hroro 31 54 85

Conep:xanue y4e0HOro 1jiaHa




Conep:xanue Kypca

MexaHHuKa. Ocnosbl KUHEeMAmuKu. MexaHuueckoe JIBIOKCHHE.
OTHOCUTENBHOCTH ABMKEHUS. CrucTtema orcuera. MarepuanpHas TOYKA KaK MOJIEIb
¢busnueckoro tena. Tpaekropus. [IyTs u nepemenienue. Pu3nyecKrue BEITUUUHBI,
HEOOXOJMMBIC JISI ONMUCAHUS JBWKCHHUS W B3aWMOCBS3b MEXKIY HUMHU (IIyTh,
NepeEMEIICHHNE, CKOPOCTh, YCKOPEHHE, BpeMs IBHKEHHs). CKOPOCTh — BEKTOpHAs
BeJIMYMHA. MOylib BEKTOpA CKOPOCTU. PaBHOMEPHOE MPSIMOJIMHEUHOE JBUYKECHHUE.
OTHOCHUTENTHFHOCTh MEXAaHWYECKOTO IBIDKEHUSA. ['paduku 3aBUCHMOCTH MYyTH H
MOAYJII CKOPOCTH OT BPEMEHHU JIBUKEHUA. YCKOPEHHE — BEKTOPHas BEJIMYMHA.
PaBHOyCKOpeHHOE TMpsIMOJMHEHHOe JBMkeHue. ['paduku 3aBUCUMOCTH TYTH HU
MOJYJSl CKOPOCTH PaBHOYCKOPEHHOTO NPSIMOJUHEHHOTO [IBHKEHHUS OT BpPEMEHHU
JBW)KCHUS. JIBMJKEHME IO OKPYXKHOCTH C TMOCTOSIHHOW IO MOXYJIO CKOPOCTBIO.
LleHTpOoCcTpeMUTENBHOE YCKOPEHHUE. Y CKOPEHHE CBOOOJHOTO MAJACHHMS.

Ocnosvt  ounamuku. Wnepums. WMuaeptHocts TenllepBoiii 3akoH  HploTOHa.
NuepunanpHass cucremMa orcyera. Macca — ckamsgpHas BennuumHa. Cuna —
BEKTOpHasi BenuunHa. Bropoi 3axkoH HeroToHa. Crnoxenue cuil. Tpetuil 3akoH
Hrrotona. CBoOoHOE TajieHue Teil. ['paBUTAIIMOHHBIE CUJIbI. 3aKOH BCEMUPHOIO
taroteHusi. Cuia TskecTd. J[BUKEHUE HCKYCCTBEHHBIX CITYTHUKOB. Pacuer mepBoii
KocMHuuecKkoi ckopoctu. Cuita ynpyroctu. 3akoH ['yka. Bec Tema, aBuxymerocs
yCKopeHneM 1o Beptukain. HeBecomocts u neperpy3ku. Cuia TpeHus.
Mexanuyeckne koje0aHuss M BOJHbIL. 3BYK. MexaHnudeckue KojaeOaHuUs.
CBoOoanbie koyieOaHusl. AMIUIMTYyJa, TEpUoJ, dYacToTa, (a3za KoJeOaHUH.
Marematnueckuit MaatHuk. @opmyna mepuoja KoieOaHuN MaTeMaTH4YeCKOTro
masiTHuka. Konebanust tpy3a Ha mnpyxude. dDopmyna mnepuoaa KojeOaHUN
NpY>XUHHOTO MasiTHUKA. [IpeBpaiieHue sHepruu mpu KoieOaTeIbHOM JIBUKCHHU.
Breinyxnennsie koneOanusa. Pesonanc. Pacripoctpanenue koiieOaHuii B YIPYrux
cpenax. MexaHW4YeCKHE BOJHBI B OJHOPOJHBIX Cpeax. [Tonepeunsie u
MpOAOJIbHbIE BONHBL. JlyinHAa BOJIHBL. CBSI3b JIMHBI BOJHBI CO CKOPOCTBIO €€
pacrpoCTpaHeHHs] M TEPHOJIOM (YacToTol). 3BYKOBBIE BOJHBL. 3BYK Kak
MexaHnueckass BoJiHAa. CkopocTh 3ByKa. [I'pOMKOCTH M BBICOTa 3ByKa. OXO.
AKYCTHYECKUI pe30HaHC. YJIbTPa3BYK U €ro MPUMEHEHUE.

JJeKTPOMATHUTHBIE SABJICHUAA. Hanpsoiwcennocms 21eKmpuiecko2o noiisi.
JleficTBUe DIEKTPUYECKOTO TOJS Ha dJIeKTpudeckue 3apsaabl. Koudewcamop.
DHepaus IneKmpuyecko20 noas Konoencamopa. Marautnoe nosue. OqHopoaHOE U
HEOJIHOPOJHOE MAarHuTHOE moJsie. MarHutHoe mnoje Toka. Hampapnenue Toka u
HaIpaBJICHUE JIMHUK ero MarHuTHOro nojsi. [IpaBuio OypaBurka. [IpaBusio eBoi
pyku. JlelicTB€ MarHMTHOTO TMOJSl Ha MPOBOJHUK C TOKOM U JBIXKYLIYHOCS
3apspkeHHyro vactully. Cuna Amnepa u cuna Jlopenya. IneKTpOU3MEPUTEIIbHbBIC
npubopsl. SBneHue snexTpoMarauTHON UHAYKIMA. OnbiTel Dapanes. MarHuTHBIN



MOTOK. DIIEKTpOMAarHuTHBIE Kojebanus. Konrebamenvnwviti konmyp. IlepeMeHHBbIN
TOK. Onexkmpoecenepamop. Tpancghopmamop. 1lpeoOpazoBaHue IEKTPOIHEPTUH B
NIeKTporeHeparopax. llepemada 53JI€KTpUYECKOM SHEPrMM Ha  PACCTOSHHUE.
DKOJI0ru4ecKre npoodIeMbl, CBSI3aHHBIE C TEIUIOBBIMHU U TUAPOIEKTPOCTAHIIUSMH.
DNEKTPOMATrHUTHOE MOJI€. DJIEKTPOMATHUTHBIE BOJHBI U MX CBOMCTBA. CKOpPOCTH
pacupoCTpaHEHUs!  ANEKTPOMATHUTHBIX  BOJH. [lpunyunvl  paduocesasu u
menesuoenus. Bruanue 31eKmpoMazHUMHbIX U3NYYEeHUll HA JICUGbLE OP2AHUZMbI.
CBeT — 3JeKTpOMAarHuTHas BOJIHA. 3aKOH IpesIoMJIeHHs cBeTa. Jlucnepcus cBeta.
Hnmeppepenyus u ougppaxyus ceema.

