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IInanupyemble pe3yjbTaThl OCBOCHHA Y4¢0OHOI0 peaMeTa

JIMYHOCTHBIMU pe3yJabTaTaMM 00y4eHus: (PU3UKE B OCHOBHOM LIKOJIE SBIISIOTCS:
— c(OPMHPOBAHHOCTH TIO3HABATEIBLHBIX HHTEPECOB HA OCHOBE PAa3BUTHUS MHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEN yJaluecs;
— yOeXIeHHOCTh B BO3MO>KHOCTHU IIO3HAHUS MPUPO/Ibl, B HEOOXOIUMOCTH Pa3yMHOI'0 UCIOJIb30BAHNUS TOCTUKEHUH HAYKH U TEXHOJIOTUH JUIsl
JabHEUIIEero pa3BUTHsI YEJI0BEUECKOro O0IIECTBa, YBaXKEHUE K TBOPLIAM HAYKU M TEXHUKHU, OTHOIIEHUE K (PU3UKE KaK 3JIEMEHTY OOLIeUeI0BeUeCKOM
KYJbTYpBbI;
— CaMOCTOSITENIbHOCTh B IPUOOPETEHUN HOBBIX 3HAHUI U MIPAKTUUECKUX YMEHUI;
— TOTOBHOCTb K BBIOOPY HM3HEHHOT'O ITyTH B COOTBETCTBHM C COOCTBEHHBIMU MHTEPECAMH U BO3MOXKHOCTSIMH;
— MOTHUBaIM 00pa30BaTeIbHON 1EATENbHOCTH IKOJbHUKOB HA OCHOBE JINYHOCTHO-OPUEHTHPOBAHHOTO MOJIX0/3;
— (bopMHIpOBaHKE IICHHOCTHBIX OTHOIICHUH JIPYT K APYTY, YUYUTEIIO, aBTOPAM OTKPBITHIA U H300pETeHUH, pe3ybTaTaM 00yUeHHS.

MeTanpeaMeTHBIMH pe3yJIbTATAMH 00y4eHUs! PU3UKE B OCHOBHOM IIKOJIE SBIISIOTCS:
— OBJIa/ICHUE HAaBbIKAMM CaMOCTOSATEJILHOTO ITPUOOPETEHUSI HOBBIX 3HAHUM, OpraHu3aluy yueOHOM AeATelbHOCTH, IIOCTAHOBKH 1ieNel,
IUTAHUPOBAHMS, CAMOKOHTPOJISL U OLIEHKH PE3YJIbTaTOB CBOEH ACATEIbHOCTH, YMEHHUAMH IIPEIBUIETh BO3MOKHBIE PE3YJIBTAThl CBOUX JECHCTBUIA;
— MMOHMMAaHHE Pa3IMUuil MEXy UCXOJHBIMU (DaKTaMU U TUIOTE3aMU JJIs UX OOBSACHEHUS, TEOPETUUECKUMHU MOJIEISIMU U PeaIbHBIMU
00BEKTaMU, OBJIa/ICHNE YHUBEPCAIbHBIMU YUYEOHBIMU JACUCTBUSAMU Ha IPUMEpaxX TUIOTE3 AJIs1 OOBSCHEHUS U3BECTHBIX (PaKTOB M 3KCIIEPUMEHTAIbHOMN
MIPOBEPKH BBIIBUT'AEMBIX TUIIOTE3, Pa3pabOTKH TEOPETUYECKUX MOEIIECH MPOILECCOB UITH SIBIICHUI;
— (dbopMHpoBaHHE YMEHHUI BOCIIPUHUMATh, ITepepadaThiBaTh U MPEIbIBIATH HH()OPMAIUIO B CJIOBECHOH, 00pa3HON, CUMBOJIMYECKOU (opMax,
aHAJIM3UPOBATh U MepepadbaThIBaTh MOJYUYEHHYIO MH(OPMAIMIO B COOTBETCTBUU C ITOCTABICHHBIMHU 33J1a4aMH, BBIJIEJIATH OCHOBHOE COJIEpKaHHe
MIPOYUTAHHOT'O TEKCTa, HAXOJUTh B HEM OTBETHI Ha MOCTaBJICHHBIE BOIIPOCHI U U3JIaraTh €ro;
— MIPHUOOpPETEHHUE OIBITa CAMOCTOSTEILHOTO TIOUCKA, aHAJIN3a U 0TOOpa HH(GOPMAIIUU C UCTIOIb30BAaHUEM PA3IMYHbBIX HCTOYHUKOB U HOBBIX
MH(OPMAIMOHHBIX TEXHOJIOTUN JJIS peIIeHus T03HAaBaTebHBIX 3a/1a4;
— pa3BUTHE MOHOJIOTUYECKOHN U JMAJOrMUECKON PeUH, YMEHUS BBIPAXKaTh CBOM MBICIH U CIIOCOOHOCTH BBICIYIIIMBATh COOECeIHNKA, TOHUMATh

€ro TOYKY 3pEHMs, IPU3HABATh MIPABO JAPYTOro YEJIOBEKAa HA HHOE MHEHHUE;



— OCBOCHHE IIPUECMOB HeﬁCTBHﬁ B HCCTAaHAAPTHBIX CUTyalUsAX, OBJIAACHNUEC 3BPUCTHUYCCKUMHA METOAaMU PCILICHUA HpO6J’I€M;
— (bOpMI/IpOBaHI/IC YMCHI/Iﬁ pa6OTaTB B I'pylII€ € BBIMIOJIHEHUEM Pa3JIMYHBIX CONUAJIbHBIX pOJ'ICfI, IpCaACTaBIATb U OTCTAMBATh CBOU B3IIAAbI K

yOEKICHHUS, BECTU JUCKYCCHUIO.

IIpenmeTHble pe3yJibTaThI:

BbINnyCKHUK HAYYHTCS:
® coOmroaaTh mpaBuiIa 0E30MaCHOCTH U OXpaHbl Tpy/a MpH paboTe ¢ y4eOHBIM U 1a00paTOpHBIM 000pyI0BaHHUEM;
® [JOHUMATbh CMBICII OCHOBHBIX (DU3MYECKHX TEPMHUHOB: (PU3NUECKOE TeNO0, (pu3mueckoe sBiIeHue, prusmdeckasi BeTMUMHA, SAMHUALIBI H3MEPEHHS,

® pacro3HaBaThb HpO6J’I€MLI, KOTOPBIC MOKHO PCHIUTHL IIpH IMOMOLIH (1)I/ISI/I‘I€CKI/IX MCTOJOB; aHAJIIM3HUPOBATL OTACJIIBHLIC J3TaIlbl ITPOBCACHUA

WCCIICIOBAaHUI W MHTEPIIPETHPOBATH PE3YJIbTATHI HAOIIOCHUN U OTIBITOB;

° CTaBUTb OMbITHI IO UCCIIEAOBAHUIO (PU3NYECKUX SIBICHUIM MM (U3UYECKUX CBOMCTB Ted 0€3 MCHOJIb30BAHUS MPSIMBIX W3MEPEHUH; Ipu
5TOM (HOPMYIHPOBATH MPOOIIEMY/3a/1ady y4eOHOTO IKCIIEPUMEHTA; COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHUS; TPOBOIUTH OIBIT U
(bopMyaMpOBATH BBIBOBI.

[Ipumeuanue. [Ipu npoBeneHnn uccieqoBaHus (PU3NUECKUX SIBICHUNA M3MEPUTEIbHbBIE TPUOOPHI UCIIOJIb3YIOTCA JIMILb KaK JaTYUKH U3MEPEHUS

(UBUYECKUX BEIMYMH. 3aITUCH TTOKA3aHUM MPSIMBIX U3MEPEHUN B TOM Cllydyae He TpeOyeTcs.

° HNOHUMATh POJIb SKCIEPUMEHTA B MOJTYYESHUU Hay4YHOU HH(OpMaIuuy;

L4 MMPpOBOAUTL IIPAMBIC HU3MCEPCHUA (1)I/I3I/I‘-ICCKI/IX BCJIIMYHH: BpCMs, pacCTOAHHE, MaACCa TCJIa, O6’L€M, CHJia, TCMIICpaTrypa, aTMOC(i)epHOG
AABJICHUC, BJIAXKHOCTb BO3[yXa, HANPSAXKCHUC, CHUJIAa TOKa, pa,[[I/IaI_II/IOHHHﬁ (I)OH (C HUCIIOJIB30BaAHHUEM )103I/IMCTpa); npnu 35TOM BLI6I/IpaTB

ONTUMAJTBHBINA CITOCO0 U3MEPEHHMS M HCTIOBb30BaTh MPOCTEHIITNE METOIBI OLIEHKH TTOTPEITHOCTEH U3MEPECHHIA.

