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IlosicHuTeILHAS 3aMUCKA

OO0mas xapakTepucTuKa Kypca
[Iporpamma mocTpoeHa ¢ y4eToM Clelu(HUKH yCBOEHHs y4eOHOro marepuaia JeTbMU,

HCIBITHIBAIOLUIUMH TPYAHOCTH B 00y4€HUH, IPUINMHON KOTOPBIX SBJISIOTCS Pa3IMYHOIO XapaKTepa
3aJIEp)KKM TIICUXUYECKOTO pPa3BUTHUSA: HEIOCTATOYHOCTh BHHMMAHHUS, MaMATH, JIOTHYECKOIO
MBIIILJIEHUS], IPOCTPAHCTBEHHON OPUEHTUPOBKH, ObICTpasi yTOMIISIEMOCTh, KOTOPBIE OTPULIATEIHHO
BIIMSIIOT HA YCBOCHHE (PM3MUECKUX MOHATHIA. B CBS3M ¢ 3TUM IpH pacCMOTPEHUH Kypca (pu3uKu
ObUIM BHECEHBl M3MEHEHMsS] B 00ObEM TEOPETHUYECKUX CBEACHUU Ui ATHX neTeil. HexoTopsiit
MaTepua IporpaMMbl UM Jaetcs 0e3 JI0Ka3aTelnbCTB, TOJNBKO B BUIE (POPMYJ U aITOPUTMOB HIIN
B O3HAKOMUTENbHOH ¢(opMme st 0030pHOTO U3yueHus. CHHU3MB 00BEM 3arOMHUHAEMOM
unopmanuu, s ydammxcs ¢ OB3 menecooOpa3sHo 06osiee MIMPOKO BBECTH YIOTPEOJICHHE
OTIOPHBIX CXEM, [TaMATOK, aITOPUTMOB.

Jannas nporpamma aiis aereit ¢ OB3 oTkoppekTrpoBaHa B HallpaBJICHUH pa3rpy3Ku Kypca
T10 COJIEPKAHUIO, T.€. MPEANoaraeTcs U3ydeHue MaTeprasia B HECKOJIbKO O0JIErYeHHOM BapHaHTe,
OJIHAaKO HE OMyCKAETCs HUXKE rOCYJapCTBEHHOTO YPOBHS 00513aTeIbHBIX TPeOOBaHUIA.

®dusnueckoe oOpa3oBaHWE B OCHOBHOM IIIKOJIC JOJDKHO OOECTICUMTh (POPMHUPOBAHUE Y
oOyuaronuxcs MpEACTaBICHUH O HAyYHOM KapTHHE MHpa — Ba)XXHOTO pecypca Hay4dHO-
TEXHUYECKOTO Mporpecca, 03HaAKOMJIEHHE 00ydaloImuxcst ¢ GU3NYECKUMU U aCTPOHOMUYECKUMU
SIBIICHUSIMU, OCHOBHBIMH IPUHLIUIIAMU PabOTHl MEXaHU3MOB, BBICOKOTEXHOJIOTUYHBIX YCTPOUCTB
U TOpubOpOB, pa3BUTHUE KOMIIETEHUUH B PpEUICHUH WHXEHEPHO-TEXHUUYECKUX U Hay4yHO-
HCCIIEeIOBATENIbCKHUX 3a/1au.

OcBoenne ydyebHoro npeamera «@Du3uka» HaAMpaBIEHO HA Pa3BUTHE Y OOYYarOMIMXCS
MIPEJICTaBJICHU O CTPOCHHHU, CBOMCTBAX, 3aKOHAX CYIIECTBOBAHHUS W JBWKCHHS MaTepuu, Ha
OCBOEHHE 00YUYaIOUTUMUCS O0ILIUX 3aKOHOB U 3aKOHOMEPHOCTEH MPUPOIHBIX SBICHUH, CO3AaHNe
ycnoBud it (opMHpOBaHHMS ~— HHTEIJIEKTYaldbHBIX,  TBOPUECKHUX,  TPaXKTAHCKHX,
KOMMYHHKAITMOHHBIX, HH(OPMALMOHHBIX KoMmreTeHIuil. OOyyaroliecs: OBIaJCiOT HAYYHBIMU
METOJIaMU  pEIICHHUS PAa3JUYHBIX TEOPETHUECKUX U TPAKTUYECKUX 3aJad, YMEHHUSIMU
dbopMynupoBaTh THUIOTE3bl, KOHCTPYHPOBaTh, IPOBOJAUTH OSKCIIEPUMEHTHI, OIICHUBATh H
aHAJIM3UPOBATH MOJYYEHHBIE PE3YNIbTAThl, COMOCTABIATh UX C 0ObEKTUBHBIMU PEATHUSMH KU3HU.

VYuebublil npeaMer «Pu3nka» crnocoOCTByeT (GOPMUPOBAHUIO y OOYUYAIOIIMXCS YMEHHM
0€30MacHO HCIOJIb30BaTh JIAOOpPAaTOpHOE O0OpyHOBaHHE, MPOBOAUTH ECTECTBEHHO-HAYYHBIE
UCCIIEIOBAHUS M JKCIIEPUMEHTBHI, AHAIW3UPOBATh IOJIYYECHHBIE PE3YNbTaThl, NPEACTABIATH U

HAaY4YHO apTryYMCHTHUPOBATH MOJIYYCHHBIC BbIBO/IBI.



Nzyuenne npeamera «Du3uka» B 4acTH (OPMHUPOBAHUS y OOYJAIOMIMXCS HAYYHOTO
MHUPOBO33PEHHUS, OCBOCHHs OOIICHAYYHBIX METOIOB (HAONIOJCHUE, U3MEPEHUE, IKCIEPHUMEHT,
MOJICTUPOBAHUE), OCBOCHHS MPAKTUYECKOTO NMPUMEHEHHUs HAyYHBIX 3HAHUW (PU3UKU B KU3HU
OCHOBAaHO Ha MEXIIPEAMETHBIX CBs3sIX C mpeaMmeramu:«Maremarukay, «HbpopmaTukay,
«XHUMHAY, «buomorusay, «["eorpadusy, «DKOJIOTHUI, «OCHOBEI 0e30MmacHOCTH

KU3HEEATeIbHOCTIY, «cTopusy, «JIlutepatypa» u ap.

Heau u 3aga4yu Kypca
H3zyuenue gusuxu ona demeti ¢ OB3 nanpasneno na docmudiceHue credyrowux yeel.
® OBJAQJCHUE CHUCTEMON (QHU3NYECKMX 3HAHUN M yMEHUH, HEOOXOAMMBIX IS
MIPUMEHEHHSI B TIPAKTUYECKON NEATETbHOCTH, U3YYCHHS] CMEXHBIX IUCITUIUINH,
MIPOJIOJKEHHS] 00pa30BaHuUS;
® WHTEJUICKTyalbHOE pa3BUTHE, GOPMUPOBAHUE KAYECTB JTUYHOCTH, HEOOXOIUMBIX
YEJIOBEKY ISl TIOJTHOIIEHHOW KWU3HHM B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIX
(bU3UYeCKON ACSITENBHOCTU: SICHOCTU W TOYHOCTH MBICIH, KPUTHYHOCTH
MBIILJICHUS, UHTYUIUH, JIOTUYECKOTO MBILIUICHUS, 3JIEMEHTOB aITOPUTMHUECKOMN
KYJIbTYpPbI, MPOCTPAHCTBEHHBIX MPEJCTABIEHUMN, CIIOCOOHOCTH K MPEOIOJICHHUIO
TPYAHOCTEM;
® pa3BUTHE BBICHIMX MCUXUUYECKUX (QYHKIUI, yMEHUE OPUEHTUPOBATHCA B 3a/laHUH,
aHAJIM3UPOBATH €ro, 00IyMbIBATh U MJIAHUPOBATH MPEICTOAIIYIO JESTEIbHOCTb.
Temn uzydenus matepuana mis geteit ¢ OB3 momkeHn ObITh HEOBICTPHIK. JlocTaTOUHO
MHOTO BpPEMEHH OTBOAMUTCA Ha OTPAOOTKY OCHOBHBIX YMEHHH M HaBBIKOB, OTBEYAIOIIHUX
00s3aTenbHBIM TPEOOBAHUAM, HAa IOBTOPEHHE, B TOM YHCIIe KOPPEKIIMIO 3HAHUH 3a Kypc (HU3UKH
MpenpIaymux KinaccoB. OTpaboTka OCHOBHBIX YMEHHUH U HaBBIKOB OCYIIECTBISIETCS Ha
JOCTaTOYHOM KOJIMYECTBE IMOCHIJIBHBIX Yydaliumcs yrpaxkHeHuid. Ho 3amaHus HOIDKHBI OBITH
pa3zHooOpa3Hbl 1Mo GpopMe U COIePKaHUI0, BKIIIOUATh B ce0sl UTPOBBIC U IPAKTHUECKHE MOMEHTHI.
dopmMupoBaHUE BAKHEUIINX YMEHUW U HAaBBIKOB MPOUCXOAUT Ha (OHE pPA3BUTHS
MPOJIYKTUBHOM YMCTBEHHOW JEATEIbHOCTU: OOydarolluecsl ydarcs aHaJIW3MpOBaTh, 3aMeydaTh
CYIIIECTBEHHOE, TMOJMeYaTh oOIee, NeNaTh HECIOKHBIE BBIBOJABI U OOOOIICHMS, MEPEHOCHUTH
HECJIOKHBbIE TPUEMbl B HECTaHJAPTHBIE CUTYyallud, OOYYarOTCsl JIOTHYECKOMY MBIILIECHUIO,
MpreMaM OpPraHu3aluy MBICTUTENLHON NeSTeIbHOCTH.
Baxkneiitee ycnoBue nNpaBUIbHOTO MOCTPOEHUS Y4eOHOTO MpoIiiecca - 3TO JOCTYIHOCTh U
3¢ GEKTUBHOCTh O0YYECHUS AJIS KaXKJIOTO y4allerocs, YTo JIOCTUTAETCS BBIJCICHHEM B KaXKIOW

TeMe TJIaBHOTO0, U JuddepeHnnanueil marepuaia, OTpabOTKON Ha MPaKTHKE MOTy4YE€HHBIX 3HAHHUH.