Crpoenne aromMa M aTOMHOrO saApa. PaguoakTUBHOCTH  Kak
CBHUJIETENIBCTBO CJIIO)KHOTO CTPOEHHUsI aTOMOB. Aub(da-, 6eTa - 1 raMmMa-u3aydeHHUs.
[lepuon mnomypacnaga. Ctpoenue artomoB. IlnanerapHas Mopenbp aToma.
KBaHTOBBIN XapakTep IMOTJIONIEHUS W HUCIYCKAaHMs CBETAa aroMaMHM. JInHewWdartsle
cnekTpel. OmnbiTel Pe3epdopna. PannoakTuBHBIE NpeBpalieHHs aTOMHBIX SIEp.
CoctraB atoMHOro sapa. IIpoToH, HEUTPOH W BIEKTPOH. 3apAIOBOE, MAaCCOBOE
yucaa. 3aKoH DWHIITEHHAa O NMPONOPLUMOHAIBHOCTH MAacChl W 3HEpruu. [leghexm
MAcc u d2HepeUsl Ces3U amoMubix adep. SInepHble peakuuu. /lenenue u cunres saep.
CoxpaHeHue 3apsI0BOrO U MacCOBOTO YHCEN NPU SAEPHBIX PEAKUUAX. DHEPIUs
CBA3M YACTHLl B sApe. BplieneHne dSHEpruv Npu JCINCHUM W CHHTE3E SIED.
HNctounuku sHeprun ConHua u 3Be3n. M3mydenuwe 3Be3n. SnepHas sHepreTuka.
OKoJIoTHYecKue Mpo0sieMbl pabdOThl ATOMHBIX —AJIEKTPOCTAHLIMM. Bruanue
PAOUOAKMUBHBIX USTYUEeHUll Ha drcusble opeanusmvl. MeTonpl HAOMIONECHUS |
perucTpalm 4acTull B sigepHoit ¢pusuke. Jozumerpus.

Ctpoenne u  J3BoJonusa  BcesieHHoI. l'eouentpuueckas  u
reJIMOLICHTpUYECKast cucTteMbl Mupa. Pusznueckas npupona HEOECHBIX Tel
Conneunoit cucteMbl. IIpoucxoxnenue ConaHeuyHOW cuUCTeMbl. Du3nyecKas
npupona ConHna u 3Be3a. Crpoenue Bceenennon. Opomonus BceeneHHOR.
['unoresa bosbioro B3peiBa.

O0o0mamee mnosropeHue. IIpoekTHast  JAeSITEJIBHOCTH, BbICTABKA
TBOPYECKHUX padoT.

Kanienpapubiii yueOHbIH rpapuk

Ne Tema 3anatus | @opma 3aHATUA Hcnonb3oBanue 000pynoBaHus HEHTPa

3aH €CTECTBEHHOHAYYHO! U TEXHOJIOTUYECKON

ATH HamnpaBjieHHOCTEN «Touka pocTa» U xapakTepucTHKa

A OCHOBHBIX BHJOB JEATECIbHOCTH

1 Th B kaOuHeTe Jlexuus — HaOlnromath 1 ONMMCHIBATH MPSIMOJIMHEWHOE paBHOMEPHOE
(pusukn. JIBUKEHHE TeJIeKKH C KarneJbHULeH;
MatepuanbHas — OIIPEAENATH 10 JICHTE CO CJICJaMH Kalelb BU ABHKCHUS
Touka. Cucrema TEJIEKKHU, IPOUJCHHBIN €10 MyTh U IPOMEKYTOK BPEMEHU OT
oTcycTa. Ha4vaJila ABMKCHHA 1O OCTAaHOBKH,

— 000CHOBBIBaTb BO3MOYKHOCTb 3aMEHBl TEIEKKH ee




MOACIBIO — MaTepI/IaJ'IBHOf/i TOYKOH — JJI1  OIMHCaHHA
JBHKCHUS

Ilepememenue. IIpakTuKy™M — IlpuBoauTh mpuUMeEps, B KOTOPBIX KOOPAMUHATY

Cnoxenue JOBIDKYIETOCS Tesla B JIIOOOW MOMEHT BpPEMEHH MOXKHO

BEKTOPOB ONpeNeNnTh, 3HAs €ro HaydaJbHYI0 KOOPAMHATY H
COBEPILIEHHOE MM 33 JaHHBIM IPOMEXYTOK BPEMEHH
nepeMelnieHne, U Helb3s, €CIM BMECTO NepeMELIeHNs 3aJaH
IIPOWICHHBIN IIyTh

Omnpenenenue Cemunap — Omnpeznensate MOOYIM M TPOEKUUH BEKTOPOB Ha

KOOPANHATEHI KOOPIMHATHYIO OCh;

JBUKYILETOCS — 3alnuChIBaTh ypaBHEHHUE AJI OINpPENENeHHUs KOOPAWHATHI

tena. Poib JBIKYIIETOCS] Tella B BEKTOPHOH W CKasIpHOH (opme,

KMHEMAaTUuKHU B WCIIOJIB30BATh €r0 VIS PeIIeHus 3a1a4

OTpeieTICHUH

KOOpJMHAT

CaMOJIETOB, PaKeT

u NC3

ITepemenienue Becena — Ha0JIIO/IaTh U ONUCHIBATH MPAMOJIMHEHHOE paBHOMEPHOE

npu JIBUKEHHE TeJIeJKKH € KarneJIbHULeH;

MPSIMOJTUHEHHOM — 3anuchIBaTh (POPMYIBI: ANl HAXOXKICHHS NPOCKUHUU H

pPaBHOMEpPHOM MOJyJil BEKTOpa NepeMelleHuss Tena, JUIsl BBIYMCICHUS

JIBHKEHHH. KOOPJMHATHI JBIKYIIErOCs Tela B JIIOOOW 3aJaHHBIM
MOMEHT BPEMEHH; J0Ka3blBaTh PABEHCTBO MOXYJSI BEKTOPa
NEepeMeIeHUs NPOWICHHOMY IyTH M IUIOIAAU II0X
rpaKOM CKOPOCTH;
— CTPOUTH rpadyik CKOPOCTH

[Ipsamonuneiinoe | Jduckyccust — OOBACHATh (PU3MUYECKUN CMBICI TOHITHUN: MIHOBEHHAs

PaBHOYCKOPEHHO CKOPOCTb, YCKOpEHHE; MIPUBOJUTH MIpUMEpPHI

€ JIBI)KEHHe. PaBHOYCKOPEHHOTO ABM)KEHUS;

Yckopenue — 3anuchiBaTh (HOpMYITy IUIsI ONpENENCHHUs] YCKOPEHHUS B
BEKTOPHOM BH[IE U B BHJIC IIPOCKIMI Ha BEIOPAHHYIO OCh;
— MPUMEHATH GOPMYITY AJISl pacueTa yCKOPEHHs pH
PELICHUN PacUeTHBIX 3a/1a4

Ckopocth Ypok- — 3amuceiBaTh  QOpPMyNTy ~ CKOpPOCTH  Tena  IpH

MPSIMOJIMHEWHOTO | MCCJIel0BaHNe MPSIMOJIMHEHHOM  pPaBHOYCKOPEHHOM  JIBKEHHHM B

PaBHOYCKOPEHHO BEKTOPHOM BHJIE U B BHJIE TPOCSKIIHIA HA BEIOPAHHYIO OCh;

IO IBKEHUS Ha — YNUTaTh U CTPOUTDH I'pauKH CKOPOCTH;

TpaHCHOPTE. — pemaTb pacyeTHblE W KA4yeCTBEHHbIE 3aJaud C

I'padux NpUMEHEHUEeM THX (popmy

CKOPOCTH.