L4 MMpOBOAUTL KOCBCHHBIC U3MCPCHUA (I)I/I3I/I‘-IGCKI/IX BCJIIMYHH: TIPU BbIIIOJIHCHHUU I/ISMepeHI/Iﬁ CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
CJIICOys HpeﬂHO)KGHHOﬁ HHCTPYKIUU, BBIYUCIATH 3HAUCHUC BCIIMYNHBI 1 aHAJIM3UPOBATH MOJYUCHHBIC PE3YJIbTAThI C YUCTOM 3aJJaHHOM TOYHOCTH

N3MEPEHMUI;



° AHAJIM3UPOBATH CUTyallU MPAKTUKO-OPUCHTHPOBAHHOI'O XapaKTCpa, Y3HABATh B HUX ITPOABJICHHUC U3YUYCHHBIX (I)I/I?;I/I‘-IGCKI/IX SIBJICHUM WJIN

3aKOHOMepHOCT€ﬁ U NPUMCHATH UMCIOIIUECCA 3HAHUA IJIA UX OGT:SICHGHI/IH;

L4 IMOHUMATb IIPHUHIUIIBI ﬂCﬁCTBHH MallluH, HpI/I60pOB N TEXHHUYCCKUX YCTpOﬁCTB, YCJI0BUA HX 0€30IaCHOr0 HCHOJIL30BAHUSA B

HOBCC,Z[HCBHOﬁ KHU3HHU,

L4 HCIIOJI30BAaTh IIPH BBINIOJIHCHUHN yLIe6HBIX 3ala4 HAYYHO-IIOMIYJIAPHYIO JIMTEPATypy O (1)I/ISI/I‘ICCKI/IX SABJICHUAX, CIIPAaBOYHBIC MaTCpHAJIbI,

pecypcbl UnTepHer.

BblﬂyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTLCH

. 0CO3HABAMb YEHHOCMb HAYYHLIX UCCAE008AHUL, PONb (QUUKU 6 PACUUPEeHUU NPeOCcmAasieHuti 00 OKpyjicarowem Mupe u ee 6KId0 6

YayduteHue Kkadecmeda JHCU3nu,

L4 Ucnojibzoeamsv npuemvl nNOCnMpoeHUus ¢M3MU€CKMX MO()@/Z@LZ noucka u gbopMmepoeku 00Ka3amenbcme 6bl()6MHyI’I’Iblx cunomes u

meopemu4ecKux 86160008 HA OCHOBE IMARUpUHeCKU yCmaHOB/1€EHHbIX d)akmoe;

L4 CpasHUuBantb NOYHOCNIb USMEPEHUs ¢M3MH€CKMX geUYUn NO GeAUYUHE UX OMHOCUMETbHOU nocpewHocmu npu npoeedeHuu npsAmslx

usmepeHull,

° CAMOCMOSIMENbHO NPOBOOUMb KOCEEHHblE USMEPEHUsl U UCCIe008aHUsL (PUIUUECKUX BETUYUH C UCHONIb308AHUEM DA3TUYHBIX CNOCOD08
usmMepenus u3uUYecKux GenuduH, blOUpamev cpeocmea UMEPeHUs ¢ Y4emom HeoOX0OUMOU MOYHOCMU U3MepeHuUll, 0OOCHOB8bIBAMb 6blOOD

cnocoba U3IMeperus, a0eKeamuo20 NOCMAGIeHHOU 3610(1'{6, npoeodumb OYECHKY OocmoeepHocmu NOJIYYECHHbIX pe3yibnmanos,

° B0CNPUHUMAMb UHDOPMAYUIO PUIUYECKO20 COOePAHCANHUSL 8 HAYYHO-NONYIAPHOU Iumepamype u Cpeocmeax MAccosou ungopmayuu,

KpUmMu4ecku oyeHu8ams noaAy4eHHyI0 UHPOPMAayuio, AHATU3UpYs ee cooeparcanue u Oanuvle 00 UCTMOYHUKe UHpopMmayuu,

° €030a8amov coOCMEeHHble NUCbMEHHbIE U YCIMHbLE COOOWEHUS O PUUYECKUX ABNIeHUSAX HA OCHOBE HECKOJIbKUX UCMOYHUKO8 UHDOPpMAYUL,
CONpOB0OIAHCOAMb BbICMYNIIEHIUE NPe3eHMAayuell, YYumvleéds 0COOeHHOCU ayOUMopUU C8epPCMHUKOB.
Mexannueckne siBJeHHUSA

BbInyCKHHUK HAy4YUTCS:



L4 paciio3HaBaTb MEXAHUYECKHUEC SBJICHUA U OOBSACHATH HAa OCHOBE UMCIOIIIUXCA 3HaHWII OCHOBHEIC CBOMCTBA HIIN YCIIOBUSA IPOTECKAHUA OTUX
SIBIICHHI: PaBHOMEPHOE W HEPABHOMCPHOC IABHIKXCHHE, PABHOMEPHOC M PABHOYCKOPCHHOC HpHMOHHHeﬁHOC JABMKCHUE, OTHOCHTCIBHOCTD
MEXAaHUYCCKOIro ABHMIKCHMA, CBOGOI[HOG nmaacHue TCJI, PABHOMCPHOC ABHUIKCHUC IO OKPYKHOCTH, MHCPLUA, BSaHMOI[efICTBI/Ie TCJI, PCAKTUBHOC
ABWIKCHUC, TICpCaada JaBJICHHUA TBCPAbIMU TCJIAMH, )KUAKOCTSIMU WU Ira3aMu, aTMOC(bepHOG AAaBJICHUC, IIJIaBAaHUC TCJI, paBHOBECUC TBCPABIX TCII,

HMCIOIUX 3aKPCIUVICHHYIO OCh BPAIllCHMS, KoJsiebaTeIbHOE ABYXXCHUEC, PE30HAHC, BOJTHOBOC IBUKCHUEC (SBYK),

° OIKCBIBATh M3YUYCHHbIE CBOMCTBA TE€Jl M MEXAHWYECKUE SIBJICHUS, UCIOJb3Yys (PU3MUECKHE BEIMUYUHBI: IyTh, IE€pPEMELICHUE, CKOPOCTh,
YCKOpEeHHe, epuo 0OpalieHus, Macca Tella, INIOTHOCTh BEIIECTBA, CHiIa (CHiIa TSDKECTH, CHIIA YHIPYTOCTH, CHJIa TPEHHs), JaBJICHHUE, UMILYJIbC
Tena, KUHETUYeCcKasi 3HEprus, NOTEHIMalbHas SHEeprusi, MexaHuueckas pabora, mexannyeckass mouiHocts, KIIJI npu coBepiienun paboThl C
HCIOJIb30BAHUEM IIPOCTOIO0 MEXaHW3Ma, cujaa TPEHUs, AaMIUIUTyJa, [EepUoJl M YacToTa KojeOaHuM, JAJMHA BOJHBI U CKOpPOCTH €€
pacrpoCcTpaHeHMsI; NMPU OINUCAHUM IPABWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYEHHUS U EJMHMLBI
U3MEpEeHus, HaXOUTh (OPMYJIbl, CBA3BIBAIOIINE JAaHHYIO (DU3UYECKYI0 BEIWYMHY C JAPYIMMHU BEIMYMHAMH, BBIYUCIATH 3HauU€HHE (PU3HUECKON

BCJIIMYHHBI;

° aHAJIM3UPOBATh CBOMCTBA TEJ, MEXAaHMUYECKHUE SIBICHUS U TPOIECCHI, UCMONB3YST (PU3MUECKHE 3aKOHBI: 3aKOH COXPAHEHHUS SHEPTHH,
3aKOH BCEMHPHOTO TATOTEHHUS, MPUHIIUI CYNEPHO3UIMH cull (HaxoxaeHue paBHojaeicTByromen cuibl), I, II u Il 3akonsr HeroToHa, 3akoH
COXpaHEHHUs MMITyJbca, 3aKoH ['yka, 3akoH [lackams, 3akoH Apxumena; MpuU 3TOM pazIUyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA M €ro
MAaTeMaTUYECKOE BBIPAKEHHUE;

L4 pa3jinvdaTb OCHOBHLIC ITPU3HAKH U3YYCHHBIX (1)I/I3I/I‘leCKI/IX MOJETIeH: MaTCepraJibHAdA TOUKA, MHCPLIUAJIbHAA CUCTEMA OTCUCTA,