Bo Bpems yueOHOTO mpoiiecca Hy>)KHO UMETh B BUJLY, YTO ydeOHas AeATEIbHOCTD JOJDKHA
OBbITH OOTATOM MO COJEPKAHMUIO, TPEOYIOIIEH OT MIKOJIbHUKA HHTEIUICKTYAIbHOTO HANPSHKEHUS, HO
OJTHOBPEMEHHO 00s3aTeNibHbIe TPeOOBaHMUS HE JOJDKHBI OBITH NEpEerpyKEHHBIMU IO 00XBaTy
MaTrepuaia U J0CTYIHbI peOeHKy. TOJIbKO TOCTYIHOCTh U IOHUMAaHUE TOMOT'YT BbI3BaTh y TaKUX
yUaluxcst HHTepec K yueHuro. HemanoBaxHbM (GakTopoM B 0Oy4EHHWH TaKUX JETEH SBISETCA
no0posKenarenbHas, ClIoKorHas atMocdepa, atMocdepa 100pOThI U TIOHUMAaHUSI.

[Ipuntun paboTHI - 3TO U PEYEBOE Pa3BUTHUE, YTO BEJET HEMOCPEICTBEHHBIM 00pa3oM K
MHTEJJIEKTYaJbHOMY Pa3BUTHIO: ydalluecsl JOJDKHBI IPOroBapuBaTh XOJ CBOUX PacCyKJEHUH,
MOSICHATh CBOM JCWCTBMSI INpPH PEHICHUH pPAa3W4yHbIX 3aJaHuil. BelllosHEeHWE NHCbMEHHBIX
3aJlaHul IpeaBapsieTcs A3bIKOBBIM aHAJIM30M MaTepHalia ¢ IeJIbI0 MPEeAYNpPEeXISHHsI OLIUOO0K.

BaxxHeHmumu KOpPpEeKIMOHHBIMU 3ajjauaMu  Kypca (U3MKU SBJISIOTCS  pa3BUTHE
JIOTUYECKOTO MBIIIJICHUS U pe4H ydauuxcs, (oOpMUpPOBaHHE Y HUX HABBIKOB YMCTBEHHOTO TpyJa
— IUIaHUpOBaHUE pabOThl, MOWCK pallMOHAIbHBIX MyTEH €€ BBINOJHEHUS, OCYIIECTBIECHUE
caMOKOHTpoJis. [1IKONBHUKYM OJKHBI HAYYUTHCS TPAMOTHO M aKKypaTHO JAeNaTh (U3NYECKUE
3anucu, yMeTb 00bIcHUTD uX. et ¢ OB3 u3-3a 0coOeHHOCTEH CBOETO MCUXUUYECKOTO Pa3BUTHUS
TPYAHO YCBAMBAIOT MpOrpaMMy MO (GHU3UKE, TaK Kak 3aTPyJHEHO JIOTMYECKOE MBILUIEHHE,
00pa3Hoe mpecTaBICHUE.

Bce ocHOBHBIE MOHSATHSA BBOJATCA HA HArJIAAHOM OCHOBE. 3aKOHbI (U3UKU JArOTCAd B
IIpoLecCe NMPAKTHUYECKUX YNPAKHEHHUU 4Yepe3 pELICHHE 3aJad U IPHUBOJATCS B ONMCATEIbHOU
¢dopme. Bee TeopeTrueckue MoJOKEHHUs AAIOTCS UCKIIOYUTEIBHO B O3HAKOMUTEIBHOM IIaHE U
ONMpAIOTCS HAa HAIVIAJHBIE IPEACTABICHMS Y4YallUXCs, MHOIO YCTHBIX 3aJad C TOTOBBIM
peleHreM, HO C OIIMOKaMM, 4YacTo NpPOBOJATCA (U3MYECKHE AMKTAHTBI, pabOTHl IUIaHA
«O0bsacHn», «Hailau COOTBETCTBUEY U APYTHE.

dopma opranuzany 00pa3oBaTENIbHOIO Mpolecca: KIaCCHO-YpOUHasl.

TexHonoruu, ucnoyib3yeMble B 00ydeHUH: 00ydeHHE B COTPYIHUUYECTBE, PA3BUBAIOLIETO

O6y‘IeHI/ISI, I/IH(l)OpMaI_[I/IOHHO - KOMMYHUKAaITUOHHBIC, 3I[Op0BBeC6epe)KeHI/I${.

JInYHOCTHBIE, MeTanpeAMeTHbIE U NPeIMeTHbIE Pe3yJbTAThl 0CBOCHHS
coJepxkaHus nmpeaMera
JTuunocmuvimu pezynromamamu vzydeHus yaeOHo-MeToaudeckoro kypca «dusuka» B 7-9-x
KJlaccax siBNsieTcs: GOpMUPOBAHUE CIETYIOMIUX YMEHUH:

CaMOCTOSTEIIBHO ONpCACIIITh U BBICKA3bIBATDH O6H.[I/IC JIJISL BCEX JII0AeH IpaBHJIa MOBCACHUS IIPU
O6H_ICHI/II/I " COTPYAHUYICCTBC (3TI/I‘-ICCKI/IG HOPMBI O6IJ.[€HI/IH n COpr,Z[HI/I‘-ICCTBa).



B camocTosTensHO CO3JaHHBIX CUTyalluAX O6H.[€HI/I$I U COTPYAHUYCCTBA, OIMMUPAICh HA O6H_[I/Ie
AJIA BCEX MPOCTHIC IMMpaBuJia NIOBCACHUSA, ACTIATh BLIGOp, KaKou IMOCTYIIOK COBCPUIUTD.

CpencTBoM JOCTIKEHHS STHX PE3yIbTaTOB CIYKHUT y4eOHBI MaTepHall — yMEHHUE ONPEeIsATh
CBOE OTHOILIEHUE K MUPY.

Memanpeomemuvimu pe3yavmamamu N3y9eHus yaeOHO-METOINIECKOro Kypca «Du3uka» B 7-
9-x Kiaccax SIBJISIFOTCSI JOPMUPOBAHUE CIICTYIONIUX YHHBEPCATHHBIX YICOHBIX JCHCTBHIA.

Pecynamusuvie YYII:

CamocrosaTensHO (GOpMYIUPOBATH 1€ YPOKa MOCIIE MPEIBAPUTEITHLHOTO OOCYKICHHUS.
Yunutbcs 0OHapyXUBaTh U GOPMYIHPOBATH YUEOHYIO TPOOIEMY.
CocTaBndTh IJIaH PEIICHHS MPOOJIeMbl (3314 ).

PaboTas o miany, CBEpsITH CBOM JACUCTBUS C IIENBIO U, TIPU HEOOXOTUMOCTH, UCTIPABIIATH
OIITMOKH CaMOCTOSITEIIHHO.

CpenctBoM (HOpMUPOBAHUS ITUX ACUCTBUHN CIYKUT TEXHOJIOTHS MPOOJIEMHOTO JUAIOTa Ha
JTane U3y4eHUs: HOBOTO MaTepHuaa.

B numanore ¢ yuntenem yuyuThCsl BEIpaOaThIBaTh KPUTEPUU OLIEHKU U OTIPEAETSTH CTEIICHb
YCIIEIIHOCTH BBITIOJIHEHUS CBOEH pabOThI M pabOThI BCEX, UCXO/ISl U3 UMEIOIINXCS KPUTEPHUEB.

CpenctBoM (hOpMUPOBAHHS ITUX JEHCTBUN CITy)KHUT TEXHOJIOTHUS OIEHUBAHUsI 00pPa30BaTEIbHBIX
JTOCTH)KCHHH (y4eOHBIX YCTIEXOB).