[lepememenne IIpakTuKkym — 3anuceiBaTh (OPMYJy NPOEKLUMH IEpPEeMEIICHUs Tema

pu MpU  TPSAMOJIUHEHMHOM  pPaBHOYCKOPEHHOM  JIBWXKEHHH;

MPSIMOJMHEWHOM NPUBOJUTH (HOPMYITY IYTH;

PaBHOYCKOPEHHO — 3amMchIBaTh ypaBHEHHE IPSAMOJIUHEHHOTO

M JIBUKCHUHU paBHOYCKOpeHHOTro aABMKeHus X(t);
— pemaTh pacyeTHbIe U KaYeCTBEHHBIE 3a]a41 C
IPUMEHEHUEM 3THX (popmyn

[lepememenne Hccnenopanne — HaOnronaTs JBMKEHHE TEICKKHU C KalleIbHULIEH;

TeJa npu — JIeNaTh BBIBOBI O XapaKTepe ABMKEHUS TEIEKKH;

MPSIMOJTHHEHHOM — BBIYHCIISATH MOAYJIh BEKTOPA NIEPEMEIICHHUS,

PaBHOYCKOPEHHO COBEPUIEHHOT O MPSMOJIMHENHO U PaBHOYCKOPEHHO

M JIBUKEHUH 0e3 JBIKYIIMMCS TEJIOM 32 I1-10 CEKYH]Ty OT HaJajla JIBHXECHMUS,

HavYaJIbHON 10 MOJTYJTFO TIEPEMEIIICHHUS, COBEPIIIEHHOTO MM 3a K-10

CKOPOCTH. CEKyHIY

JlabopaTopHasn JlabopaTopHasn — U3mepsaTh npoineHHBIH MyThb W BpeMs JABMKEHUS

padora Nel padora Opycka;

«HMccienoBanue — pacCUMTHIBaTh YCKOpEHHE OpycKa M €ero MTHOBEHHYIO




PaBHOYCKOPEHHO CKOpOCTb  IpH  TNPSMOJHMHEHHOM  PaBHOYCKOPEHHOM
ro ABWXEHus 0e3 JBYDKEHUH;
HavYaJIbHON — paboTartp B rpynmne (mapamMu);
CKOPOCTH» — WCHOJB30BaTh 3HAHUS W HABBIKM WM3MEPEHUS MyTU H
BPEMEHH JIBI)KEHUS B OBITY;
— IPUBOIUTH pUMepHI IPSAMOJIMHEHHOT O
PaBHOYCKOPEHHOTO JBIKCHHUS
B OBITY W TEXHUKE, Pa3IMYHBIX YHUCIOBBIX 3HAUYCHHH
YCKOPEHUS! IBUKEHUS Tl
10 | OrHOCHTENBHOCT — Pematp pacueTHble 3agayd  Ha IPSAMOJIHMHEHHOE
b JIBIKCHUSI. IMpakTukym PaBHOYCKOPEHHOE BU)KEHHE
Pemenue 3amau
11 | 3amwuTa npoektoB | CeMuHap — IIpuMeHsITh 3HaHUS O NPSIMOJIMHEHHOM
«Kunemarunka PaBHOYCKOPEHHOM JBIKEHHHU K PELICHHIO 3a]a4
MaTepuanbHOU
TOUYKI
12 | UnepumanbHbe Buneonexnus — Habnronate nposiBieHne nHepLuy;
CHCTEMBI — TPUBOJUTH NPUMEPHI POSIBIICHNST HHEPIINY;
orcuerta. [lepBriit — pemarh Ka4eCTBCHHBIC 3a/1a4H Ha MMPUMEHEHUE TEPBOTO
3axoH HproTOHa. 3akoHa HproToHa
13 | Bropoii 3akoH I[pakTuxkym — 3anuceBaTh (opMysly BTOporo 3akona HpioToHa B
HrroTona BEKTOPHOM H CKAJIIPHOM BHUJIC;
— pemaTb pacyeTHble M KayeCTBEHHbIC 3aJadyd Ha
IIpUMEHEHHE BTOporo 3akoHa HproToHa
14 | Pemenue 3agau I[pakTuxkym pelaTh pacyeTHbIE U KAUeCTBCHHBIC 33/1a4K Ha
«3aKoHBI MPUMEHEHHUE MIEPBOTO U BTOPOTO 3aK0HOB HbroToHA
Herotona»
15 | Tpernii 3akoH IIpakTuky™m — HaOmronmate, omnuceiBaTb U OOBACHATH  OIBITHI,
Hrrotona WITIOCTPUPYIOIIME  CIIPAaBEIJIMBOCTh  TPETHETO  3aKOHA
Hxrotona;
— 3aMHCHIBaTh TPeTH 3aK0H HproTOHA B BUIE (hOPMYITHL,
pelaTh Ka4eCTBEHHbIE U pacyeTHBIC 33/1a4H Ha
MPUMEHEHUE DTOTO 3aKOHA
16 JBmxeHue CamMocTosiTe/IbH | - 3anuceiBath Gopmyay BTOporo 3akoHa Hpl0TOHA B BEKTOPHOM H
CBs3aHHBIX TCJI ast paﬁOTa CKaJLIpPHOM BUIEC IJId CUCTEMBI CBA3AHHBIX TCII;
— pelIaTh paCYCTHBIC U KaUCCTBCHHBIC 3a/la41 HA IPUMCEHCHUC
BTOPOI'O 3aKOHA Hrrorona
17 | Pemenue 3agau IMpakTukym - pelaTh pacueTHHIC U KaYeCTBEHHBIE 3a/1a41 Ha
«JIBuxkeHue NpUMEHEeHnEe 3aKoHOB HbroTOHA
CBSI3aHHBIX TEI»
18 | CBobGoanoe HccrnenoBanue — HaOnronaTs nmageHue OIHUX M TeX e Tel B BO3ILyXe U
najicHue Tea pa3peXeHHOM IPOCTPAHCTBE;
— JIenaTh BBIBOJIBI O JIBMKEHHHU TEJl C OJJHHAKOBBIM
YCKOPEHHUEM IPU ACHCTBHU HA HUX TOJIBKO CHJIBI TSHDKECTH
19 | JlaGopaTopnas JlaGopaTopHasn W3mepsaTh NpOWIeHHBIH MyTh (BBICOTY MAACHUS) U BpeMs
paborta Ne2 padorta JIBUKCHHS OpyCKa;
«U3mepenue — paccUUTHIBATh YCKOPEHUE CBOOOTHOTO MajIeHuUs OpycKa;
YCKOpEHUS — paboTarp B rpymnmne (napamMu);
CBOOOJHOTO
TaJICHUS
20 | JIBmxenue tena, | MccaenoBanue — Habmronath ONBITHI, CBHAECTEIHCTBYIONINE O COCTOSTHHH
OpOLIEeHHOTO HEBECOMOCTH TeJ;
BEPTHUKAIBHO —cnenatb BBIBOJ 00 YCIOBHSX, MpPH KOTOPBIX Tela
BBEpX. HaXOJISATCSI B COCTOSTHUH HEBECOMOCTH;
HesecomocTs — NPUBOJUTH IPUMEPHI CBOOOIHOTO MAJACHUS B OBITY U

TCXHHUKC, YUCJIOBOI'0 3HAYCHUS YCKOPCHHUA CBO6OI[HOFO




naaCHUA TCII

21 | Pemenue 3agau IpakTukym - permarh pacueTHBIC U KaUeCTBEHHBIC 3a/1aUn Ha
«CBobomHOE CcBOOOHOE MaJIcHUE TEJIa U MPHU IBHKCHUH TEla,

MaJIcHUE Tela U OpOIIIEHHOTO BEPTHKAILHO BBEPX
JIBIDKCHUE Tela,
OpOITIEHHOTO
BEPTUKAIBHO
BBEPX»