° pemaTh 3a/1auu, UCMONb3ys (PU3UYECKHE 3aKOHBI (3aKOH COXPAHEHMsI YHEPTUH, 3aKOH BCEMUPHOTO TATOTECHHSI, MPUHIIUIT CYTIEPIIO3UIINN
cun, I, I u III 3akonsl HeroTOHA, 3aKOH COXpaHEHHs UMITYJIbca, 3aKOH ['yka, 3akoH [lackams, 3akoH Apxumena) u GOpPMYJIbI, CBS3BIBAIOIINE
(bu3uYecKre BETMYUHBI (MTyTh, CKOPOCTh, YCKOPEHHE, Macca Tella, IJIOTHOCTh BEIIECTBa, CHIIA, IaBJICHUE, UMITYJIbC TeJla, KHHETUYECKasi YHeprus,
MOTEHIIMAJbHAs DSHEPrusi, MeXaHWueckas paboTa, MmexaHWdeckas MoIHOCTh, KIIJ[ mpocroro Mexanw3ma, CuiIa TpPEHHUS CKOJBXKCHUS,
K03 (UIIMEHT TPEeHUs, aMIUTUTYAa, IEPUOJ] U 4YacTOTa KOJIeOaHHi, IITMHA BOJIHBI U CKOPOCTh €€ PacIpOCTPaHEHMs): Ha OCHOBE aHANIM3a YCIIOBHS
3a/1aud 3aMUChIBaTh KPATKOE YCJIOBHE, BBIICIATH (DU3WYECKHUE BEIMYMHBI, 3aKOHBI U (DOPMYIIbI, HEOOXOIUMBIE ISl €€ PEIICHUS, MPOBOIHTH

pacu€Thbl 1 OUCHHUBATH PCAIBHOCTD IMMOJIYUCHHOI'O 3HAYCHU A q)HSI/I‘IeCKOﬁ BCJIMYHNHEI.



BBIHyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTLCH .

® UCNONBL306AMb 3HAHUA O MEXAHUUECKUX AGNEHUAX 8 NOBCEOHEBHOU JHCU3HU OISl 0becneueHus 6e30NacHOCmu npu 0opawjeHul ¢ npubopamu u
MeXHU4eCKUMU YCmpoucmeamu, 0 COXpaneHusi 300p08bs U COONIO0EHUSI HOPM IKOJLO2UHLECKO20 N0BeOeHUsl 8 OKpYdcalowell cpede;, npusooums
npuMepvl NPAKMuU4ecKo20 UCNONb308aHUS (PUIUYECKUX 3HAHUL O MEXAHUYECKUX AGNEHUAX U (PU3UYECKUX 3AKOHAX, NpUMepbl UCHOIb308AHUS
80300HOBIAEMBIX UCTOYHUKOB IHEP2UU, IKOTOSUYECKUX NOCIeOCMBULL UCCIe008AHUS KOCMUYECK020 NPOCMPAHCNE;

®  pazuyamv cpaHuybl NPUMEHUMOCMU @U3UYECKUX 3AKOHO08, NOHUMAmMb 8ceodwull xapakmep QYHOAMEHMANbHBIX 3AKOHO8 (3AKOH

COXpAaHeHUus MexaHuyeckoll IdHEpcUU, 3AKOH COXPAHEHUA UMNYIbCA, 3AKOH 6CEMUPHO2O mﬂzomesz).

3ﬂeKTp0MaFHI/ITHbIe ABJICHHUA

BbInyCKHUK Hay4uTCH:

® pacCno3HaBaTh DJICKTPOMArHUTHBIC SIBJIICHUSA U OOBSICHATH Ha OCHOBE HUMCIOITUXCA 3HaHWM OCHOBHBIE CBOMCTBA WU YCJIOBHA
MMPOTCKAHUA ITUX SIBIICHHIA: OJICKTpHU3alus TCII, B33HMOII€IZCTBPIC 3apsAa0B, BHGKTpI/I‘-IeCKI/If/'I TOK U €T0 HGfICTBI/I?I (TGHJIOBOG, XHUMHUYECCKOC,

MaFHI/ITHOG), B3aHMOJECHCTBHUE MAarHuToOB,

SJICKTPOMAarduTHasA MHAYKIOWA, I[CI\/JICTBI/IG MAarauMTHOTI'O IIOJII Ha MPOBOAHHMK C TOKOM M Ha JBHXKYIIYIOCH 3apsAKCHHYIO YaCTHULLY, JIGI\/'ICTBI/IC
SJICKTPHUYCCKOTO IMOJIA Ha 3apsaKCHHYIO YaCTUIY, DJICKTPOMArHUTHBIC BOJIHBI, HpﬂMOJ’IHH@ﬁHOC pacipoCTpaHCHUC CBETA, OTPAKCHUEC U

MMPEJIOMJICHUC CBCTA, NUCIICPCHUA CBETA.

® OIIUCKLIBATH HN3YYCHHBIC CBOMCTBA Te€l H OJICKTPOMAarHuTHBIC SBJICHUSA, HWCIOJb3YA (1)I/ISI/I‘~IGCKI/I€ BCJIIMYMHBI: CKOPOCTDH
SJICKTPOMArdMTHBIX BOJIH, JJIMHA BOJHBI 1 HaCTOTA CBETA; IIPpHU ONMMCAHWU BEPHO TPAKTOBATH (1)I/I31/I‘~I€CKI/II\/’I CMBICJT UCITOJIB3YCMbIX BCJIMYUH,

uX 0003HAYEHUS U €TUHUIIBI U3MEPEHUSI; HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3MUECKYIO BETUUHUHY C IPYTUMH BETUYHMHAMH.
® aHaJIM3UPOBATh CBOWMCTBA TEJ, HIEKTPOMArHUTHBIC SIBICHUS U MPOLIECCHI, HCTIONB3YS (PU3NUECKUE 3aKOHBI:
® [IPUBOJUTH MPUMEPHI MPAKTUYECKOTO UCTIONb30BaHMS (PU3NUECKUX 3HAHUHN O ANEKTPOMArHUTHBIX SBICHUSIX
® pelaTh 337a4u, UCTIONb3Ysl (PU3NUECKHE 3aKOHBI M (DOPMYJIbI, CBSI3bIBAIOIIHE

(I)I/I3I/ILICCKI/IC BCIIMYHUHBI (CKOpOCTB QJICKTPOMAIrHUTHBIX BOJIH, OJIMHA BOJIHBI U 4YaCTOTa CBCTa,)Z Ha OCHOBC aHaJIM3a YCJOBHUA 3adaydyu



3alMCbIBaTh KPAaTKOE YCJIOBHUEC, BBIACIIATH (bH?»H‘*ICCKI/IC BCJIIMYHUHBI, 3aKOHBI U (bOpMy.]'IBI, H€O6XO,I[I/IMBIG A €€ pEeuICHUA, IMPOBOAUTH
pacdeThl U OUCHUBATh PCAJIBHOCTD IMOJTYYCHHOI'O 3HAYCHUA @HSHHCCKOI;'I BCJIMYHMHBI.

BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYUUTHCS:

® ucnonvb3o08ams 3HAHUA 00 JNIEKMPOMASHUMHLIX SGNEHUSX 6 HNOBCEOHEGHOU JHCUHU O/ obecnevenus 0e30nacHOCmMU Npu
obpaweHuu ¢ npuboOpamu U MexHUYecKUMU YCmpoucmeamu, 0isi COXpaHeHUus 300p06bs U COONI00EHUS HOPM IKOJ02UYECKO20 N0BEOeHUs 6

OKpydHrcaroujeli cpeoe; NpUBOOUMb NpUMepbl GIUAHUS INEKMPOMASHUMHBIX U3TYYEHUL HA HCUBbIE OP2AHUIMDBL,
® pazIUuams SpaHuybl NPUMEHUMOCIU DUULECKUX 3AKOHO8, NOHUMAMb 6CeOOWULL XapaKmep QYHOAMEHMAalIbHbIX 3aKOHO8

® UCNoIbL306AMb NPpUEMbL NOCMPOECHUS] qbus*uquKux ManﬂelZ, noucka u qbopmyﬂupoeku ooKazamenbcme 6bld€tun’Zbl.X cunomes u

meopemudecKkux 66160006 HA OCHOBE IMAUPUHECKU YCMAHOB/IEHHbIX qbakmoe;

® Haxo0umv A0eK8AMHYI0 NPEeONONCEHHOU 3a0aue U3ULECKYI0 MOOelb, paspeuiams npooiemy KAk HA OCHO8e UMEIOUJUXCS
BHAHULL 00 INEKMPOMACHUMHBIX SGNIEHUSX C UCNONb308AHUEM MAMEMAMUYECKO20 Annapama, max u npu NOMoujy Memooo8 OYeHKuU.
KBaHTOBbBIE sIBJICHUS

BbInyCKHHUK HAYYUTCS:

® pacno3HaBaTh KBAHTOBLIC SIBJICHUS U OOBSACHATH HA OCHOBE UMCIOIIUXCA 3HAHWM OCHOBHEIC CBOMCTBA WU YCJIOBUS MMPOTCKAHUA

ATHUX SBJICHUN: €CTECTBEHHAs
H UCKYCCTBCHHAA paIUOAKTUBHOCTD, O-, B' " Y-U3J1y4CHH, BOSHUKHOBCHUC JINHENYaToro CIICKTpA U3JTYYCHHA aTOMaA,

® ONHMCHIBATh M3YYCHHBLIC KBAHTOBBIC SABJICHUS, UCIIOJIb3Ys (pmnqecxne BCJIMYUHBI: MACCOBOC YHNCJIO, 3apsAA0BOC YUCIIO, IICPUO
nojrypacmnanga, SHEpPTHUA (bOTOHOB; IIpU OIIMCAaHUU IMPABUIIBHO TPAaKTOBAThH (1)I/I3I/I‘ICCKI/II\/'I CMBICJT UCITOJIB3YCMBIX BCJINYHH, UX 0003HaUYCHHS U
CAUHUIBI U3MCPCHUSA;, HAXOIAUTH (I)OpMy.TIBI, CBA3BIBAIOIIUC NAHHYIO (I)I/I3I/I"ICCKyIO BCIIMYNHY C APYIrUMHU BCIIMYUMHAMHU, BBIYUCIIATH

3HaUYeHHUE (PU3NUECKON BEITMYHUHBL;

® aHAIM3HpPOBATh KBAHTOBBIC SBJICHUS, HCIIOJIB3Y: (1)I/I3I/IquKI/IC 3aKOHBI W TIOCTYJIAThl: 3daKOH COXPAHCHUS OSHEPTHUU, 3aKOH
COXPAaHCHUS SJICKTPUYCCKOTO 3apsAaaa, 3aKOH COXpaHCHUSA MAaCCOBOTI'0 4YHUCJIa, 3aKOHOMEPHOCTHU HU3TYUYCHUS U IOTJIOIICHUA CBETA aTOMOM,

IIpU 5TOM pa3jInvdaThb CJIOBCCHYIO (I)OpMyJII/IPOBKy 3dKOHa U €T0 MaTCMAaTUYCCKOC BbIPAKCHUC,



® pas3ju4yaTrb OCHOBHBIC IIPU3HAKU HHaHeTapHOﬁ MOACIHN aToMa, HYKHOHHOﬁ MOJCIIM aTOMHOTI'O dapa;

® [IPUBOJUTH IPUMEPHI MPOSIBICHHS B IPUPOJIC M MPAKTUUYESCKOTO UCIIOIB30BaHUS PATMOAKTUBHOCTH, SIIEPHBIX U TEPMOSACPHBIX
peaKuuid, CIIEKTPAJIbHOrO AHAIU3A.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHTbHCH:

® UCNONBL306AMb NOJYUEHHbIe 3HAHUA 8 NOBCEOHEBHOU JICUSHU NpU 0OpaweHuu ¢ npudopamu U MmexHuvyecKumu yCmpoucmeamu
(cuemuux UOHUBUPYIOWUX HaCmuUy, O003UMemp), Ol COXPAHEHUs 300P08bsi U COONOOEHUS HOPM IKOJIOSUYECKO20 NOBEOeHUs 8

oKpydfcaroueli cpeoe;
® COOMHOCUMDb IHEPIUID CE53U AMOMHBIX 0ep C 0eheKmoMm Maccyl,

° npugodumb npumepbsl 6J1UAHUA pa@uoakmueHblx u3ﬂyuenuﬁ HA JICUBble OP2AHU3MbBL, NOHUMANMb NPpUHYUN Oeticmesus ()03wwempa

u pasiudams yCiloeus e2o UCnojb3068AaHUA,

® N oHUMAMmMb IKOJ0cUYecKue np06ﬂesz, B603HUKAowue npu ucnolb3oeanuu

AMOMHbIX SJZGKMPOCH’ZGHL;MIZ, u nymu peuterusl smux npo@zeM, nepcneKkmussl UCNOsb306AHUA YNPABIAEMO20 mepMo;ldepHoeo CuUHmesda.

9J1eMeHThbI aCTPOHOMMH BbIHyCKHI/lK HAYy4YIMTCH:

® YyKa3bIBaTh HA3BAaHUs ILIAHCT ConaeyHoOH CUCTCMBI; pa3JindaTb OCHOBHBIC IIPHU3HAKHW CYTOYHOI'O BPAIICHHA 3BE3AHOI'O He6a,

nBikeHust JIynel, ConHIIA ¥ TUTAHET OTHOCUTENIBHO 3BE3T;

® [IOHHUMATh PA3JIAYIMI MECKIY FeHHOHeHTqueCKOﬁ u FCOHGHTqueCKOﬁ CUCTCMaMU MUPaA,

Bbll’[yCKHI/IK MOJYYIUT BO3MOKHOCTD HAYYUTHCH:

® yKa3viBaAmsv O6Uﬂl€ ceolicmea U OMAUYUs NAaHem 3eMHOU cpynnsl U njianem-2ucanmos, MAajblx mejl Conneunoti cucmemol u

OOLUWUX NAAHEem, NOIL30BAMBCS KAPMOU 36€30H020 Heba npu HAOAIOEHUsAX 36€30H020 Heba;

® pazIUuamb OCHOBHbIE XAPAKMEPUCTUKU 3630 (pasmep, ysem, memnepamypa) COOmHoCUmMb Yem 36e30bl ¢ ee memMnepamypou;

pasiudams cunonesvl O npOHCXODde@HMM Conneunoti cucmemoi



Conepskanue Kypca

3aKoHbI B3aMMOIEICTBHSA U IBHKeHHUs TeJ (43 1)

MarepuanbHas Touka. Cucrema orcuera. [lepemenienre. CKOpoCcTh NPSIMOJIMHEHHOTO paBHOMEPHOTO JIBMKeHUs. [IpsimonnHelinoe
PaBHOYCKOPEHHOE JIBH)KEHUE: MTHOBEHHAs! CKOPOCTh, yCKOpEHUe, rnepemenieHue. ['paguku 3aBUCUMOCTH KUHEMATUYECKUX BETMYUH OT BpEMEHU IIpU
PaBHOMEPHOM M PaBHOYCKOPEHHOM JBMXEHUH. OTHOCUTENBHOCTh MEXaHMYECKOTO ABMKEHUS. [ €OlleHTpruYecKas U reIMOLEHTPUYECKast CUCTEMbI
mupa. HepunanpHas cucrema orcueta. 3akoHbsl HeroTona. CBo6oqHOE majenne. HeBecoMocTh. 3aKOH BCEMUPHOTO TATOTeHUs. MICKycCTBEHHBIE

CITYTHUKH 3emin. HMHYJ'IBC. 3aKoH COXPAaHCHUS UMITYJIbCA. PeakTuBHOE ABMKCHUE.

®POHTAJIbHBIE JIABOPATOPHBIE PABOThI
1. UccnenoBanue paBHOYCKOPEHHOI'O ABM)KEHUS 0€3 Ha4aJIbHOU CKOPOCTH.

2.H3MepeHHe YCKOpPCHUA CBO6OI[HOI"O nnaacHus;.

Mexannyeckue Kojedanus u BoJHbI. 3Byk (15 u)

Koneb6arenbHoe neukenue. Konebanus rpysa Ha npysxkune. CBoo6oaubIe kosiebanus. Konebarenbnas cucrema. MasTHUK. AMIUTATYAQ, IEPUOI,
gacTtoTa konebanuii. [["apmonndeckue xonedanus|. [lpeBpanienne sHEpruu mpy KosedaTeIbHOM IBHKEHUH. 3aTyxaronme KoineOanus. BeIHy K 1eHHbIE
kosnebanus. Pezonanc. Pacipoctpanenue konebanuii B ynpyrux cpenax. [lonepeunsie u npo1oyibHbIe BOJIHBL. J{rHa BOIHBL. CBS3b ATUHBI BOJHEI CO
CKOPOCTBIO €€ pacIpPOCTPAHCHHS U TIEPUOJIOM (YaCTOTOM). 3ByKOBBIE BOJIHBI. CKOPOCTH 3ByKa. BricoTa, TeMOp M TPOMKOCTH 3ByKa. IX0. 3ByKOBOMH
pe3onaHnc. [aTepdepenius 3Byka).

OPOHTAJIbHAA JIABOPATOPHAS PABOTA

— 3.I/ICCJ'IC,Z[OB8.HI/IC 3aBUCUMOCTH ICPUOJa U HaCTOTHI CBO60,I[HBIX KoJIeOaHHMI MasTHUKA OT JJIMHBI €0 HUTH.