Tloznasamenvuvie YV/I:

OpueHTHPOBAThCS B CBOCH CHCTEME 3HAaHUI: CaMOCTOSITENIbHO MPEANOoIaraTh, Kakas
uH(popMalLKs HYXKHA 715 pelieHus yueOHOH 3a7jauu B HECKOJIbKO 11aroB.

OtbupaTh HEOOXOAUMBIE JIS pEUIeHHs YUeOHOU 3a]aul UCTOYHUKU HH(POPMAIIH.

J1oObIBaTh HOBBIC 3HAHMSI: U3BJIICKATh HH(OPMAIIHIO, TIPEACTABICHHYIO B pa3HbIX (hopMax (TEKCT,
TabnuIa, cxeMa, WUTFOCTPALHS U JIp.).

[lepepabaTpiBaTh MOMYyYECHHYIO HH(POPMAIIMIO: CPAaBHUBATH U TPYIIIUPOBATH (DAKTHI U
SIBJIICHUS; OTIPEICNIATh IPUYUHBI SIBIICHUHN, COOBITHIA.

IlepepabaTbIBaTh MOJy4ECHHYIO HH(POPMALIUIO: AeaTh BHIBOJBI HA OCHOBE 0000IICHNS 3HAHUIL.

IIpeo6pa3oBbIBaTh HH(GOPMALHMIO U3 OJTHOW (POPMBI B IPYTYIO: COCTABIIATH MPOCTON
IUTaH M CJIOXKHBIH IJIaH y4eOHO-Hay4YHOTO TEKCTa.

IIpeoOpa3oBbIBaTh MH(OPMALIHMIO U3 OJTHON (POPMBI B IPYTYIO: MPEACTABIATh HH(OOPMALHIO B
BUJIE TEKCTA, TAOIHIIBL, CXEMBI.

CpenctBoM (hopMHUPOBAHUS ITUX ACUCTBUIA CIYKUT yueOHBI MaTepuar.



Kommynuxamuenwvie YV/I:

JIOHECTH CBOIO MO3UIHIO JI0 APYIHX: O(POPMIISATH CBOM MBICIH B YCTHOW M MMMCBMEHHOM pedn C
y4€TOM CBOMX Y4EOHBIX M KU3HEHHBIX PEUEBBIX CUTYAIUI.

JloHecTH CBOIO MO3ULMIO 0 JPYTUX: BHICKA3bIBATh CBOK TOUKY 3PEHHUS U MBITATHCS €€
000CHOBATh, IPUBOJISI APTYMEHTHI.

Cnymarb Ipyrux, ObITaTbCs IPUHUMATD APYTYIO TOUKY 3pEHUs, ObITh TOTOBBIM U3MEHUTH CBOIO
TOYKY 3pPEHHUSL.

CpenctBoM hopMupOBaHUS 3TUX ACUCTBUN CIYXKUT TEXHOJIOTHS POOIEMHOTO IUajora
(moOy>x1ar0IIMi ¥ TIOIBOSIIUI TUAJIOT).

Yurath BCIOyX U PO cedsl TEKCThI Y4€OHUKOB U ITPU 3TOM: BECTHU <«(IUAJIOT C aBTOPOM»
(mporHO3MpOBaTh OyAyllee YTEHUE; CTABUTh BOIIPOCHI K TEKCTY U UCKATh OTBETHI; IPOBEPATH
ce0s1); OTAENATh HOBOE OT U3BECTHOI'O; BBIAEIATH INIABHOE; COCTABJIATH IIAH.

CpenctBoM (hopMUPOBAHUS ITUX ACHUCTBUN CIYKHUT TEXHOJOTHUS MPOAYKTUBHOTO YTCHHS.

JloroBapHuBaThCs C JFOJABMU: BBITIONHSS pa3IMYHBIE POJIH B TPYIIE, COTPYIHIYATH B
COBMECTHOM pELICHUH MPOOIEeMBI (3a/1a4H).

YuuTbes yBaXXUTENBHO OTHOCUTHCS K MO3UIUH JIPYTOT0, MBITaThCs JOTOBAPUBATHCS.
CpenctBoM (HOpMUPOBAHMS ITUX ACUCTBUHN CIYKUT pabOTa B MaJIBIX TPYIIIAX.
Ilpeomemmnoie pezynomamot 7-9 Knacc:

BbINMyCKHUK HAYYUTCS:

e coOmoaaTh mpaBwiia OE30TMACHOCTH W OXpaHbl Tpylna NMpH padoTe ¢ Y4eOHBIM H
71a00paTOPHBIM 000PYI0BAHHUEM;

® [IOHMMATh CMBICI OCHOBHBIX (DPM3UYECKUX TEPMHHOB: (U3UYECKOE TEJO, (PU3UIECKOE
sIBIICHHE, (PU3NUECKasi BEIMYNHA, CIIUHHUIIBI U3MECPCHUS;

® pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO pPEIIUTh TPU TOMOIIU (PUIUIECCKUX
METOJIOB; aHAJIU3UPOBATh OTICIBHBIC 3TAIbl MPOBEJACHUS HCCICIOBAHUI U MHTEPIPETUPOBATH
pe3ysIbTaThl HAOIIOACHUI U OTIBITOB;

® CTaBUTH OMbITHI IO UCCIETOBAHUIO PUZNIECKUX SBICHUN WU (PU3NUIECKUX CBONUCTB TEJ
0€e3 MCTIOIB30BaHUS MIPSMBIX H3MEPEHUH; TIPU 3TOM (GOPMYIUPOBATH IPOOIEMy/3a/1a4y yueOHOTO
AKCMEPUMEHTA; COOMpaTh YCTAaHOBKY M3 MPEATOKEHHOTO O0OpYIOBaHUS; MPOBOJIUTH OMBIT U
(dbopMynUpOBaTh BHIBOJIBI.

[Ipumeuanue. [Ipu mpoBeneHUH UCCIENOBaHUS (PU3NYECKUX SIBICHUNM H3MEPHUTEIbHBIC
npuOOPHl UCHONB3YIOTCS JIHMIIb KaK JaTYUKH HM3MEpeHHs] (U3NYECKUX BEIUYMH. 3allrch

MOKa3aHUK MPSIMBIX U3MEPEHUH B 3TOM cllydae He TpeOyercsl.



® [IOHMMATH POJIb SKCIIEPUMEHTA B MOJIyYCHUN HAYIHOU MH(OpMAIINH;

® TIPOBOAMTSH MPSIMbIE U3MEPEHUS (PU3NUECKUX BEJIMYHMH: BPEMSs, PACCTOSIHUE, Macca Tela,
o0beM, cuila, TeMIeparypa, aTMoc(hepHOe IaBlIeHHE, BIAXKHOCTb BO3/yXa, HANPSIKEHUE, CHUIIa
TOKA, PaJMallMOHHBIA ()OH (C MCIIOJIB30BAaHUEM JIO3UMETPA); PH ITOM BBIOMPATH ONTHMAJIbHBIHI
croco0 U3MepEeHHsI U UCTIOJIb30BaTh MPOCTEHIITNE METO b OLIEHKH ITOTPEITHOCTEH N3MEPEHHUH.

[pumeuanue. Jrobas ydeOnas mporpaMma J0DKHA 00€CTIeYBaTh OBJIAJICHUE TPSIMBIMU
M3MEPEHUSIMH BCEX MEPEUUCICHHBIX (PU3NYESCKIX BEINYHH.

® TPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIMYUH C HCIOJIb30BAaHUEM
NpSIMBIX HM3MEPEHHI: MpU O3TOM KOHCTPYUPOBAaTh YCTaHOBKY, (DMKCHPOBATh PE3YIbTAThI
MOJIyYE€HHOU 3aBUCUMOCTH (PU3NYECKUX BEJTMYMH B BUJIE TaOINIl U TPAadUKOB, /I€7aTh BHIBOJIBI 110
pe3yJbTaTaM UCCIIEJOBaHMS;

® TPOBOJUTH KOCBEHHBbIE M3MEpPEHMs] (PU3MUECKUX BEIUYMH: TMPH BBIIOJHEHUH
M3MepeHuil cobupaTh SKCIEPUMEHTAIBbHYIO YCTAaHOBKY, CJleIys MPeAoKeHHON HHCTPYKIUH,
BBIYUCIIATh 3HAYEHHUE BEJIMYMHBI U aHAJTU3UPOBATh MTOJYYEHHBIE PE3Yy/IbTaThl C YYETOM 3a/IaHHOM
TOYHOCTH U3MEPEHU;

® AHAJIMU3UPOBATh CUTYyallMH NPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, Y3HAaBaTh B HUX
IIPOSIBJICHNE U3YYEHHBIX (PU3MUECKUX SIBJICHUHN WM 3aKOHOMEPHOCTEN M IPUMEHATh UMEIOLINECs
3HaHUSA 7S UX OOBSCHEHHUS;

® [IOHMMATb IPUHIUIIBI ACHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, YCIOBHS
ux 6€3011aCHOTO MCII0JIb30BaHMsI B TOBCEJHEBHOM KHU3HU;

® 1CII0JIb30BaTh IIPU BBIMOJHEHUH Y4EOHBIX 3a/1a4 Hay4HO-NOMYJISPHYIO JIUTEPATypy O
(bu3nYecKuX ABJICHUSX, CIPABOYHbIE MaTepHUallbl, pecypchl IHTepHeT.