22 | 3akoH MpakTukym — IloHnMaTh CMBICT 3aKOHAa BCEMHPHOTO TSATOTCHUS,
BCEMHPHOTO OOBSICHATH SIBJICHHE TIPUTSDKCHHS TEI W WCIOJIB30BaTh ATH
TATOTEHUS 3HAHUA B IOBCEHEBHOM JKU3HU;

— 3allAChIBaTh 3aKOH BCEMHPHOTO TATOTEHUS B BHJC
MaTeMaTHYECKOTO YPaBHEHUS;
— pelaTh pacueTHHIC 33141 Ha MPUMEHEHHE STOT0 3aKOHA

23 | Yckopenue I[pakTukym — BrBoaute ¢dopMyny IS OIpeACNeHUS YCKOPEHUS
CBOOOIHOTO CBOOOHOTO TTaICHHUS
MMaJIcHUS Ha —TIOHNMAaTh, KaK 3aBUCUT YCKOPEHHE CBOOOIHOTO TaIeHUs
3emiie u Ipyrux oT reorpa)uyeckor IIMPOTHI MECTa M BBICOTHI TEJa HaJ
HeOEeCHBIX Tenax MOBEPXHOCTHIO 3eMJIH;

— UCIIOJL30BaTh ATU 3HAHUS B ITOBCEIHEBHOM KU3HH;
pelIaTh pacyeTHBIC 33/]a4y Ha PUMEHEHUE (hOPMYJIBI JJIs
OTIpeICNICHUS YCKOPEHHUsSI CBOOOTHOTO MaCHHUS

24 | Pemenue 3aga4 CamocTosiTe/IbH | - pelIaTh pacueTHBIC 1 KAYeCTBEHHBIE 33191 Ha
«3aKoH asi padora MIPUMEHEHHUE 3aKOHA BCEMUPHOTO TSITOTEHUS
BCEMHUPHOTO
TATOTECHMS

25 | [Ipsamonuneitnoe | HMccaenoBaHue — IlpuBoauth MIPUMEPDI OPSIMOJIMHEHUHOTO u
u KPUBOIIMHEIHOTO JIBIDKEHUS TET;

KPUBOJUHEHHOE — Ha3bIBaTh YCJIOBWSI, TPU KOTOPHIX Tela JBUKYTCS

JBIYKEHUE. MPSIMOJIMHEWHO U KPUBOJMHEHHO;

JBmxenue Tena — BBIYHCIIATH MOIYJb IEHTPOCTPEMHUTENEHOTO YCKOPEHHUS;

10 OKPYKHOCTH C n300pakaTb Ha  PHUCYHKaX BEKTOPbI CKOPOCTH H

MMOCTOSIHHOM 110 [EHTPOCTPEMUTEIIHPHOTO YCKOPEHUS MPU JIBIKEHUU TOYKHU

MOJTYJTIO 0 OKPYXHOCTH;

CKOPOCTHIO. — OOBSCHATH PUYMHY BOSHUKHOBEHUS
[IEHTPOCTPEMUTEIBHOTO YCKOPEHHUSI P PABHOMEPHOM
JIBUKCHUH TOYKHU TI0 OKPY>KHOCTH

26 | Pemenue 3amau IMpakTukym - pemaTh pacyeTHbIC U KaYeCTBEHHBIC 3a7aui TPU
«JIBm>xeHue Tena KPUBOJIMHEHHOM JIBUKEHUU
10 OKPYKHOCTI»

27 PeaktuBHOE Buneoypoxk — Habnromate u  OOBSACHATH TIONET MOJEITH PAKETHI;
JIBIDKEHUE. MIPUBOJNUTH MIPUMEPHI PEAKTUBHOTO JIBUKEHHS B TIPUPOJIE H
Paketnt TEXHHUKE;

— HCITIOJIb30BaTh 3HAHUS O PEAKTUBHOM JIBUKCHHUU U
pakeTax B IOBCETHEBHOMN KH3HH

28 | Pemenue 3agau [IpakTuxkym periaTh pacyeTHBIC U KaYECTBEHHBIC 33191 HA
«3aKoH MIPUMEHEHHUE 3aKOHA COXPAHEHUSI MEXaHIMUECKOW YHEPTUHU
COXpaHEeHUs
MCXaHUYECKOU
SHEPTUM»

29 | 3ammura IIpesenrammst — IlpuMeHsITh 3HAHUS O 3aKOHE COXPAHCHUS HMITYJIhCA
MPOEKTOB«3aKOH 3aKOHE COXPAHEHUS] MEXaHUYECKON SHEPTUH K PELIECHUIO
Bl 3a1a4
B3aUMO/IEHCTBUA
U JIBMKEHUS TEI

30 | KonebaTenbHbie Hccnenopanue — Ompenensatp  KoynebaTenbHOE  JIBIDKEHHE TI0  €ro
JIBYDKEHUS. MIPU3HAKaM;