DJIEKTPOMArHUTHOE T0JIe (15 49)



OaHOpOHOE U HEOJHOPOIHOE MarHUTHOE ToJie. HampasiieHue Toka v HalpaBJIeHHEe JIMHUM ero MarHuTHOTo noJjis. [IpaBuno OypaBuuka.
Oo6nHapyxenrue MarauTHOro noJis. [IpaBuio neBoi pyku. MHAyKIMs MarHuTHOTO 1oJiss. MarHuTHBIN MoToK. OnbITel Dapanes. DIeKTpOMarHuTHaS
unaykuus. Hanpasnenue nnaykinonHoro Toka. [Ipasuiio Jlenna. AABnenue camounaykuuu. [lepemennsiii Tok. ['eneparop nepemenHoro toka. [Ipeo6-
pa3oBaHUs YHEPTHH B AJIeKTporeneparopax. Tpanchopmarop. [lepeaaua anekTpudeckoil SHEPTUU HA PACCTOSTHUE. DIIEKTPOMArHUTHOE TOJIE.
DneKTpOMarHuTHeIe BOJIHBL. CKOPOCTh pacpOCTPaHEHHUs 3JIEKTPOMArHUTHBIX BOJIH. BIlMsHNE 371€KTPOMarHUTHBIX U3JTyYEHHUI HA )KUBbIE OPraHU3MBI.
Konebartenbubiit koHTYp. [lomydenue snekTpoMarHuTHBIX Kojebanuid. [Ipunuumnel paauocBsasu u tenesuaenus. Matepdepenuus ceera.
DnekTpoMarauTHas npuponaa ceeta. [Ipenomienue ceera. [Tokazarens npenomiienus. Jlucnepcus cBera. L{Bera ten. Cnektporpad U CIEKTPOCKOTI.
Tunel ontuyeckux crnekTpoB. CriekTpalibHbIN ananu3. [lormomnienue u ucimyckanue cBera aromamu. [Iporucxoxienrne TuHEeHYaThIX CIIEKTPOB.
OPOHTAJIBHBIE IABOPATOPHBIE PABOThBI
4. N3ydenue siBJICHUS IEKTPOMATHUTHON UHAYKIUH.

5.HabiroieHue CIIONIHOTO U JIMHEHYATHIX CIIEKTPOB MCITY CKAHHSL.

Ctpoenne atoma 4 aToMHOro siapa (19 4)

PanroakTHBHOCTB KakK CBUJIETEIBCTBO CJIOKHOTO CTPOECHHUS aTOMOB. Alb(a-, 6eta- 1 raMmMa-usinydenus. Oneltel Pesepdopna. Anepuas monens
aToMa. PaI[I/IoaKTI/IBHBIe MMpEeBpalICHUA aTOMHBIX SAJEP. COXpaHCHI/Ie 3apsAa0BOTO U MAaCCOBOI'0 YUCEII MPHU AJACPHBIX PCAKINAX. 9KCH€pI/IMeHTaJ'II>HI>IC
METO/BI Ucciaen0BaHus YacThll. [IpoTOHHO-HENTPOHHAS MOJENb AApa. PU3NYECKUI CMBICIT 3apsAI0BOTO U MaccoBOro uucel. M3oronsl. [IpaBuiia
CMelIeHus 1Jis anb(a- 1 6eTa-pacnaja MpH sJIepHbIX peakusax. DHeprus cBsA3M YacTHll B sape. [lenenue saep ypana. Llennas peakuus. Snepnas
HHEepreTuka. JKOJOTHUeCcKue MpooeMbl paboThl aTOMHBIX 3JeKTpocTaHMid. Jlosumerpust. [lepuon noiypacnana. 3akoH paliOaKTUBHOTO pacnaja.

Bnusuue paaAnOaKTUBHBIX I/I3J'Iy"IeHI/II71 Ha JXUBLIC OPTraHU3MBbI. TepMOﬂ)IepHaH peaKuus. Hcrounuku SHEPTIUn COJ'IHI_Ia " 3BC3/I.

OPOHTAJIBHBIE TABOPATOPHBIE PABOTDEI

6. M3yueHue neneHus sapa aroma ypana no (Gororpapuu TpeKoB.

7. 3ydeHue TpeKoB 3apsyKEHHBIX YaCTHI] M0 TOTOBBIM (hOTOrpadusiM.



Ctpoenue u 3Bowonusa Beesiennoii 8 yac

FCOHCHTpH‘l@CKaH U T'CIIMOUCHTPHUYCCKAA CUCTEMEBI MHUpaA. dusnyeckas IIpupoaa HeOecHBIX TeJl COTHEYHON CHCTEMEL.

[Ipoucxoxnenue ConHeunon cucteMbl. @uszndeckas npupoaa Connia u 3se3s1. Ctpoenue Beenennoit. DBomonusa Beenennoid. ['unoresa

Boubiioro B3peiBa.

TemaTuuyeckoe NVIAHUPOBAHUE

Yckopenue.

YCKOPEHUA U CKOPOCTHU B BCKTOpHOI\/'I (I)OpMC nB

IMPOCKIMAX HA KOOPAWMHATHBIC OCHU M UX

Ne HaumenoBanue Komunyect
pa3aeiioB U TEM BO OcHoBHOE coaepkaHue OcHOBHBIE BUIBI 1€ATEIBHOCTU
4acoB
IIpsiMosiuHeiiHOEe paBHOMepPHOe JABHKeHHUeE (7 4acoB)
MarepuajibHas TOYKA 1 CkaJisipHble U BEKTOPHBIE BETUUYHUHBI. PaccunThIBaTh IIyTh U CKOPOCTH
1. Cucrema orcuyera MarepuanbHas Touka. Touka oTyera. Tesa P paBHOMEPHOM
MexaHn4yecKoe IBHKEHH e Koopaunats! Tena (touku). Cucrema oTcyeTa. IIPSMOJIMHEMHOM JIBU>KCHHH.
1 OcHoBHas 3anaya MexaHuku. [lonarue npoexunn
5 BekTopsl. [leiicTBusA HAJ BEKTOpPa Ha KOOPAHHATHYIO 0Cb. KOoOpanHAaTHI N3mepsaTs ckopocTh
BexTopamu. Ilpoexnust BekTopa. TeJa (MaTepualIbHOM TOYKU) U IPOEKIMU BEKTOpa | PABHOMEPHOIO JABMIKCHHUS.
€ro IepeMeNIeHusl Ha KOOPAMHATHBIE OCH IIpencraBisTs pe3yIbTaThl
3. Pemenne 3aga4 1 CkansipHble ¥ BEKTOPHbIE BETUYUHBI. M3MEPEHUI 1 BHIYMCICHUI B BUJIC
4 Tpaekropus, nyrs 1 1 Tpaexropus. [lepeMenienre, NpoNIEHHBIN Iy Th TalyuIl ¥ rpaduKoB.
nepeMenieHne
1 Bexkrop ckopoctu. @opMyJibl CKOPOCTH U OrnpenensiTh My Th, MPOHACHHBIN
NepeMeNIeHUs IPU NPSIMOJINHEHHOM TCJIOM 32 IIPOMEIKYTOK BPEMCHH,
5 IIpsimoiuHeliHOe paBHOMEpPHOE paBHOMEpPHOM JBMKeHUH. I'paduk 3aBUCUMOCTH CKOPOCTB TeJ1a 110 rpaduKy
ABHIKEHHE IIPOEKIINU BEKTOPA CKOPOCTH OT BPEMEHU, 3aBUCUMOCTH ITyTU
IIPOCKLUU BEKTOPA MEPEMELICHUSA OT BPEMEHH. PaBHOMCPHOTO ABHKCHUS OT
BPEMEHH.
6 I'paduyeckoe npeacrasienue 1 I'paduueckoe npeacraBaeHne IBUKEHUS
JABHUKEHHUS
7. Pemenue 3agau 1 [IpsiMOnMHENHOE pABHOMEPHOE JIBHXKEHHUE
IIpsimosiuHeliHOe paBHOYCKOpPeHHOe aBHKeHue (10 yacos )
IIpsiMosinHeltHOe 1 MrHoBeHHass CKOPOCThb. BEKTOpP yCKOpEeHUs.
8 PABHOYCKOpPEHHOE ABHIKEHHE. Enunnna n3mepenns yckopenus B CHU. @opMyiisl




IIPUMEHCHUC IJId PCIICHUA OCHOBHOH 3aJa4dn
MCXaHUKH.