BpIyCKHHK IMOJIy4YUT BO3MOKHOCTD HAYYHMThCSH:

® O0CO3HaBaTh IEHHOCTb HAy4YHbIX HCCIEJOBaHUM, poib (U3MKM B paclIMpeHHH
IpeJCTaBICHUH 00 OKPYKAIOLIEM MUPE U €€ BKJIaJ B yIydllIeHHE KauyecTBa XKU3HH;

® 1CII0JIb30BATh MPUEMBI OCTPOCHUS (PU3NYECKUX MOJENEH, MOUCKa U (GOPMYIUPOBKH
JOKa3aTeJIbCTB BBIABUHYTBIX THIIOTE€3 M TEOPETHMYECKHUX BBIBOJOB HAa OCHOBE OSMIIMPHUUYECKU
YCTaHOBJICHHBIX (DaKTOB;

® CpaBHHMBAaThb TOYHOCTh H3MEpPEHHA (PU3MUECKMX BEIMYMH MO BEJIUYMHE UX
OTHOCHUTEJIBHOM MOTPEIIHOCTH NPU IPOBEACHHUH MIPSIMBIX U3MEPEHHUI;

® CaMOCTOSITENIbHO MPOBOJUTH KOCBEHHBIE H3MEPEHMs] M HCCIEIOBAaHUS (PU3NUECKUX
BEJIMYHUH C UCIOJIb30BAaHUEM PA3IMYHBIX CIIOCOOOB M3MEpeHHUs (PU3NYECKUX BEIMYUH, BHIOUPATh

CpeACTBa M3MEPEHHUs C Y4eTOM HeoOXOAMMOH TOYHOCTH H3MEpeHUil, 000CHOBBIBATH BHIOOP



coco0a M3MepeHHsl, aeKBaTHOTO MOCTABICHHOMW 3a/aye, MPOBOJHUTH OLIEHKY JOCTOBEPHOCTH
MOJIyYECHHBIX PE3YJIbTATOB;

e BoCHpuHUMATh HHpOpPMANKIO (U3MYECKOTO COACPKAHUS B HAYYHO-TIOMYISIPHOU
JUTEepaType M CpPEIACTBAX MAaccoBOM HWHQOpMAIMU, KPUTHYECKH OIICHUBATh TMOJYyYEHHYIO
nH(OPMAIIHIO, aHATH3UPYS €€ COJIeP)KaHNUE U JJaHHbIC 00 NCTOYHUKE WH(OPMAIINY;

® C03/1aBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIC COOOMICHUS O (PU3UICCKIX SBJIICHUSIX
Ha OCHOBE HECKOJIbKMX MCTOYHHUKOB MH(OPMAIINH, COMTPOBOXKIATh BHICTYIUICHHE TPE3CHTAIINEH,
YYHUTHIBAsi OCOOEHHOCTH ayJAUTOPHUU CBEPCTHUKOB.

Mexannuyeckue siBJCHUS

BbINMyCKHUK HAYYUTCSH:

® Dacro3HaBaTh MEXAHUYECKHUE SIBJICHUS M OOBACHITh Ha OCHOBE MMEIOIIUXCS 3HAHHMA
OCHOBHBIE€ CBOMCTBA WJIM YCJIOBHS MPOTEKAHUS ATUX SIBIICHHI: PABHOMEPHOE U HEPABHOMEPHOE
JIB)KEHUE, PAaBHOMEPHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE JBUKEHHE, OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBIKEHHUS, CBOOOTHOE IMaJICHUE TEJI, PABHOMEPHOE JIBIKEHHE IO OKPY>KHOCTH,
WHEPIMS, B3aUMOJICHCTBHUE TEJ, PEAKTUBHOE JIBH)KEHUE, MEpeaada AaBJICHUS TBEPAbIMU TEJIaMH,
KUAKOCTAMU M TazaMu, aTMoc(epHOe [aBieHHE, IUIaBaHUE TeEJ, PaBHOBECHE TBEPABIX Tel,
MMEIOIIUX 3aKpeIUIEHHYI0 OCh BpallleHUs, KojeOaTelbHOE JBH)KEHHE, PE30HAHC, BOJHOBOE
JBKEHUE (3BYK);

® ONUCBHIBATh HW3Y4YECHHBIE CBOMCTBA TE€JI M MEXaHWYECKHE SBIICHUS, HCIIOIb3Ys
(buznyeckue BeIUYHUHBL: MyTh, IEpPEMEIICHHE, CKOPOCTh, YCKOPEHHUE, IEpUO 0OpaleHus, Macca
Tejna, MJIOTHOCTh BEIIECTBA, CHia (CHJIa TSKECTH, CHJIa YIIPYroCTH, CUJIa TPEHHs), JaBJICHUE,
UMITyJIBC TeJa, KUHETHYecKas OSHEeprus, MOTCHLHUalIbHas JHEprus, MexaHuueckas pabdora,
MexaHuyeckas MomHocTb, KIIJ[ mpu coBepiieHun paOoTbl € HCHOJIB30BAHUEM IPOCTOTO
MeXaHH3Ma, CHJIa TPEHUSs, aMIUTUTY/1a, IEPHOJ] U YaCTOTa KOJIEOaHHM, IJIMHA BOJHBI U CKOPOCTh
€€ pacIpoCTPaHEHUs; IPU OTIMCAHUH MPABUIIBHO TPAKTOBATH (PU3UYECKUIN CMBICI UCIIOJIB3YEMBIX
BEJTMYMH, UX 0003HAYCHUS U €IUHUIBI U3MEPEHUs, HAXOAUTh (POPMYIIbI, CBSI3bIBAIOIINE TAHHYIO
(bu3MYECKYIO BEIMUUHY C IPYTUMU BEJTMUYUHAMU, BBIYUCIIATH 3HaYCHHE (PU3NUECKON BEITHUNHBIL,

® AHAIM3UPOBATH CBOMCTBA TEJ, MEXAHUYECKHUE SBIICHUS W IIPOLIECCHI, HCIOJIb3Ys
(du3nuecKue 3aKOHBI: 3aKOH COXPaHEHHUs JHEPrUH, 3aKOH BCEMHUPHOTO TATOTEHHS, MPUHITUI
CYMEPIO3UINH cUll (HaxoxXAeHue paBHoaeicTBytomel cuisl), I, IT u I11 3akonsr HetoToHa, 3aK0H
COXpaHEHHUs1 UMIyJbca, 3aKOH ['yka, 3akoH Ilackans, 3akoH Apxumena; mpu 3TOM pa3InyaTh
CIIOBECHYIO (POPMYITUPOBKY 3aKOHA U €r0 MAaTEMaTHYE€CKOE BBIPAKEHUE;

® pa3nIuyaTh OCHOBHBIC MPHU3HAKA W3YYCHHBIX (PU3UYECKHX MOJENeH: MaTepuaibHas

TOYKa, MHCpHHUAJIbHAA CUCTEMA OTCUCTA,



e pemiath 337a4M, UCHOIB3Ys (PU3NUECKUE 3aKOHBI (3aKOH COXpAaHEHHs SHEPTHH, 3aKOH
BCEMHUPHOIO TAroTeHus, npuHuun cynepnosuuuu cwi, I, II m III 3akonsl HeroToHa, 3akoH
COXpaHeHMs HUMITylbca, 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena) u (GOpPMYIHI,
CBSA3BIBAIOIME (PU3UYECKHE BEIUYMHBI (IIyTh, CKOPOCTb, YCKOPEHME, Macca Teja, IJIOTHOCTh
BEILIECTBA, CWJIA, JABJICHUE, UMIIYJIbC TeJla, KUHETUYECKasl JHEPIus, NOTCHIUAIbHAS JHEPIHUs,
MexaHuueckas paboTa, mexaHuyeckass mouHoctb, KII/[ mpocroro mexaHusma, cuiia TpeHUs
CKOJIbJKEHUS, KOOPPUIIUEHT TPEHUS, aMIUIUTY/1a, IEPUOJ U YaCcTOTa KoJeOaHuM, AJIMHA BOJIHbI U
CKOPOCTb €€ PAacHpOCTPAHEHUS): Ha OCHOBE AHAIM3a YCIOBMs 3a/a4d 3allUCBhIBATH KpaTKoe
YCIIOBHUE, BBIACTATh PU3NYECKUE BETMUNHBI, 3aKOHBI U (POPMYJIIbI, HEOOXOJUMBIE /TS €€ PELIeHNUs,
MIPOBOJUTH PACUEThl U OLICHUBATh PEAIbHOCTD MTOJIyYEHHOTO 3HAYeHUS (PU3HUECKON BEIUYUHBI.