CBo0OOIHBIE

— TPUBOIUTH TPUMEPHI KoJeOaHWW B MpUpOAE, OBITY H

KOJICOaHU TEXHUKE— OmnuceIBaTh TTHAMUKY CBOOOHBIX
Benuunnsl, KoJIe0aHUI MPYKUHHOTO U MaTEMaTHIECKOTO MasSTHUKOB;
XapaKTepU3yIOLIH YaCcTOTHI KOJICOAHUI;
e KonebarenpHOoe — MPOBOAMTH HKCIIEPUMEHTAIFHOE UCCIIEOBaHNE
IBIKCHHE 3aBUCHMOCTH TEPHOA MIPYKUHHOTO MAasITHAKA OT MacChI
rpy3a H )KECTKOCTH MPYKUHBI
— HasbiBaTh BEJTUYHHBI, XapaKTePU3YIOIIUE
KoJyieOaTeIbHOE ABIKEHNE;
— 3amuCchIBaTh (DOPMYITy B3aUMOCBSI3H IIEPHOA U
31 l'apmonunyeckue Huckyccus — OmnpenensTb TapMOHUYECKHE KOJIEOaHUs M0 X MPHU3HAKAM;
KoJeOaHus
— TIPUBOJUTH MPHUMEPH TAPMOHIYECKUX KOJICOAHUH B TPHUPOJE,
OBITY M TEXHUKE
32 | JlaboparopHas JlaGopaTopHas — OmnpenensaTs KOJIMYECTBO (YUCII0) KoneOaHn MasTHHKA,
pabota Ne3 pabota U3MEPATh  BpPEMs  3TOrO  KOJIMYECTBA  KOJICOAHWIA,
«HccnenoBanue paccUnTHIBATh IEPUOJ U YACTOTY KOJIeOaHUI MasTHUKA;
3aBUCHMOCTH — paboTarts B rpymnIie (mapamu);
nepuoja u — WCIIOJIb30BaTh 3HAHUS 3aBUCUMOCTH MEPHO/Ia U YaCTOTHI
Y4acTOTHI KoJIeOaHUM MasTHUKA OT €r0 JUTMHBI B OBITY
CBOOOTHBIX
KoJebaHuit
MaTeMaTHYECKOTO
MasiTHUKA OT €0
JUTHHBD)
33 | Pemenue 3agau IpakTukym — Pemiats pacueTHbie U rpaduuecKie 3a1a4y Ha
«KonebartenpHOE MeXaHH4YecKue KojaeOaHus
JIBIDKCHUE)
34 | Pe3onanc B Uccnenopanue — Tlonumath QU3MYECKYIO CYUTHOCTh SIBJICHHS PE30HAHCA;
TeXHUKE OOBSICHATh, B YEM 3aKJIIOYAaeTCs SBJICHUWE pE30HAHCA;
MPUBOJNTH TPUMEPHI TIOJNE3HBIX W BPEIHBIX MPOSBICHHMA
pe30HaHCa W TYTH YCTPAaHEHHUS BPEIHBIX MPOSIBICHUI
pe3oHaHca
35 | Pacpoctpanenn | Bumeoypok — Paznmmyate  momepedHble W TPOJOJIBHBIE  BOJIHEL;
€ KoneOaHuii B OTHCHIBAaTh MEXaHU3M 00pa30BaHUsI BOJH;
cpene. Boxnbl — Ha3bIBaTh (PU3UYECKHE BEIUYMHBI, XapaKTCPU3YIOIIUE
BOJIHOBOM IPOIIECC;
— MPUMEHSITH MOJyYeHHbBIE 3HAHMSI B TOBCETHEBHOM KU3HU
36 | JlmwHA BONHEL Jlexmus — HaspiBaTh (u3nyeckue BEIWYHMHBI, XapaKTePU3YIOIINe
CkopocTh yIpyTHe BOJHBL;
pacnpocTpaHeHHS — 3amuchiBaTh (DOPMYINIBI B3aMMOCBS3H MEXIYy HUMU;
BOJTHBI MIPUMEHSATH TOJyYeHHBIE 3HAHHS B TTOBCETHEBHOM KU3HU
37 | Ucrounuku Huckyccus — HaseiBaTh quana3oH 4acTOT 3BYKOBBIX BOJIH; IIPUBOJUTH
3BYKa. 3BYKOBBIC MPUMEPBI HCTOYHHUKOB 3BYKA;
KoJeOaHus — MPUBOJUTH OOOCHOBaHHWE TOTO, YTO 3BYK SIBIISIETCS
MIPOJIOJIBHON BOJTHOM;
— WCIOJIb30BaTh IOJYYCHHBIC 3HAHHUS B IIOBCEIHEBHOMH
JKU3HU
38 | Beicotau TemOp | MccnenoBanue — HaspiBaTh (u3nMYecKue BEIMYHHBI, XapaKTEPU3YIOIIUE
3BYKa. 3BYKOBBIC BOJIHBI,
I'pomMkoCTh 3ByKa — Ha OCHOBAHWHU YBHJICHHBIX OIBITOB BBIJIBUIaTh THIIOTE3bI
OTHOCHUTEIILHO 3aBUCHUMOCTH BBICOTBI TOHA OT YacCTOTHI, a
TPOMKOCTH — OT aMILTUTY/IbI KOJIEOAHHIA NCTOYHHKA 3BYKA;
— MPUMEHSTD M0JyYSHHbBIC 3HAHMSI B TOBCEIHEBHOM KHU3HU
39 | Pacipoctpanenn | [IpesenTanus — Ha ocCHOBaHMM yBHWJIGHHBIX OIBITOB  BBIJBHIaTh




€ 3BYKa.
3BYKOBBIC BOJTHEI

THUIOTE3bl O 3aBUCHMOCTH CKOPOCTH 3ByKa OT CBOMCTB
CpeJIbl M OT €€ TEMITePATyPHI;

— OOBSICHATH, MTOYEMY B ra3zax CKOPOCTh 3BYKa BO3pacTacT
C TIOBBIIIICHHEM TEMITEPATYPHI;

— MIPUMEHSTH TIOJTyYeHHbIC 3HAHWS B TIOBCETHEBHOMN KU3HU

40 | Otpaxenue CamoctositennbHa | — OOBICHATh HAOMIOJAEMBI  OMBIT 1O BO30YXKIESHHIO
3ByKa. 3ByKOBOW | s pabota KoysieOaHuil OJHOTO KaMepTOHa 3BYKOM, HCITyCKaeMbIM
pe3oHaHc JIpYT'MM KaMEepTOHOM TaKOM e YacTOTHI;

— yMeTb OOBACHATH MNPUHLUUI ACUCTBHS  PYIOpa;
IPUMEHSTh IOIyYEHHbIE 3HaHNUsI B IOBCEAHEBHON JKU3HU

41 | 3ammra npoektoB | [Ipesentaums u — IlpuMeHATh 3HaHMS O XapaKTEPHUCTUKAX MEXaHWYECKHUX
«MexaHH4YeCKHe | UCCIIEOBaHHE KoJieOaHuil ¥ BOJIH K PELICHUIO 3a/1a4
KoseOaHus u
BOJIHBI. 3BYK»

42 | MarnutHoe niosie | MccnenoBanue — OOBsICHATL HAONIOJaeMble OMBITHl 10  TOBEACHHIO

MarHUTHOM CTpEeNKM B MarHUTHOM II0Jie INIPOBOJHHMKA C
TOKOM,;

— JIenaTh BBIBOABI O 3aMKHYTOCTH MAarHUTHBIX JIMHUHA U 00
ocnableHu  MarHUTHOrO TOJNSg €  yJaJieHHeM  OT
MPOBOJHHKA C TOKOM;

— n300paxarh rpadUIeCK JTMHUA MAarHUTHOTO TOJIS
MOCTOSTHHOT'O TIOJIOCOBOTO MarHMTa, MpsIMOTO MPOBOIHUKA C
TOKOM, COJICHOMZIA

43 | HampaBnenue [IpakTuxkym — OOBSICHATh HA0JIIOJIaEMbIE OMBITHI 10  IOBEICHUIO
TOKa U MarHUTHOM CTpPEJKM B MAarHUTHOM IIOJI€  HPSMOTO
HanpaBJIcHUE IIPOBOJHMKA C TOKOM U COJICHOMJA;

JIUHUH ero — ¢opMynupoBaTh TpPaBWIO OypaBYMKa MJsl IPSIMOTO
MarHMTHOTO TOJIS MIPOBOJIHUKA C TOKOM;
— ($hopMynHpoBaTh IPABUIIO MPABOM PYKU AJIS
COJIEHOW/Ia; OIIPENEIIATh HalpaBIeHUE IEKTPHUUECKOTO
TOKa B IIPOBOJHUKAX W HalpaBJiIeHNE JIMHUN MarHUTHOTO
HOJIsI

44 | Pemenue 3agau ITpakTuxym - pelaTh pacueTHbHIC U KaUeCTBEHHBIE 3a/1a41 Ha
«MaraurtHoe onpeziefieHNe HaNpaBJIeHHS JIEKTPUIECKOTO TOKA B
T10JIE» MIPOBOJIHMKAX M HAIpaBJIeHHe JIMHUI MarHUTHOTO TTOJIS

45 | OOHapyxeHHe Hccnenosanne — IIpuMeHsTh TpaBUIIO JIEBOU PYKHU;

MarHUTHOTO IOJISt — ONpeNeNATh HaIlpaBJICHUWE CHIIbL, JEUCTBYIOLIEH Ha
[0 €ro ACUCTBUIO 3JIEKTPUUYECKUH 3apsili, ABWKYIIUHACS B MATHUTHOM I10JIE;

Ha — ONpeneNATh 3HAaK 3apsja W HalpaBJeHHUE IBIKEHUS
NIEKTPUYECKUN 3apsDKEHHOM YacTUIBI B MArHUTHOM T10JI€