9 Pemenne 3anau 1 [Tepemenienus OT BpeMeHU MpU BriBoa hopmyIsl
PaBHOYCKOPEHHOM JIB)KEHUU 3aBUCUMOCTH NIEPEMEIICHUS OT
Ilepememenue npu 1 [Iepemenienue npu NpAMOIUHEHHOM BPEMEHU IIPU PABHOYCKOPEHHOM
10. | npsiMoJIMHEITHOM PaBHOYCKOPEHHOM JIBIJKEHUHU 0€3 HauabHOU JBIOKEHUHU(rpadudecKkum
PABHOYCKOPEHHOM JIBM/KEHHH CKOPOCTH. METOJIOM)
11. Pemenue 3agauv. 1 UreHue u oCTpOeHUE rpa) kOB CKOPOCTH OT Pemator 3aga4ym Ha
BPEMEHHU [IPU PABHOYCKOPEHHOM JBUKEHUHU. OIpeIeJIEHUE OCHOBHBIX
JladopaTopnas padora Nel 1 KMHEMATUYECKUX BEJIUYHH U
12. | «AccnenoBanue PY/I 6e3 [IpsiMonrHENHOE paBHOYCKOPEHHOE JIBUKEHUE aHaiu3 v peodpa3oBaHue
HAYAJIbHOH CKOPOCTHY rpadUKOB JIBHKCHUS
13. Penrenne 3agau. 1 PaccuntreiBarot IyTh U
OTHOCHUTEJIBHOCTH 1 CKOPOCTH [IPU PaBHOYCKOPCHHOM
MEXaHUYEeCKOro JBUKEHUSA HpHMOHHHeﬁHOM JBHXXCHHUH TCJIa
14. 10 AKCIIEPUMEHTAIBHBIM JTAHHBIM
JleMOHCTpHUpYIOT yMEHHUE pelaTh
3ajgauu nno reme "Kunemartuka"
15 IHoBTOpenue. IloaroroBka K 1
" | KOHTpOJILHOM padoTe
Kontpoabnas padora no reMmam 1 PaBHOMEpHOE U PAaBHOYCKOPEHHOE IBUKEHUE
16. «IIpsimoJinHeiiHOEe paBHOMEPHOe
aBukeHue» u «IlpsimosimHenHoe
PABHOYCKOpPEHHOE IBUKEHHE)
17 AHaJIM3 KOHTPOJIbHOH PadoThI. 1
" | PaGoTa Haa omuOKamMu.
3akoHbl JuHAMHKH (22 yaca)
18. | UCO. IlepBslii 3akon HbloTOHA. 1 NCO. Ilepsslii 3akoH Hpl0TOHA-3aKOH MHEPLIUHT IIpuBogsaT IpuMEpHI
19. | Bropoii 3akon HploToHa. 1 BTtopoii 3akon HeroTona. Cuita u Macca HHEPIAAITBHBIX U
Tperuii 3akon HeroTona. 1 Bzaumopeinicteue ten Tperuit 3axkoH HeroToHa. HEMHEPLUUAIIBHBIX CUCTEM
otcyera. M3mepstoT cuiny
B3aUMOJICHCTBUS JBYX TEIl.
20. Boruncnsitor yckopenue,

MaccCy U CHIy, JEUCTBYIOLIYIO Ha
TEJI0, Ha OCHOBE 3aKOHOB
HrroTona.




Berancisror yckopenue,
Maccy U cuily, AEHCTBYIOIIYIO Ha
TEJI0, HA OCHOBE 3aKOHOB
Herotona. CocTaBisioT airOpUTM
peuIeHus 3a1a4 1o JHHAMHKE

21. | PemeHue 32124 1o IMHAMHKE. Pemenue 3anay ¢ IpuMEHEHHEM 3aKOHOB
Pemenne 3aga4 mo JMHAMHUKe. Herotona JIBukeHue Tei noJ AeHCTBUEM CHIIbL
29 TPEHMUSI, CUIIbl YIIPYTOCTH, ApXUMEIOBOM CUIIBI U
' CHJIBI TSDKECTH. [[BMKEHHUE 110 TOPU3OHTAIBHOU U
HAaKJIOHHOM IUIOCKOCTH
23 Pemenne KoOMOMHMPOBAHHBIX
3ajad.
CpoOoagnoe nagenue. /JIpu:xenue CBobosHOe naseHue. Y ckopeHre cB0OOOIHOTO BbruncistoT KoopauHaTy u
TeJs1a, OPOLIEHHOr0 BePTUKAJIBHO nazeHus. Berurcienue npoekuuu CKOpoCcTH 1 CKOPOCTb TeJia B JIF000Il MOMEHT
24. | BBepX. nepeMeleHus: CBOOOHO MaJjaroIlero Teja B BPEMEHM IIPH IBUIKEHUU 110
110001 MOMEHT BpEMEHH. Y paBHEHHE JBUKEHUS | BEPTUKAJIMU O] AEHCTBUEM
10 BEPTUKAIU TOJIBKO CHJIBI TSDKECTH
o5 Pemenne 3aga4 Ha cBoOOAHOE VYpaBHEHHE IBUKEHHUS 110 BEpTUKAIU J[BHKEeHUE Brruucnsaior koopauHary u
najieHue. TeJa, OPOIIEHHOTO MO YIJIOM K TOPU30HTY. CKOpOCTb TeJia B 000N MOMEHT
26. | 3aKOH BCEMHMPHOI'0 TATOTEHHUS VYpaBHeHMsI IBUKEHUS Tena. BPEMEHH IPH JIBUKEHUU T1O]]
27. | Pemenue 3agau. JEUCTBUEM CHIIBI TSDKECTHU B
28 Cuiia TS5KeCTH M yCKOpeHHne o0mieM cirydae
cBO0OIHOTO NaJIeHUs
29, PaBHOoMepHOE ABHIKEHHE 110
OKPY’KHOCTH
3aKOH BCEMUPHOI'O TATOTEHUS. Y CKOPEHUE N3mepstoT yckopeHue
30. | Pemenue 3axau CcBOOOHOrO NaICHUS B pa3HbIX TOUKaxX 3eMJIH U CBOOOJHOIO NAJCHUS U CHITY
Ha JIPYruxX HeOeCHBIX TeJIax BCEMUPHOI'O TATOTEHUS
31 JIBUKeHNe UCKYCCTBEHHBIX PemaroT 3a1auu Ha 3aKOH
CIYTHUKOB 3eMJIn BcemupHoro tarorenus
30 Pemnenue 3anau Yckopenne cBOOOIHOTO TaJIeHUs B PA3HBIX
' TOUYKax 3eMJIM U Ha JPYTUX HEOECHBIX TeIax
Hmnyasc Tena. 3akon [IpssMOnMHENHOE ¥ KPUBOJIUHEUHOE ABUKEHUE. Beruncstor
33. | coxpaHeHUsI UMITYJIbCA JIBu>KeHMe Tea Mo OKPY>KHOCTH € TIOCTOSTHHOW MO | LIEHTPOCTPEMUTEIBHOE