BbInyCKHHUK MOJYy4YUT BO3MOKHOCTh HAYUYHMThCS:

® JCMOJb30BaTh 3HAHMSI O MEXAHWYECKHX SIBICHHUSX B IOBCEJIHEBHOM MKU3HU IS
obecrnieueHrs 0€30MacHOCTH MpHU OOpaIEHUH ¢ TPUOOpPaMU U TEXHUYECKUMH YCTPOICTBaMHU, JUIs
COXpPaHEHHUS 370POBbs U COOIIOACHUS HOPM SKOJIOTMYECKOTO MOBEIECHUS B OKpYXKAIOIIeH cpene;
MIPUBOJIUTE TpPUMEPHl MPAKTHUYECKOTO HMCMOJIb30BaHUS (PU3NYECKMX 3HAHUNW O MEXaHHYECKUX
ABJICHUSX M (PU3MUECKUX 3aKOHAX; MPUMEPbl HCIOJIb30BaHHUA BO300HOBISEMBIX HMCTOYHHUKOB
SHEPIrUH; KOJOTUYECKUX MOCIEICTBUNA HCCIEI0BAaHUI KOCMHYECKOTO IPOCTPAHCTB;

® paznuyaTh TPAHULBl MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, NOHHMMAaTh BCEOOLIMii
XapakTep (yHIAMEHTAJIbHBIX 3aKOHOB (3aKOH COXPAHEHUS MEXaHHMYECKOM SHEepruM, 3aKOH
COXpaHEHUs HUMILYJIbCA, 3aKOH BCEMHPHOIO TATOTEHUS) M OIPAaHMYEHHOCTb HCIIOJIb30BaHUS
YaCTHBIX 3aKOHOB (3aKkoH ['yka, Apxumena u 1p.);

® HaxOJWUTh aJIeKBAaTHYIO IPEUIOKEHHON 3amade (U3MYECKyI0 MOJeNb, pa3pelarb
npobseMy Kak Ha OCHOBE MMEIOIUXCA 3HAHUM 10 MeXaHMKe C MCIOJb30BaHUEM
MaTeMaTUYECKOro anmnapara, Tak 1 IIpy IOMOIIY METOJ0B OLICHKHU.

KBanToBbIe siB1CHUA

BbInyCKHUK HAYYHUTCH:

® pacrno3HaBaThb KBAHTOBBIE SIBJICHHUS U OOBACHATH HA OCHOBE MMEIOLIMXCS 3HAHUI
OCHOBHBIE CBOWMCTBA WJIM YCJIOBHS IPOTEKAHUS ITHX SBJICHUN: €CTECTBEHHAs U HUCKYCCTBEHHAs
palMOaKTUBHOCTb, O-, - U Y-U3My4EeHHUs, BO3HUKHOBEHHME JIMHEHYATOrO CIEKTpa W3IydeHUs
aToMa;

® OIUCHIBaTh HM3y4YCHHBIE KBAHTOBbIE SIBJICHUS, WCIOJb3ysd (PU3UYECKHE BETUYMHBI:
MaccoBO€ YHCIIO, 3apsJI0BOE YMCIIO, MEPUOJ MOJypacnana, Heprusi (GOTOHOB; NMPU OMUCAHUU
NPaBUIBHO TPAKTOBaTh (U3NYECKUN CMBICT HCIOJB3YEMbIX BEJIMYMH, HUX OO0O3HAUYECHUs U

CANHUIBI U3MCPCHUS; HAXOAUTH (I)OpMYJ'ILI, CBA3bIBAIOIIUC JAaHHYIO (I)I/I3I/I‘-IGCKYIO BCIIMYNHY C



JIPYTrUMH BEJTMYMHAMHM, BBIYUCIIATH 3HAYCHUE (PU3NUECKOI BETUUMHBL;

® aHANM3MPOBATh KBAHTOBBIC SIBJICHHUS, UCIOJB3Yysd (PU3NUYECKUE 3aKOHBI U MOCTYJATHI:
3aKOH COXPAaHEHMS DHEPrUH, 3aKOH COXPAHECHMS DJJIEKTPUYECKOIO 3apsla, 3aKOH COXPaHEHUS
MAacCOBOI'0 YHCJIA, 3aKOHOMEPHOCTH M3JIy4EHMS M IOIJIOLIEHUs CBETa aTOMOM, IIPU 3TOM
pa3auyath CIOBECHYIO (POPMYIUPOBKY 3aKOHA U €70 MAaTEMaTUUYECKOE BbIPAKEHHUE;

® pa3nuyaTb OCHOBHBIE IIPU3HAKM IUIAHETAPHOM MOJENM aTOMa, HYKJIOHHOW MOJENIN
aTOMHOTO $71pa;

® I[IPUBOJUTH IPUMEPHI MPOSBICHHUS B NPUPOAE M IPAKTHYECKOTO HCIIOIB30BAHUS
PaaMOAKTUBHOCTH, SIAEPHBIX U TEPMOSEPHBIX PEAKIUH, CIEKTPAIIBHOTO AHAJIN3A.

BBINYCKHUK MOJYYUT BO3MOKHOCTh HAYYHUThCH:

® JCMOJb30BaTh IOJIyYEHHBbIE 3HAHUS B TIOBCEJHEBHOW JKHU3HM NpU OOpaIeHUH C
nprudopaMM ¥ TEXHUYECKUMH YCTPOMCTBaMH (CUETYMK MOHU3UPYIOUINX YaCTHI], JO3UMETP), AJIs
COXPaHEHHS 3/I0pPOBbS U COOIOIEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKalollei cpene;

® COOTHOCHUTB PHEPIHIO CBSI3U ATOMHBIX Si7IEp ¢ 1e(heKTOM Macchl;

® [IPUBOJUTH NMPUMEPHI BIUSHUSA PAaJUOAKTUBHBIX W3JIyYCHHI HaA JKHBBIE OpPraHU3MBI;
IIOHMMAaTh NIPUHLIMI JCHCTBUS NO3UMETPA U PA3JINYATh YCIOBUSA €r0 UCIOJIb30BaHUS;

® [IOHMMATh JKOJIOTMYECKHE MPOOIEMbl, BO3HUKAIONIUE MIPHU HCIOJIB30BAaHUHA aTOMHBIX
JIEKTPOCTAHLIUH, U IyTH PEIIEHUs 3TUX MPo0IIeM, IEPCIEKTUBbI UCIIOJIb30BAaHUS YIPABISIEMOTO

TEPMOSICPHOTO CHHTE3.

CopepkaHune yyebHoro matepuana

Pa3gen 8. MexaHuuyeckue aBaeHUA.

MexaHnyeckoe asukeHune. MaTtepmanbHaa Todka. Cuctema otcyéta. OTHOCUTENBbHOCTb
MeXaHWYEeCcKoro  ABUMKEeHMA.  PaBHomMepHoe  npamonvHenHoe — ABWKeHWe.  HepaBHomepHoe
npsmonnHelnHoe geuxkeHune. CpegHaa U MrHOBEHHaA CKOPOCTb Tena Npu HepaBHOMEPHOM ABUKEHUMN.

YcKopeHne. PaBHOYCKOpeHHOe npAMOnHenHoe [ABuxKeHue. CBoboaHoe nageHwe. OnbiThl
Manunnes.

PaBHOMEpHOE ABUXKEHWE NO OKPYKHOCTU. Mepuoa 1 yactoTa obpalweHma. JInHelHas 1 yraosas
CKopocTu. LleHTpocTpemuTenbHoe yCKopeHue.

MepBbl 3aKOH HbloTOHa. BTopoit 3akoH HbloToHa. TpeTuh 3akoH HbroToHa. [MpuHUMN
cynepnosnuunm cun.

Cuna ynpyrocTtu. 3akoH l'yka. Cuna TpeHuA: cuna TPEHUA CKONIbXKEHUA, CMNa TPEHMUA NOKOoA, apyrme
BUAbI TPEHUA.

Cuna TAXKECTU M 3aKOH BCEMMPHOrO TArOoTEeHUA. YCKopeHue cBOB6OAHOro naaeHus. [dBuxKeHue
nnaHet BoKpyr ConHua. lNepBaa KocMMYecKana CKOPOCTb. HEBECOMOCTb 1 NeperpysKu.

PaBHOBecuMe maTepuanbHOM TOYKM. ABcontoTHO TBEpAoe Teno. PaBHoBecue TBEPAOro Tena C
3aKpennéHHoM ocbto BpalLleHnsa. MomeHT cuibl. LLeHTp TaxKecTu.

MUmnynbc Tena. UameHeHne nmnyabca. UMnynbc cnnbl. 3aKOH COXpaHEHMA MMMYbCca. PeakTnsHoe
OBUXKeHMe.