ToK. [IpaBuio

JIEBOU PYKH

46 | Unpykous IIpakTuKyMm — 3anuceiBath (HOpMyITy B3aMMOCBA3M MOXYJS BEKTOpa
MarHuTHOTO MarHUTHOM MHIYKIMHA MAarHUTHOTO TIOJIS C MOJYJIEM CHIIBL,
oJIs. JIEACTBYIOEH Ha MPOBOTHUK JITMHOW 1, pacroioKeHHBINH
MarHuTHbI NEPNEHAUKYIIAPHO JIUHUSAM MArHUTHOM MHIYKUWU, U CUIION
MOTOK. TOKa B IIPOBOJJHUKE—

IlonumMaTe, 4YTO TakOoe€ MArHUTHBIA IIOTOK, YTO OH
XapaKTepHU3yeT;
— ONMCBHIBATh 3aBUCUMOCTh MArHUTHOT'O MIOTOKA OT
WHAYKIMHA MarHUTHOTO TIOJISI, TPOHU3BIBAIOIIETO TUIOMIAIh
KOHTYpa ¥ OT €ro OPHEHTAIUH 110 OTHOIIEHHIO K JIMHUSAM
MarHMTHOM MHAYKLIUU

47 | Pemenue 3agau IIpakTukym - pemaTh pacyeTHbIE U KAUeCTBEHHBIE 3aJjaul Ha

«Hnaykums
MarHUTHOTO

OIpEACIICHNE HMHIAYKIIMU MarHUTHOT'O ITOJIA 1 MarHUTHOT O
IIOTOKa




T10JI4.

MarauTHBIH
IMOTOK»
48 | SIBnenue Cemunap — Habnromath W ONMUCHIBATH OMBITHI, TMOJITBEPIKIAIOIINC
AIEKTPOMAarHUTH MOSIBIIGHUE DJIEKTPUYECKOTO TOKa B 3aMKHYTOM KOHTYpE
O MHAYKIIAN MpH  W3MEHEHWW MAarHUTHOTO TIOJIS, TIPOHH3BIBAIOIIETO
KOHTYP, JICJIaTh BBIBOIBI;
— MPUBOJUTH MPUMEPHI TEXHUIESCKOT'O UCTIOIh30BAHHS
SIBIIEHUS DJIEKTPOMArHUTHOW MHAYKITUU
49 | JlaboparopHas JlabopaTopHasi — IIpoBOoAUTE  HCCIAEAOBATENBCKUM  DKCIEPUMEHT IO
pabota Ne4 pa6oTa W3YYCHUIO SBJICHHS AICKTPOMArHUTHON WHTYKITHUH;
«3yuenne — aHaJIM3UPOBATH PE3yIbTATHI IKCTIEPUMEHTA U JIeTaTh
SIBJICHUSA BBIBOJIbI;
ANIEKTPOMArHUTH
Ol UHIYKLIHN
50 | Pemenue 3agau [pakTukym
«SIBnenue
3JNIEKTPOMarHUTH
OMl MHITYKLIUW»
51 | HampaBnenue Jlexuus — HaOmromate B3aMMOJIEHCTBHE AIIOMUHUEBBIX KOJIEL[ C
WHAYKIIMOHHOTO ITOCTOSIHHBIM MarHUTOM;
Toka. [IpaBuio — 00BACHATh (u3HWuUecKyr0 CyTh mpasmia JleHma wu
Jlenma (hopMyITHUpPOBATH €T0;
— NPUMEHATh TpaBuwio JleHIla W TpaBUIO TMPaBOM
PYKH JJIs ONIPE/ICIICHUS HAallPaBJICHUS WHAYKIIMOHHOTO TOKa
B ITPOBOJIOYHOM BHTKE U KaTYyIIKe
52 | Ilomy4enue n Uccnenosanne — Paccka3piBath 00 YCTpOWCTBE W MPHHIUWIE JCHCTBUS
nepenaya reHepaTopa MepeMEeHHOr0 TOKa;
MIEPEeMEHHOTO — Ha3bIBaTh CII0COOBI YMEHbBIIIEHUS oTeph
ANEKTPUIECKOTO ANIEKTPOIHEPTUU TIPH TIepeiade ee Ha OOJBIIHE PACCTOSHHUS;
TOKa. — paccka3bIBaTh O HA3HAYCHHUH, YCTPOHUCTBE, MPUHIIUIIC
Tpanchopmartop JIeHCTBYS TpaHCc(hOpMaTopa 1 ero NPUMEHEHUH
53 | OnexkrpomarnutH | Jlekuus — Ilonumarts MIPUYUHY BO3HMKHOBEHHMS
oe IoJIe. AJIEKTPOMArHUTHOTO TIOJS;
DNeKTpOMarHuTH — OMMCHIBATh PA3JINYMSI MEXK]Y BUXPEBBIM JJICKTPHUUCCKUM
bI€ BOJIHBI 1 3JIEKTPOCTATHYECKUM TIOISIMA— HaGaromate  ombIT
0 M3ITyYEHHIO U TIPHEMY JIEKTPOMArHUTHBIX BOJIH;
— MOHHUMATH, 4TO CKOPOCTh pacrnpocTpaHeHust
3JIEKTPOMArHUTHBIX BOJIH €CTh camas OOJbIliasi CKOPOCTh B
MIPHUPOJIE, YTO OHA PaBHA CKOPOCTH CBETA B BaKyyME;
— YMETh YUTATh HIKATY JICKTPOMArHUTHBIX BOJIH
54 | Kongencarop Pacckas — 3anuceiBaTh (HOPMYITY IEKTPOEMKOCTH;
— TIOHUMaTh, YTO DIEKTPOEMKOCTh HE 3aBHCHUT OT 3apsja
MIPOBOIHUKOB U HAIIPSDKEHUS MKy HUMU;
— NPUBOJUTH IPUMEPHI PA3IUYHBIX BHJIOB KOHJICHCATOPOB,
UX MPUMECHEHHUE B TCXHUKE;
— 3anKCHIBaTh POPMYITY SHEPTUU KOHJIEHCATOPa
55 Komnebarenpubiii UccnenoBanmne, — HabGnronate cBOOOMIHBIC AJIEKTPOMArHUTHEIE KoJeOaHus
KOHTYP. [IpakTukym B KOJIe0aTEeIbHOM KOHTYPE;
[Momyuenue — JienaTh BEIBOJKI,
ANIEKTPOMAarHUTH — peniaTth pacdyeTHbIe 3aa4n Ha popmyrny Tomcona
BIX KOJIEOaHuI
56 | I[IpuHIHIBI Jlexmus — Paccka3biBaTh 0 MPUHIIKIIAX PAIAOCBSI3U U TCICBUICHHS;
PaaMOCBS3U U — cnymarbk Jgoknan «PasButue cpeAactB M ciocoOoB
TEIEeBUACHUS nepegayn MHPOpMaIMK Ha JalieKue PacCTOSHUS C APEBHUX

BPEMEH U JIO HAILIUX JHENY;