MOAYJIHO CKOPOCTBIO. HCHTPOCTPCMI/ITG.HBHOG

YCKOpPCHHUC. Brrancasior nepruon




YCKOpEHUe Y 4acTOTy OOpalleHus
34 Pemenne 3apau 1 JIBr>KeHUME Tema 1o OKPY>KHOCTH € TOCTOSIHHOM 110 | . BBIUUCIISIOT IEPUO U YACTOTY
' MOJIYJIIO0 CKOPOCTBIO. oOpaiteHus
Pemenue 3ana4: 1BU:KeHHE 1 JIBr>keHue B rpaBUTalinOHHOM 1ojie CIyTHUKH 3HaTh 3HaYEHUE MIEPBOI
35 | MCKYCCTBEHHBIX CIyTHHKOB. Connua u rianet. MlckyccTBeHHBIE CITy THUKU KOCMHUYECKOU CKOPOCTH. Y METh
' 3emuu. IlepBas kocmuyeckas ckopocts. MC3 BBIYUCIIATH 110 (OPMYJIE IEPBYIO
KOCMHUYECKYIO CKOPOCTh
PeakTuBHOE IBMKEHHE 1 BBIYucisioT CKOpoCTh IBHXKECHUS
36. JIBrKeHre B rpaBUTALlMOHHOM I10JI€ NC3 B 3aBUCUMOCTH OT BBICOTHI
1Haj MOBEPXHOCTHIO 3EMIIH.
Pemenne 3agau 1 Nmnynsc Tena. BekropHast cymma uMnyJibcoB Ten | OnpenenstoT HanpaBieHUue
3aMKHYTOM CHUCTEMBI. JIBIDKEHUSI 1 CKOPOCTh TEJI TIOCIIE
37 3aKOH COXpaHEHUsI UMITYJIbCa yaapa. [IpuBoast npumepbl
MIPOSIBIICHUS 3aKOHA COXPAHECHUSI
UMITyJIbCa
38 Pemenue 3agau. Iloaroroska K 1 3aKOH COXpaHEHMs UMITYJIbCa VYMEIT IPUMEHSATh AITOPUTM
KOHTPOJILHOM padoTe pelIeHus 3aj1ad Ha 3aKOH
39, KonTposbHas padora «3aKoHbI 1 COXpaHEHHUs UMITYJIbCa
AUHAMHUKH
Mexann4yeckue KojaedaHus M BoJHbIL. 3BYK (15 yacoB)
Mexannuyeckue KoJeOaHus. 1 Konebanus. KonebatensHas BeiHy)aeHHbBIE
40. | CBoGOaHBbIE H BBIHYK/IEHHbIE KoJiebaHus.. MasiTHUKH
KOJIeOaHM .
a1 Beiuuunbl, XapakTepusyloniue 1 lMapmonuueckue konebanusa. AMILUTUTY A, iepuo, | HabmrogaroT cBoOoIHBIE
KoJie0aTeJbHOE IBHKECHHUE yacTtoTa 1 (paza rapMOHUYECKUX konebanus. Mccnenyror
JlabopaTopHas padora Ne2 1 3aBUCUMOCTH TIEPHOJIa KOJIeOaHuit
«HccnenoBanmne 3aBUCUMOCTH MasTHHKA OT aMILIATYAbI
NMepuoia U YaCTOThl HUTSAHOTO Kosie0aHui
4o | MAsSITHHKA OT JUTHHBI HUTH
UccnenyroT 3aBUCUMOCTh
nepuoja konebaHuii MasTHUKA OT
€ro JJIUHBI.
13 JladopaTopHas padora Ne3 1 N3mepsitoT yckopenne

«H3mepeHne yCKopeHue

CcBOOOIHOTO MaIECHUS




CBOOOIHOI0 MAXCHUI»

Penrenne 3agau

44,
45. | Pemienne 3aga4
IIpeBpaienue JHepruu nNpu 3aTyxaHue CBOOOHBIX KOJIEOaHUH. VYMeTb 00BSICHUTH NPEBpalIEHUE
KoJiedanusix. Pezonanc. Brinyxnennsie konebanus. Pezonanc. JHEPIUU B 3aTyXarOLINUX
[IpumeHeHne 1 IpeJOTBpallCHUE PE30HAHCA B KoJIeOaHUAX
16 Pa3IUYHbIX MEXaHUUYECKUX YCTPOMCTBAX. 3HaTh :IPUMEHEHUE U
' l"amenne xoneGanui MpeOTBpalCHUE PE30HAHCA B
Pa3IMYHBIX MEXAaHUYECKUX
ycTpoiicTBax. ['amenune
Kose0aHui
PacnpocTpanenue koJsied0anuii B Pacnpoctpanenue konebGanuii B cpezie. YcinoBus, | 3HaTh YCIOBUS BO3HUKHOBEHHMS
47 ynpyroii cpeae. Boanbi HEOO0XOUMBIE JJIsi BOSHUKHOBEHHSI BOJIH. MEXaHUYECKUX BOJH
' [lonepeynsle ¥ MPOIOJILHBIE BOJIHBI. HabGnronatot nonepednsie u
IIPOJI0JIbHBIE BOJIHBI.
Jliuna BosiHbl. CKOPOCTH Yacrora, CKOPOCTh U JUIMHA BOJIHBI. BOJIHBI YMeTb cBS3aTh B PELICHUU 33]1a4
4g. | PACTIPOCTPaHEHHs BOJIH BHYTPHU U Ha MIOBEPXHOCTH KUAKOCTH. BEJIMYMHBI CKOPOCTHU BOJIHBI,
JUTMHBI BOJIHBI, IEpUOAA U
4acTOThl KoJleOaHuH
49, 3ByKOBBIE BOJIHBI 3ByKoBbI€ KosieOaHus. MICTOUHNKY 3BYKa. N3yvaroT 0651acTH IpUMEHEHUS
yJIBTPa3ByKa U MH(pa3ByKa.
BbicoTa u Tem0Op 3BYyKA. Bricota u TemMOp 3ByKa. 'poMKOCTB 3ByKa. YMeTp oTan4ath no rpadukam
50. | I'pomkocThb 3ByKa 3BYKOBBIE KOJICOaHUS pa3HBIX
9acTOT U TPOMKOCTH
51 PacnpocTpanenue 3Byka. 3BYKOBBIE BOJIHBI B Pa3IMUHbIX cpegax CKopocTh | YMeTh pemarh 3a1a4u Ha
CkopocTth 3ByKa 3BYyKa BOJIHOBBIE [TPOLIECCHI
Otpaxenue 3Byka. Ixo. My3bika u myM. MH}pa-3ByK, yIbTpa3ByK. 3HaTh/IOHUMATh TPUYHHY
59 BnusiHue 3Byka Ha )KMBBIE OPraHU3MBI. DXO. BO3HHUKHOBEHUS 9X0, IPUHIUIIBI
' WuTepdepeniys 3Byka. DX0I0KaIUsL 9XOJIOKALUU
53. | Pemenue 3a1au.
KonTpoabHas padora no reme Pacuer xapakTepucTuk K01e06aTeIbHOTO U JIeMOHCTpHUPYIOT YMEHHUE
54. | «MexaHH4YecKHe KOJeOAHUA H BOJIHOBOT'O JIBWKeHUs. OOBSICHEHNE BOJHOBBIX U | OOBSICHATH MIPOIIECCHI B

BOJIHBI. 3BYK»

PE30HAHCHBIX SIBIICHUH

KoJieOaTeIbHBIX CUCTEMAX,




peliath 3a7add Ha pacyer
XapaKTEPUCTHK BOJIHOBOTO U
K0J1€0aTeJIbHOTO ABMXKEHUS

DJleKTPOMarHuTHble sijieHus (15 yacos)

1 MarauTtHoe 1ose, Co34aBacMoe IEKTPUIECKUM ITonumars u pa3nuyaTh
55 TOKOM U JBUKYLIUMUCS 3JIEKTPUUECKUMU OJIHOPOAHOE ¥ HEOAHOPOHOE
MarnuTHOE 1oJjie 3apsgamu. OJHOPOIHOE U HEOTHOPOJHOE MarHuTHOE I10JI€
MarHMTHOE 10Je
56. I'paduueckoe nzodpakenue 1 Hanpasnenve nuHuil MarHUTHOM MHIYKIUH, 3HaTh paBmiIO OypaBurKa, YMETh
MATHUTHOTO MOJIS paBUIIO OypaBUYMKa €ro NPUMEHUTh
JleficTBe MATHUTHOIO MOJISA HA 1 OOHapy:xeHue MarauutTHoro noJs. /leiicreue 3HaTh PaBUIIO JIEBOU PYKH,
S7. | IPOBOJHHUK C TOKOM MarHMTHOI'O TOJISl Ha IBUXKYIIUECS YMETb €T0 IPUMEHUTDH NIPU
aneKTpuyecKue 3apsiabl. [IpaBuio neBoi pyku pELICHUN 3a1a4
58. | MHAYKIUSI MATHUTHOTO 1OJIsI 1 MaruutHas unaykuus. Tecina Onpenenenne VYMeTh onpenensaTh HalpaBiIcHUE
Pemenne 3agaq 1 HaIlpaBJICHUS U BEJIMYMHBI MATHUTHON MHIYKIUU | U MOAYJb CUJIBI AMIlepa
59. YMeTb onpenensitb MoayJib
MarHMTHON MHIYKIUU
MarHuTHBIA NOTOK 1 Onpenenenne HanpaBJIECHUS U BEINYUHbI
60. MarHMTHOI'O IOTOKa YMeTp paccuuTaTh MarHUTHBIN
NIOTOK U cuily Amnepa
SIBeHHME JJIEKTPOMATHUTHOM 1 Uccnenoanus M. @apanes. SIBnenue
unaykuuu. Ilpasuio Jlenna. 3JIEKTPOMArHUTHOM MHAYKUUU. MHIYyKIIMOHHBIN HaGnronarot u uccieayor
61. TOK SBJICHUE 3JIEKTPOMAarHUTHON
WUHIYKIUH
JlabopaTopnasi paGora Ne4 1 SIBneHue IEKTPOMAarHUTHON UHAYKIUU
62. | «M3yuyeHue siBJIeHUS
3JIEKTPOMATHUTHOMH MHIYKIIHM)
63 Pemienne kauyecTBeHHBIX 32124 1
- | Ha A9MMU
IHosryyenune nepeMeHHOro 1 Hcnons30BaHue SIBIEHUM 2JIEKTPOMAarHUTHOU 3HaTh/TIOHUMATh PUHIUI
3JIEKTPHYECKOI0 TOKA. MHIYKIUH. Y CTPONCTBO U IPUHLIUII ACHCTBHUS II0JIy4€HHUsI IEPEMEHHOTO TOKA
64. | I'eneparop. re’HepaTopa 1 TpaHcopmaTopa 3JeKTPUUECKOTo | P MOMOIIY FeHepaTopa