MexaHuyecKkas pabota 1 MOLIHOCTb. PaboTa cun TAMKECTU, yNpyroctu, TpeHua. CBA3b SHEpPrum 1
paboTbl. MoTeHUManbHan sHeprus Tena, NOAHATOro Haj NOBEPXHOCTbIO 3eMaun. MoTeHUMaNnbHan aHeprus

CKATOM NpPYXUHbl. KMHeTuyeckaa sHeprusa. Teopema O KMHETUYECKOM 3HEeprMu. 3aKOH COXpaHeHuA

MeXaHWYEeCKOMN aHeprnum.

AdemoHcmpayuu.

1. HabntogeHne mexaHMYECKOro ABUXKEHUA TeNa OTHOCUTENIbHO Pa3HbIX TeN OTCYETA.

2. CpaBHeHMe NyTen 1 TPAEKTOPUIN ABUKEHUA OLHOIO U TOTO XKe Tesla OTHOCUTE/IbHO Pa3HbIX TeN
OTCYéTa.

3. M3mepeHMne CKOPOCTU U YCKOPEHMUA NPAMOSNHENHOIO ABUMKEHUA.

4. WccneposaHue NpuU3HAKOB PAaBHOYCKOPEHHOTO ABUXKEHMUA.

5. HabnwoaeHune aBUKEHUA TeNa NO OKPYKHOCTU.

6. HabnogeHne mexaHUYECKUX ABNEHUM, MPOUCXOLALLMX B CUCTEME OTCYETA «TenexKka» npu eé
pPaBHOMEPHOM U YCKOPEHHOM ABUKEHUN OTHOCUTENBHO KabuHeTa GpUsnku.

7. 3aBUCMMOCTb YCKOPEHUSA Tesla OT MacCbl TeNa M AEMCTBYIOLWEN Ha HEFO CUbI.
HabntopeHne paBeHCTBA CUA NPU B3aUMOLENCTBUM TeN.

9. WM3meHeHMe Beca Tesa Npu YCKOPEHHOM ABUXKEHUM.

10. Mepeaaya mnynbca Npu B3aMmoaencTsnn Ten.

11. NpeobpasoBaHMA SHEPTUN NPU B3aUMOAENCTBUM TEN.

12. CoxpaHeHWe MMmnyabca Npu Heynpyrom B3auMoAencTemu.

13. CoxpaHeHue umnyabca Npu abcontoTHO yNpyrom B3aMmoaencTamm.

14. HabntogeHne peakTUBHOIO ABUMKEHMUA.

15. CoxpaHeHWe MexaHM4YeCKon aHeprum npm ceobo4HOM NaseHuUK.

16. CoxpaHeHWe MexaHUUYEeCKON IHEPTUM NPU ABUNKEHUM TENA NOL, AENCTBUEM NPYKUHDI.

JlabopamopHsbie pabomsi u onbimeil.

1. KOHCTpyupoBaHMWe TpaKTa A1A pa3roHa U fa/ibHeLWero paBHOMEPHOIO ABUKEH WA LLAPUKA UK
TeNeKKMN.

2. OnpepeneHue cpenHe CKOPOCTU CKONbXKEHUA BPYCKa UM ABUKEHUA LAPWUKA NO HAKNOHHOM
NJOCKOCTMU.

3. OnpeaeneHue YyCKOPEHUs TeNa Npu PaBHOYCKOPEHHOM ABUMKEHUU MO HAKNOHHOM MNAOCKOCTH.

4. WccnepoBaHWe 3aBUCMMOCTM NYTU OT BPEMEHW NPU PABHOYCKOPEHHOM ABUXKeHUW 6e3
Ha4asIbHOM CKOPOCTY.

5. TMpoBepKa rmnotesbl: ecan Npu PpaBHOYCKOPEHHOM ABUMKEHUM 6€3 HaYaIbHOW CKOPOCTU NyTH
OTHOCATCA KaK pAg HEYETHbIX YNCEST, TO COOTBETCTBYHOLME MPOMENKYTKM BpEMEHU OANHAKOBbI.

6. WccnepoBaHWe 3aBUCMMOCTM CUAbI TPEHWA CKO/IbXKEHUA OT CUJ/bl HOPMAJIbHOTO AaB/EHUA.

7. OnpegeneHune KOadpOUUNEHTA TPEHNA CKOJIBXKEHUSA.

8. OnpeaeneHme }KECTKOCTU NPYKUHBI.

9. OnpegeneHue paboTbl CU/bl TPEHUS NPU PAaBHOMEPHOM ABUKEHUM Tea MO FOPU30HTANbHOM
NMOBEPXHOCTW.

10. OnpegeneHve paboTbl CuAbl  YNpPyroctu npuv MNogbEMe Trpy3a C  MCNO/Ab30BaHUMEM
HEenoABUKHOIO U NOABUMKHOIO 6/10K0B.

11. N3yyeHMe 3aKOHa COXPAHEHUA SHEPTUMN.

Pazgen 9. MexaHuueckue KonebaHua 1 BONHbI.
KonebatenbHoe asuskeHue. OCHOBHbIE XapaKTepPUCTUKM KonebaHWIA: nepuod, 4YacToTa,

amnanTyaa. MatemaTMueckmMii U NPYKUHHbIA MaATHUKK. [peBpalleHre 3HepruM npu KonebaTesibHOM

AOBUXEHUMN.



3aTyxatowme KosnebaHus. BbiHyKAeHHble KonebaHuaA. PesoHaHc. MexaHnyeckune BosHbl. CBOMCTBA
MEXaHWYECKUX BOJH. [lpogonbHble W nomnepeyHble BOJIHbIL.  [lIMHA BOJHbI U CKOPOCTb €é
pacnpocTpaHeHuns. MexaHU4YecKkune BOJIHbI B TBEPAOM Tesle, CEMCMUYECKME BOJHbI.
3BYyK. [POMKOCTb 3BYKa M BblCOTa TOHA. OTparkeHue 3ByKa. MHOpPa3ByK 1 yNbTPasByK.
AdemoHcmpayuu.
HabntogeHune KonebaHuii Ten noa AeNCTBUEM CUbI TAMXKECTU U CUJbI YIIPYFOCTH.
HabntogeHune KonebaHWi rpysa Ha HATK U Ha NPYXKUHE.
HabntogeHue BbIHYKAEHHbIX KOJiebaHWI U pe3oHaHca.
PacnpocTpaHeHue NpoAo/bHbIX M NONepeYHbIX BOJH (Ha moaenn).
HabntogeHne 3aBMCMMOCTM BbICOTbI 3BYKA OT Y4acTOTb!.
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AKYCTUYECKMIA pe30HaHC.
JlabopamopHoie pabomeol u onsimeol.
1. OnpepgeneHue 4actToTbl U NepMoLa KoebaHUM MaTeMaTUYECKOro MasiTHUKa.
2. OnpepeneHune 4acToTbl M Nepuoga KonebaHu NPYKUHHOFO MaATHMKa.
3. WccnepoBaHue 3aBUCMMOCTU Nepuoaa KonebaHuit NoABeLEeHHOrO K HUTU Fpy3a OT AJINHbI
HUTW.
4. WccnepoBaHWe 3aBUCMMOCTU Nepuoaa KonebaHuim NpyKMHHOro MaATHMKA OT Macchl rpysa.
MpoBepKa HE3aBMCUMOCTM Nepuoaa KoebaHuii rpy3a, NoABeLLIEHHONO K HUTK, OT Macchl rpysa.
6. OnbITbl, 4EMOHCTPUPYIOLLME 3aBUCMMOCTb Nepuoaa KonebaHuit NPYKMHHOTO MaATHUKA OT
MaCCbl Tpy3a U XKECTKOCTU NMPYKUHBI.
7. W3mepeHue yckopeHus cBoH6OAHOro NageHus.
Paspen 10. dneKTpomMmarHUTHoe nosie u 3N1eKTPOMArHUTHbIE BOJIHbI.
INEeKTPOMArHUTHOE Nose. NeKTPOMarHUTHble BO/HbI. CBOMCTBA 3/1€KTPOMArHUTHbIX BOAH. LLIKana
3N1EKTPOMATrHUTHbIX BOMH. MicnoNb30BaHME 3/1eKTPOMArHUTHbIX BOH A1 COTOBOM CBA3W.
IneKTpoMarHuTHas npuposaa ceeta. CKopocTb ceeTa. BosHOBbIe CBOIMCTBa CBETa.
AemoHcmpayuu.
1. CsoWicTBa 31EKTPOMArHUTHbIX BOJIH.
2. BonHoBble cBOWCTBa CcBETA.
JlabopamopHsbie pabomebi u onbimeil.
1. W3y4yeHMe CBOMCTB 3NEKTPOMATHUTHBIX BOJIH C MOMOLLbIO MOBUABbHOTO TenedoHa.
Pasgen 11. CBetoBble ABNEHUA.
JNlyyeBaa mopenb ceeta. McTouHMKM ceTa. MNpamonMHenHoe pacnpocTpaHeHne cBeTa. 3aTMeHUn
ConHua n lyHbl. OTpaxeHume ceeTa. [MNocKoe 3epKano. 3aKOH OTpaXKeHMA ceeTa.
MpenomneHne cseTa. 3aKOH npesomneHuA ceeTa. [loNHOe BHyTpeHHee OTparkKeHue CBeTa.
Ncnonb3oBaHMe NOIHOTO BHYTPEHHErO OTPAXKEHUA B ONTUYECKUX CBETOBOAAX.
NnH3a. Xog nyyert B anH3e. OnTuyeckaa cuctema GotoannapaTta, MMKpOCKona 1 Teneckona. Mnas
KaK onTuyeckasa cuctema. banM3opyKocTb 1 fanbHO30PKOCTb.
PasnoxeHune 6enoro cseta B cnekTp. OnbiTbl HbtoTOHA. CnoXKeHMe ChneKkTpasibHbIX LBETOB.
Jvcnepcus ceeta.
AdemoHcmpayuu.
MpAamonnHetHoe pacnpocTpaHeHne cBeTa.
OTpakeHue cBeTa.
MonyyeHne N306parkeHU B NIOCKOM, BOTHYTOM U BbIMYK/JIOM 3epKanax.
MpenomneHune ceeTa.
OnTuyeckuit ceeToBoA,
Xopa, nyyein B cobupatollein nMHse.
Xopa, nyyein B paccemBatoLLEN INH3E.
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8. TMonyyeHne M306pa*KeHNn C NOMOLLbIO NH3.