— HNPUMCHATDH IMOJYUCHHBIC 3HAHNAI B HOBCC):[HCBHOI;’I KHU3HU

57 | Onekrpomarauta | [IpakTukym — HaspiBaTh pa3iuyHble JUANa30Hbl 3JIEKTPOMArHUTHBIX
as npupoja cBeTa BOJIH;
[Ipenomnenue — MOHUMaTh JBOWCTBEHHOCTh CBOWMCTB CBETa, T. €. €r0
CBeETA. Ayansm;
dusHuecKuii — HPUMEHSTh MOJIYYEHHbIE 3HAHUS B IOBCEHEBHOM XKU3HU
CMBICHT — OOBSICHATB (usznueckuit CMBICTT roKaszaress
MPEJTOMIIEHNS;
Tiokasateiri — NPUMEHSTh NOJIYyYEHHBIC 3HAHUS B IOBCETHEBHOM XKU3HU
MPETOMIIEHUS.
Hucnepcust
CBeTa.
58 | Tumsrl JlabopaTopHasn Habntomate cmomHod ©  JMHEHYaTble  CIIEKTPHI
ONTHYECKUX padoTta WCITyCKaHHS;
CIIEKTPOB. — Ha3bIBaTh YCJIOBUS 00pPa30BaHMs CIUIOIIHBIX U
JlaGopaTopHasi JINHEWYATBIX CIIEKTPOB UCIYyCKaHUS
padora Ne5
«Habmronenune
CILJIOIIHOTO U
JIMHEHYATBIX
CIIEKTPOB
HUCIYCKaHHUS
59 | Pemenue 3agau IpakTukym — [puMensITh 3HaHUS O DIEKTPOMArHUTHBIX KOJICOAHHUSX H
«DNEKTPOMarHuT BOJIHAX K PELICHUIO 3a]a4
HbIC BOJHBI»
60 Ilornomenue u Buaeoypox — OOBACHATH U3TyYCHHUE U TIOTJIOIICHUE CBETa aTOMaMH U
HCIyCKaHHe MPOUCXOXKICHUE JINHENYATBIX CIIEKTPOB HAa OCHOBE
CBETa aTOMaMH. noctynaToB bopa
[Ipoucxoxnenue
JIMHEHYATBIX
CIIEKTPOB
61 | 3amwura npoektoB | [Ipe3eHTanus — IIpuMeHsITh 3HaHUS O AIEKTPOMATHUTHBIX KOJIEOAHUSAX U
«INEKTPOMAarHuT BOJIHAX K PELICHUIO 3aJ1a4
HOE T0JIe»
62 | PagnoaktuBHOCTH | Bumeoypok — OrmmmceiBath onbITH Pezepdopaa mo oOHapykeHUIO
CII0KHOT'O COCTaBa PaJMOaKTUBHOTO U3JIYUYEHHUS
63 | Moaenu atomoB | Jlekuusi ¢ — OnuceiBath onbITHl Pesepdopaa mo wccieqoBaHUIO C
3JEMEeHTaMH MTOMOIIIBIO pacCcestHuS anb(a-4acTUI] CTPOCHHUS aTOMa;
MOJICJIMPOBAaHMsI | — ONMCHIBATH Mozienn atToMoB TomcoHa u Pesepdopna
64 | PammoakTuBHEIE IIpakTukyMm — [loHumate W OOBACHATH CYTh 3aKOHOB COXpaHEHHS
MpEeBpAILICHUS MacCcoBOTO 4YHMCJa MW 3apdana [OpU  paJuOaKTUBHBIX
ATOMHBIX sIIEp MPEBPAILICHUSIX;
— MPUMEHSTH 3TH 3aKOHBI MPH 3aMIMUCH YPABHEHUH SJEPHBIX
peaxkuui
65 | Oxcnepumentans | Mccnemoanne — PacckaspiBaTh 0 HA3HaYEHUH, YCTPOUCTBE U IIPUHLIUIIE
HbIE METO/IbI nercTBUs cueTurka [elirepa u kamepsl Bunbcona
HCCIIeIOBAHUS
YaCTHII
66 JlabopaTopHas JlaGopaTopHas — H3MepsTh MOITHOCTH PaaUAIIMOHHOTO (POHA TO3UMETPOM;
pabora Ne 6 | padora
«H3mepenue — CpaBHHMBATh TIONYYEHHBIH  pe3yapTaT C  HAUOONBIINM
C€CTCCTBCHHOT'O JIOIYCTUMBIM JJIS1 YEIOBEKA 3HAYEHHUEM;
palrualuoOHHOTO
(hoHa 103MMETPOM» — paboTaTh B rpyme (mapaMn)
67 | OTkpbiTHE Buneoypok — IIpuMeHsITh 3aKOHBI COXPaHEHMSI MACCOBOI0 YMCIia U




MPOTOHA u 3apsia JUIs 3alTUCH YPaBHEHUH SACPHBIX PEaKIUi
HEUTpoOHa

68 | CocraB atomHoro | Bumeoypok — OOBACHATh (PUBUICCKUN CMBICTT TIOHATHHA: MacCOBOE H
snpa. Snepnsie 3aps70BOE YUCIIA;

CHUITBI — MOHUMATD, YeM PA3INYAIOTCS IIpa U30TOIOB

69 | Dueprus cBs3u. | [IpakTuKkym — OOBACHATh (PUBNISCKUH CMBICTT TIOHATHH: DSHEPTHS
Jedext mace CBsI3H, ICPEKT Macc

70 | Pemenne 3amau | [lpaktuxym — Pemates pacueTHble 3agauu Ha AeeKT Macc U SHEPTHIO
«edexr macc u CBSI3H aTOMHBIX SI7IEp
SHEPrusi  CBS3HU
ATOMHBIX SIAEP»

71 | Henenme  smep | Bumeoypox — OnucelBaTh mpolecc JeNeHus sapa aToMa ypaHa,
ypana. IlenHas OOBSICHATh (PU3MUSCKHUM CMBICT TOHITHMA: IICTTHAS PEaKITHs,
peakmus KpUTHYECKast Macca,

— Ha3bIBaTh YCIOBHS NPOTEKAHUS YIIPABIsEMOHN EMTHON
peaxiumn

72 | JlaboparopHas JlaGopaTopHas — IlpumMeHsTh  3aKOH  COXpaHEHHS  WMIyJbca M
pabora Ne 7 | paGota OOBSICHEHHsI JBWKCHHUS JBYX siZiep, 00pa3oBaBIIUXCS IMPH
«Uzyuenue JICJICHUH si/ipa aToMa ypaHa,

JeIIeHUS smpa — MPUMEHSTH 3aKOHBI COXPaHEHHUSI MAaCCOBOTO YHCIIA U
aToMa ypaHa TIO 3apsaa JUIs 3a¥Cy ypaBHEHS SIEPHON peaKiinu
¢dororpadun

TPEKOBY

73 | Snepusrit [Ipe3enTanus — Paccka3piBaTh 0 Ha3HAYEHUM SIIEPHOrO pPEaKTOpa Ha
peakTop. MEJUIEHHBIX HEUTPOHAX, €ro YCTPONCTBE M IPUHLUIIE
[IpeobpazoBanue JICHCTBUS
BHYTPECHHEU
SHEPTUHI
aTOMHBIX sIliep B
ANEKTPUIECKYIO
SHEPTHIO

74 ATtoMHas Buneoypoxk — HaspiBate mpeumymiectBa U Hepoctatku ADC mepen
JHEepreTHKa JPYTUMH BUAAMH 3JIEKTPOCTAHIIUIA;

— MPUMEHSTH MOJyYeHHBIE 3HAHMSI B TOBCETHEBHOM KU3HU

75 | buonoruueckoe [Ipezenranus — HazpiBaTh (u3myeckre BENMYWHBI: TOTJIONICHHAS 1032
JeiicTBUE n3IydeHust, K03()QUIMEHT KauecTBa, SKBUBAICHTHAS 1032;
paavanuu — cllymath  JIOKJIaJg O  OHOJIOTMYECKOM  JICHCTBUM