TOKa




Tpauncdopmarop. 1 Y CTpolcTBO M IPUHIUIT JCHCTBUSA N3y4aroT ycTpoMCTBO M MPUHIIMIT
65. | Pemenue 3anau TpaHchopmaTopa MEKTPUIECKOr0 TOKa necTBUs TpaHchopmaropa
JIEKTPUUYECKOTO TOKA
DJIEeKTPOMAarHuTHOE IoJie 1 DNEKTPOMarHuTHOE 1oJ1€e. DJIEKTPOMarHUTHbIE 3HaTB NOHSATHE
DJIEeKTPOMArHUTHbIE BOJIHBI BOJIHBI. «3IEKTPOMArHuTHOE MoJe» U
YCIIOBUS €T0 CYLIECTBOBAHMUSI.
ITonumaTh MexaHu3M
66. BO3HUKHOBEHUS
9JIEKTPOMAarHUTHHIX BOJIH. 3HATH
3aBUCUMOCTb CBOMCTB M3JIy4eHUN
OT UX JUIUHBI, IPUBOJUTH
IpUMEpBI
IIkana 3J1eKTPOMArHUTHBIX 1 [Ikana 351eKTpOMarHuTHBIX BOJIH. YMeTs pemats U 0hopMIIATh
67 | BOIH. 3aJ1a4uM, IPUMEHSTh U3YUECHHbIE
3aKOHBI K PELICHUIO
KOMOMHHMPOBAHHBIX 33/a4.
DJIeKTPOMarHMTHOE 1MoJIe. 1 DNEeKTpOMarHuTHOE MOoJIe. YMeTs pemats U 0hpopMIIATh
68. O0o0marmuii ypok. 3aJ1a4uM, IPUMEHSTh U3YUECHHbIE
3aKOHBI K PELICHUIO
KOMOMHHMPOBAHHBIX 33/1a4.
KonTposbnasi paGora nmo teme 1 CucremaTtuzanus 3HaHUHN 110 TEME VYMeTs pemats U 0hpOpMIIATh
69. | «JIEeKTPOMarHUuTHOE I0JIe» «OIEKTPOMarHuTHOE MOJIE. 3aJ1a4uM, IPUMEHSTh U3yUEHHbIE
3aKOHBI
CTpoeHnue aToMa U aTOMHOIO s1ApAa.
Hcnonb3oBanue JHePrun aToMHbIX sigep (19 yacos)
PagnoakTuBHOCTH KaK 1 PanunoaktuBHOCTH. Anb(da-, 6eTa- u raMma- 3unartb npupony anbpa-, 6era-,
70. | cBHAETEIBCTBO CJI0KHOIO CTpOe- U3ITy4eHUs ramMMma-iaydei.
HHA aTOMa
Crpoenne atoma. Cxema onbITa 1 Mogenu aromoB. OnbiT Pezepdopra 3HaTB CTpOEHUE aToMa 1o
Pesepdopaa Pesepdopay, mokazars Ha
71 MOJIETISAX.
72. | PagnoakTHBHBbIE NPeBpALIEHUS 1 PagnoakTuBHBIE IPEBpAIICHUS 3HaTh IPUPOY PAAHMOAKTUBHOIO




ATOMHBIX AA€Ep

pacnaga v €ro 3aKOHOMCPHOCTH

JKcnepuMeHTAIbLHbIE METOAbI
perucTpanum 3apsiKeHHbIX

SKCHepI/IMeHTaJIBHBIe MCTOABI pEruCTpauuun
3apsKCHHBIX YaCTHUIL

3HaTh COBPEMEHHBIE METO/IbI
0OHapyXEHUS U UCCIICIOBAHMS

3. YacTHI 3apSKEHHBIX YaCTHUIL U SEPHBIX
MIPEBPAILICHUH.
74 OTKpbITHE POTOHA M HEHTPOHA OTf(prTI/Ie IIPOTOHA U HEUTpoHa. [IpoToHHO- 3HaTh HCTOPHIO OTKPBITHA
HEWTPOHHAsI MOJIEIb aTOMa. IIPOTOHA U HEUTPOHA.
75 CocrtaB aTomMHOrO0 sipa. @uU3HYECKU CMBICI 3apsI0BOTO U MaCCOBOIO 3HaTB CTpOEHHE s/ipa aToma,
SinepHble CHIIBI. yucell. 130Tombl. MOJIEIIN.
6. Pemenue 3agau. CocraB aToMHOTrO0 sjipa. SlnepHble CUIIBIL. YMeTs pemaTh 3aa4u Ha IIPABUIIO
CMeUIeHUs
JHeprus cBs3u. JledekTt macc. Oueprus cBs3u. [edekr macc. 3HaTh NOHSATHE IIPOYHOCTh
77. ATOMHBIX SITIEPY.
JHeprus cBs3u. JledekTt macc. Oueprus cBs3u. [edekr macc. YMeTsh pemars 3a1a4u Ha
78. OIIPENIETICHUE DHEPT U CBSI3H U
nedekTa macc.
79, [enenue sigep ypana. Llennbie Henenue snep ypana. Llennsle sinepusie peakuuy. | IIoHMMaTh MEXaHU3M JCIICHUS
si/IePHbIC PeaKMH. sJIep ypaHa.
SlnepHblii peakTop. ATOMHAsA SnepHslii peakTop. ATOMHAs SHEPIHUsL. 3HATB yCTPONCTBO SAEPHOTO
go. | 2Heprus. peakTopa, mpoOIeMBbl n
MEPCIEKTUBBI SIACPHOMN
JHEPIreTUKHU
Buosoruyeckoe neiicreue buonornueckoe neicTBre paaranyu. YMeTh onuchIBaTh U 00BACHATH
paananuu. 3akoH PaaArO0aKTUBHOIO paciiaaa. B3aHMOJICUICTBHE HOHU3UPYIOLIUX
81, 3aKoH paiM0aKTHBHOTO pacnaja. W3IyYEeHHI C BEMIECTBOM. 3HATh
3aKOH paJMOaKTUBHOTO pacraja.
82, Pemenue 3agau. 3aKOH paJMOaKTUBHOTO pacnaja. YMeTh pemarh 3aJja4 Ha 3aKOH
PaAMOAKTUBHOIO pacnaja.
TepmosiiepHble peakium. TepMosiiepHbIE peakiuu. 3HaTh YCIOBUS U MEXAHU3M
MPOTEKAHUS AJIEPHBIX PEAKLIUM.
83. YMeTh ONUCHIBATh U OOBSICHATH

IIPOLIECC NIPOTEKAHUS
YIPaBIsiEMOM M HEYTIPABIIEMON




LEMHON U TEPMOSIACPHOMN
peakuuen

3JIeMeHTaprle YacTHUIbI.

Tpu sTana B pa3BuTun GU3UKH 3JIE€MEHTAPHBIX

3HaTh KJIacCU(DUKAITUIO U

84. | AHTHYACTHUBI. gacTull. OTKpBITUE IO3UTPOHA. AHTUYACTHUIIBL. OCHOBHBIE XapaKTEPUCTUKH
AJIEMEHTAPHBIX YACTHII.
O0o0maroniee 3ansTHe. OcHOBHBIE IOHATHUS TEM YMeTh pemaTs 3aauu 1o
85. CtpoeHue aToMa U aTOMHOTO sIJIpa. M3Y4YEHHBIM TeMaM
Hcnonp30BaHue SHEPTUM ATOMHBIX sIJIEP
86. Hrorosasi KOHTpoOJILHasI padoTa. CtpoeHue aToMa U aTOMHOTO si/Ipa. YMeTh NpUMEHSTH OJTyYeHHbIE
3HAHUS Ha IPAKTHUKE.
87 | CTpoenue v 3BOJIIOLHSA
- | Beestennou
95
96 IToaroroBKa Kk UTOroBOI
KOHTPOJIbHOII paGoTe
97 HUToroBasi KOHTPOJIBLHANA padoTa TectupoBanue B popme ['MA 3a Bech Kypc 9
KJlacca.
98 «MpblI NO3HAEM PUPOABI

TalHBbI...» (YPOK — IPe3eHTALIHA)