9. MpuHumn gencteua ¢oToannapaTta, MMKPOCKONA U Teneckona.

10. Mogenb rnasa.

11. PasnoxkeHue 6enoro ceeTa B CNEKTP.

12. NonyyeHue 6enoro cBeTa NPU CI0XKEHUM CBETA PA3HbIX LIBETOB.

JlabopamopHoie pabomeol u onsbimel.

1. WccnepoBaHue 3aBUCUMOCTM YI1a OTPAXKEHUA CBETOBOIO Jlyda OT yrna nafeHus.

2. WU3y4yeHume xapaKTepPUCTUK M300parkeHMA npeamMeTa B NJIOCKOM 3epKane.

3. WccnepoBaHue 3aBUCMMOCTM YIraa NPesioMAEHUSA CBETOBOTO Jlyda OT yr/ia NageHMA Ha rpaHuLLe

«BO34YX—CTEKION.

MonyyeHne n3obparkeHui ¢ NOMOLLbLO cobupatoLLelt INH3bI.

OnpegeneHne GOKYCHOro PaccToAHMA M ONTUYECKOM CUbl cOBUpatoLLei INH3bI.

OnbITbl NO pa3noxKeHuto 6eoro ceeTa B CNEKTP.

OnbITbl N0 BOCNPUATHMIO LBETA NPeaMETOB NpU UX HaboAEHNN Yepes LBETOBblE GUNLTPbLI.
Pasaen 12. KBaHTOBbIE ABNEHUA.
OnbiTol Pe3epdoppa v nnaHetapHas mogenb atoma. Mogenb atoma bopa. McnyckaHue u

norsaoLeHne ceetTa aToMmomM. KBaHTbl. JIMHelyaTble CneKTpbl.

N o v oA

PaguoaktMBHOoCTb. Anbda, 6eTa- U ramma-msnydyeHusa. CTpoeHne aTomHoro Aagpa. HyknoHHas

MoAeNb aToMHoro aapa. M3otonbl. PagnoakTneHble NnpeBpalleHus. MNeproa nonypacnaza aToMHbIX Aaep.
AaepHble peakuyn. 3aKoHbI COXPaHEHUA 3apAL0BOro MU MAacCOBOrMO YMCEN. DHEPTUA CBA3U aTOMHbIX

Anep. CBA3b Macchbl M SHeprun. Peakumm cuHtesa u geneHus agep. UcTouHnkmn asHeprium ConHua v 3s€3a.
AaepHan aHepreTuka. JeicTBMA pafAnMoaKTUBHbBIX U3YYEHUI HA KMUBbIE OPraHU3MbI.
AdemoHcmpayuu.

CneKTpbl U3Iy4EHMA N NOTNOLLEHMA.

CneKTpbl Pa3INYHbIX ra3os.

CnekTp BogopoAa.

HabntopeHune Tpekos B Kamepe BunbcoHa.

PaboTta CHETYMKA MOHU3UPYIOLWMX U3TYHEHUIA.

Perncrpauna nsnyvyeHuns NnpupoaHbIX MUMHEPaNoB 1 NPOAYKTOB.

JlabopamopHsbie pabomsi u onbimeil.

1. HabnwoaeHue cnAOWHBIX M IMHENYATBIX CNEKTPOB U3NTyYEHMUA.

ok wnNeE

2. WccnepoBaHue TPEKOB: W3MEpPEHME 3IHEepPrMM  YacTuubl NO  TOPMO3HOMY nyTM (no

doTorpadusm).

3. W3mepeHue paanoakTUBHOro ¢poHa.

NoBTOpUTENbHO-0606LWalOWMIA MOAYNb.

MosTopuTENbHO-06006WAOWNIN MOAYAb MpefHasHauYeH ANA CUCTEMATM3auMM U 0606LWweHun
npeAMETHOro CoOAePKaHMA U ONbiTa AeATENbHOCTU, NPUOBPETEHHOIO NP U3YHEHUMN BCETO KYpca GU3NKM,
a TaKXXe Ana NOArOTOBKM K OCHOBHOMY FOCYAapCTBEHHOMY 3K3aMeHy Mo ¢u3nKe Ana obydarowmxcs,
BblOPABLUMX 3TOT y4eOHbIN NpeamerT.

Mpn M3y4eHUM AaHHOTO MOAYANA PEeaNM3YTCA U CUCTEMATU3IUPYIOTCA BUAbl AEATENbHOCTM, Ha
OCHOBE KOTOpbIX ObecneymBaeTcs AOCTUNKEHME MPEeAMETHbIX W MeTanpeaMeTHbIX NaaHUpPyeMbIX
pe3ynbTaToB 06yYeHUs, GopMUpPYyeTCA eCTECTBEHHOHAYYHAA MPAaMOTHOCTb: OCBOEHME HAY4YHbIX METOL0B
NCCNea0BaHUA ABNEHUIN NPUPOLbI U TEXHUKW, OBNALEHUE YMEHUAMM OOBACHATD GU3NYECKUE ABEHUS,
NPUMEHSAA NONYYEHHbIE 3HAHUA, peLlwaTb 334341, B TOM YMC/Ie KaYeCTBEHHbIE U 3KCNEPUMEHTA/IbHbIE.

MPUHUMNNANBHO AEeATEe/IbHOCTHLIM XapaKTep AAHHOTO pasgena pPeasnvs3yerca 3a CYET TOro, YTo
obyyatolmecs BbINONHALOT 3a4aHus, B KOTOPbIX UM NpeanaraeTca:



Ha OCHOBE MOJIyYEeHHbIX 3HAaHWN pacno3HaBaTb M HAay4yHO OOBACHATb GMU3NYECKME SIBNEHMA B
OKpY»KatoLler npmpoae U NoBCeAHEBHOM XKU3HU;
NCNO/1b30BaTb Hay4YHble METOAbl UCCNeA0BaHUA GU3NYECKMX ABIEHUIM, B TOM YUC/e ANA NPOBEPKMU
rMnoTes 1 Noay4YeHns TeoPeTUYECKMX BbIBOAOB;
0OBACHATL Hay4YHble OCHOBbI Hanbo/iee BaXKHbIX AOCTUKEHU COBPEMEHHbIX TEXHOOMUIA, Hanpumep,
NPAKTUYECKOTO MCMO/b30BAHUA Pa3/IMYHbIX MCTOYHMKOB SHEPIMM Ha OCHOBE 3aKOHA MPEeBPALLEHUA U
COXPAHEHMs BCEX M3BECTHbLIX BUA,0B SHEPTUN.