PaZIMOaKTUBHBIX M3ITyYEHUI;
— MPUMEHSTH NIOJTyYeHHbIe 3HAHWS B TIOBCETHEBHOM KU3HH

76 | 3akoH IIpakTukyMm — JlaBaTh ompejeneHue (HU3NUECKON BEIHYMHBI TEPUOT
PaAMOAKTUBHOTO MoJTypacmania;
pacmnana — MOHUMATh (PU3UYECKHIA CMBICI 3aKOHA PaIMOAKTHBHOTO

pacmaja;
— 3aluchIBaTh (HOPMYITy 3aKOHA PaJIMOAKTUBHOTO pacrajia

77 | TepmosimepHas JlaboparopHast — HazpBaTh ycnoBUS TPOTEKaHUS TEPMOSAEPHON
peakuus pabora peaxkuuy;

JlaGoparopHas — MPHUBOJUTH MPUMEPHI TEPMOSIIEPHBIX peakiuii 3mepsTsb
pabora Ne 8 « MOIITHOCTH PAJHAaLMOHHOTO (JOHA JO3UMETPOM;

Wsyuenne  Tpexos — CpaBHHUBAThb IIOJIyYCHHBIH pe3yJabTaT € HAUOOJIBIIUM
3apsDKCHHBIX JOITYCTUMBIM JUIS 9€JIOBEKA 3HAYCHHUEM;

Hactii o — pabotarts B rpymrme (Tlapamu)

TOTOBBIM

¢ororpadusm»

78 | DnemeHTapHbIC Jlexnus — Ilonumars CMBICIT CJIOB: «QJIEMEHTAPHBII»,
YaCTHIIBI. «aHTUBEIIECTBOY;

AHTHYACTUIIBI — Ha3bIBaTh YaCTUIIBL: MO3HUTPOH, AHTHHEHUTPOH,

AHTHUIIPOTOH;




— paccCKka3blBaTh, B
AHHUTHIIAN

qeM 3aKJII049acTCsa apornecc

79 | Uroroesiit IIpakTukym — IlpuMeHSTh 3HAHMS K PEIISHUIO 3a7a4 10 Kypcy hu3uku
MPaKTUKYyM B OCHOBHOH HIKOJIBI
pelIeHnHt 3334

80 | Pemenne 3amau | [Ipaktukym — Pemats pacueTHble 3agaun Ha Me(EKT Macc M YHEPTHIO
Ha aedekT Macc u CBA3M aTOMHBIX S7IEp, Ha 3aKOH paJUOaKTHBHOIO pacmaja
SHEPTUI0  CBS3HU
aTOMHBIX  fA7ep,
Ha 3aKOH
PaArOaKTUBHOTO
pacnana

81 | 3ammra npoextoB | Ilpe3enTanus — IlpuMeHsATh 3HAHWMSA K PELICHUIO 3aJad [0 TeMe
«CtpoeHue aToma «Ctpoenne aroma M aTroMHoro snapa. Mcmonp3oBaHue
u aTOMHOTO SHEPTrUU aTOMHBIX SICP»
SIIPay

82 | Cocras, Buneoypoxk — HaGmomate cmadimel  wim  Qororpadmm  HeOESCHBIX
CTpOCHUE U 00BEKTOB;
MIPOUCXOXKICHUE — Ha3bpIBaTh TPYNNBI 00BEKTOB, BXOoAAMMX B COIHEUHYIO
ConHeuHoi CUCTEMY;
CHCTEMBI — MPHUBOAUTH PUMEPHI U3MEHEHUS BHJIA 3BE3THOTO Heba B

TE€YEHHE CYTOK

83 | bompmme [TpakTukym — AmnanmmsupoBath cnaiapl win ¢Gotorpaduu IUTaHET;
TUTaHETHI CPaBHUBATh IUIAHETHI 3eMHOMN IPYIIIbI, IUIAHETHI- TUTAHTHI
ConneyHoi — OnmnuceBate ¢ororpadpunn  Manbix Ten CodHEYHOMH
CUCTEMBI CUCTEMBI
Marnsie Tena
ConHeuHoi
CUCTEMBI

84 | Crpoenue, IIpesentanus — OOBACHATD (U3UUECKUE MPOLECCHl, MPOUCXOMIAIINE B
H3IIy4CHUE U Jlexuus u Henpax ConHLa U 3Be31;
3BOJIIOLINSA BUJICOYPOK — Ha3bIBaTh NPUYUHBI oOpazoBanus msaTeH Ha COHIE;
ConHua u 3Be37 CamocrosTenpHa | aHaIM3UpOBaTh  QoTorpaduu  CONHEYHOH KOPOHBI U
Crpoenue u g pabora o0Opa3oBaHwii B HEl
JBOJIIOLUS — OnuceiBaTh TpU MOJENIU HecTallMOHapHOW BceneHHoM,
Bcenennon IpeMIoKeHHbIE DPUIMAHOM;
CocraBnenue — OOBSICHATb, B YEM MPOSBISETCA HE CTALMOHAPHOCTH
KJ1acTepa BCCJ’ICHHOﬁ;
«Du3nKa — 3amuChIBaTh 3aK0H Xab0a
BOKPYT HAC» — Pemats 3a1a4n MpakTUYECKOM HANPABIEHHOCTH

85 | Ilpeacrasnenue | IlpesenTanus — IlpeseHraiuss MojeieH, METOIUYECKHX pPa3padOTOK
Kjacrtepa OTIENBHBIX TEM Kypca
«Duzuka

BOKPYT HAC»

MeTtoauyeckoe odecrniedeHHe MPOrPaMMbl

Ilepeuenw

MemoOUHecKuUx u OUOAKMUYECKUX Mamepuaios, UHGOPMAYUOHHBIX PeCypPCo8

cemu «HHmepHem», KOHMPOJIbHO-USMEPUMETIbHbIX Mamepualoe, HeoOX00UMbLX

0715 peanuzayuu npocpammbol
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. bermosa T.I'. MccnenoBarensckas M IMPOEKTHAS AESATEIBHOCTh yYaIIUXCS B
COBpPEMEHHOM oOpa3zoBaHuu//M3BecTsi POCCHICKOTO ToCyJapCTBEHHOTO
nenarorudeckoro yausepcuretra A.M.I'epuena.-2018..

. Moparumosna JI., 'anueBa 3. Jloruka opranusaiu U NpoBEICHUSI TPOESKTHO-
UCCIIEIOBATENLCKON ACSITENIbHOCTU C YYalUMUCS B 00111€00pa3oBaTeIbHOM
yupexieHnu//O011ecTBO :COLNOIOTHS, ICUXOJIOTHs, ieAaroruka.-2016.Ne3.
. DOHUUKIIONEANH, CIIPABOYHUKH.

. Caiit qyia yuurenedt u poaureneil "BaeknmaccHble meponpusaTus” - Pexum
nocryma: http://school-work.net/zagadki/prochie/

. Caiit MunucrepctBa obOpazoBaHuss M Hayku Poccuiickoit ®Denepanuu -
Pexxum moctyna: http://mon.gov.ru/pro/

. Enunas xomnekuus [{udposbix OOpa3oBaTenbHBIX pecypcoB - Pexum
nocryma: http://school-collection.edu.ru/

. U3narensckuit oM  "llepBoe  centsiOpsa" -  Pexum  nmocryna:
http://1september.ru/

. IIpoexTHas pesrenpHOCTh ydamuxcs / aBT.-cocT. M. K. ['ocnogHukoBa u
ap.. http://www.uchmag.ru/estore/e45005/content
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