Tematnyeckoe naaHnpoBaHuMe

KoaunyecTBo yacoB

Ne HaumeHoBaHue pa3iaeioB u
Konrpoabnbie | IIpakruyeckue
n/n TeM NPOrpaMmbl Bcero

padoThI padoTbl

Pa3zgea 1. Mexanuueckue iBJICHUA

Mexaanuyeckoe IBMKEHUE U
1.1 10 1
CIIOCOOBI €r0 ONMMCAHUI

1.2 Bsaumoneiictsue Ten 20 1
1.3 3aKOHBI COXPaHECHUSI 10
Hroro mo pazgeny 40
Pa3nen 2. Mexanudeckue KoJie0aHUs U BOJHBI
2.1 MexaHnudeckue KojeOaHus
2.2 MexaHu4ecKue BOJHBI. 3BYK 8 1
Hroro mo pazgeny 15

Pa3znes 3. DileKTPOMATrHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI

DNeKTpOMarHuTHOE MOJe U
3.1 P 6 2
ANIEKTPOMAarHUTHBIEC BOJIHBI
Htoro mo paznemy 6
Paznen 4. CBeToBbIE SIBJECHHUS
3aKOHBI pacIpoOCTPaHeHHUS
4.1 PACHPOSIP 6 2
CBeTa
4.2 JIMH3BI ¥ ONITHYECKHUE IPUOOPHI 6 3
Paznoxenue 6enoro ceera B
4.3 3 2
CIIEKTp
Hroro no paszneny 15

Pa3nen 5. KBaHTOBELIE SIBJIEHUS




51 Hcnyckanue u norjioneHue 4 1
CBETa aTOMOM
5.2 CrpoeHue aTOMHOTO spa
5.3 SnepHble peakuu 1
Hroro no pazneny 17
Pa3nea 6. IloBTopuTe/ibHO-0000 a0 M MOYJIb
[ToBTOpenue u o6o0mIEHNE
6.1 coJiep>KaHus Kypca GU3HKH 3a 9 2
7-9 xnacc
Hroro mo pazmeny 9
OBUIEE KOJIMYECTBO YACOB I10 102 3 97
I[MPOTPAMME
MoypoyHoe niaHnpoBaHMe
N KoauvecTBo yacos
Tema ypoka Konrpoabusie | IIpakruueckue
n/n Bcero
padoThI padoThI
1 MexaHHUYECKOe JIBHKECHHE. 1
MarepuanbHasi TOUKa
Cucrema orcuera.
2 OTHOCHUTETHHOCTh MEXaHUYECKOTO 1
JIBYDKCHUS
3 PaBHOMEpHOE MPsAMOJTUHEHHOE 1
JIBYDKCHUE
HepaBHOMepHOE MPAMOTIMHEHHOE
4 nBrokeHue. Cpenssis u 1
MI'HOBEHHas CKOPOCTh
IIpssmMonmHenHOE
5 PaBHOYCKOPEHHOE JIBUJKEHUE. 1
Yckopenue
CkopocTb MPSIMOJIMHEHHOTO
6 PaBHOYCKOPEHHOT'O JABHKEHUS. 1

I'padux ckopoct




JIaboparopHas paboTa
"Onpenenennre yCKOpeHus Tela

! IIPY PaBHOYCKOPEHHOM JBWKECHUU
10 HAKJIOHHOW IIJIOCKOCTH"

8 CBoboanoe nagenue tei. OnbITh
lNanmies
PaBHOMEpHOE NBHXKEHHUE 110

9 okpyxHocTu. Ilepron n gacrora
oOpamienus. JInHeiHas U yriaoBas
CKOPOCTH

10 LlenTpocTpemMuTenbHOE
YCKOpEHUE

11 [Iepssiit 3ak0oH HeroToHa. Bexrop
CHJTBI

12 Bropoii 3akon HeroTona.
PaBHOelicTBYIOIIAS CHITa

13 Tpernii 3akoH HproTOHA.
Cynepno3unus cui

14 Pemenue 3aga4 Ha npuMeHEHUE
3akoHOB HproTOHA

15 Cuna ynpyroctu. 3akoH ['yka

16 Pemenue 3agaq mo teme «Cria
YOPYTOCTH
JlaGopaTtopHnast pabota

17 «OmnpeneneHue KECTKOCTH
MIPYXUHBDY

18 Cuna TpeHus

19 Pemrenue 3agaq mo reme «Cuia
TPEHUSD)
JlaGopaTtopHas pabota

20 "Onpenenenue kodpdunrenTa
TPEHUS CKOJIbKEHUS"
Pemenue 3agau no teMe "3aKOHEBI

21 Herorona. Cuna ynpyrocru. Cuia
TpeHus"
Cuna TsDKeCTH M 3aKOH

22 BCEMHUPHOTO TATOTEHUSI.
YckopeHue cBOOOAHOTO MaieHUs

23 VYpoxk-koHpepenuus "/IBmwxenue

TCJI BOKPYT T'PpaBUTAllUOHHOT'O




uentpa (ConHeuHas cuctema).
lanmaxtuku"

24

Pemtenue 3amau no treme "Cuita
TSOKECTH U 3aKOH BCEMUPHOTO
TATOTEHUS"

25

[IepBas kocMu4eckasi CKOpOCTb.
HesecomocTs u neperpysku

26

PaBHOBECHE MaTepuaIbHO
TOYKH. AOCOJIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKPEIUIEHHOM OCBIO BPAILICHHUSL.
MowmenT cunsl. LleHTp TsKECTH

27

PaBHOBECHE MaTepuaIbHO
TOYKU. AOCOIIOTHO TBEPJIOE TETIO.
PaBHOBecue TBEpIOTO TENA C
3aKpEIUIEHHOM OChIO BPAILICHHUSL.
MowmeHT cunsl. LleHTp TsKecTH

28

Pemenue 3agaq mo reme "MoMeHT
cuisl. LleHTp TsRecTH"

29

[ToaroToBka Kk KOHTPOJIBLHOM
pabote mo Teme "MexaHn4Yeckoe
nBmkenune. Bzanmonencraue tea"

30

KonTtponsHas padoTa o Teme
"MexaHn4ecKoe IBUKECHHUE.
Bsaumoneiictsue Tea"

31

Nmnynec Tena. UMnynbse cusbl.
3aKOH COXpaHEHUS UMITYJIbCa.

Ynpyroe u Heynpyroe
B3aUMOJIEICTBUE

32

Pemenue 3agau no teMe "3akoH
COXpaHEHUs UMITyJibca"

33

Ypok-koHpepenus "PeaktuBHOE
JIB)KEHUE B IPUPOJIE U TEXHUKE"

34

Mexanuueckasi pabota u
MOITHOCTb

35

PaboTa cusbl TSKECTH, CUITBI
YIPYTOCTH U CHJIBI TPEHUS

36

JIaGoparopHas paboTa
«Omnpeznenenue padbOThI CUITbI
TPEHUS MPU PABHOMEPHOM
JIBMDKEHUH TeNa o
TOPU30HTAILHON TTOBEPXHOCTH




37

CBs3b 3HEprUH U pabOTHI.
IToreHnmanpHas dHEprus

38

Kunernueckas sneprus. Teopema
0 KMHETUYECKOU SHEPTUH

39

3aKOH COXpaHEHMs SHEPTUU B
MCXaHUKE

40

JlaboparopHas pabota «/3yueHune
3aKOHA COXPAHEHUS SHEPTHUI»

41

KonebarenbHo€e ABUXKEHUE U €T0
XapaKTepI/ICTI/IKI/I

42

3aTyxaroiue KojieoaHusl.
BoinyxaeHHbie KoeOaHusl.
Pe3onanc

43

MareMaTryecKkuii U NpyKUHHBINA
MAasITHUKH

44

Ypok-uccienoBanue
«3aBUCHUMOCTBH TIeproaa
KOJe0aHMI OT KECTKOCTH
MPY>KUHBI U MACChI TPy3a»

45

[IpeBpatienue sHepruu npu
MEXaHUYECKUX KOJIEOaHUSIX

46

JlaGopaTtopHnas pabota
«OmnpezeneHne 4acToThl U
neproia KoJieOaHui Mpy>KMHHOTO
MasiTHHKA

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH MIEPU0JIa
KoJIeOaHMI TPY3a, TOBEIICHHOTO
K HUTH, OT MaccChl rpy3a»

48

Mexaandeckue BoJIHBI. CBOMCTBA
MeXaHUYECKUX BOJIH.
[IponoabHbIE U TOTIEPEYHBIC
BOJIHBI

49

Ypok-koHpepeHIus
"MexaHu4ecKue BOJIHBI B TBEPIOM
tene. CelicMHuecKre BOJIHbI"

50

3Byk. Pacnipoctpanenue n
OTpa)XCHHE 3BYyKa

51

Ypok-uccnenoBanue
"HabOnroneHue 3aBUCUMOCTH
BBICOTHI 3BYKa OT 4aCTOTHI"




52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AxycTHUECKUI PE30HAHC

53

Ypok-koHpepenus "YapTpazByk
1 MH(Pa3BYK B IPUPOJIE U
TeXHHUKE"

54

[ToaroroBka Kk KOHTPOJIBHON
pabote 1o Teme "3aKOHBI
COXpaHEHUsA. MeXaHU4eCKue
KoJieOaHus U BOJIHBI"

55

KonTponsnas pabora no teme
"3aKOHBI COXPAHEHUSI.
Mexannueckue KoyebaHus 1
BOJIHBI"

56

DNeKTPOMarHuTHOE TOJIE.
SHGKTPOMaFHI/ITHI)Ie BOJIHBI

57

CBoOMCTBA DIIEKTPOMAarHUTHBIX
BOJIH

58

VYpok-konpepennus "lkana
3J'IGKTpOMal"HI/ITHI)IX BOJIH.
Hcnons3oBanne
ANIEKTPOMATrHUTHBIX BOJIH TSI
COTOBOM CBsI3U"

59

Ypok-uccnenoanue "N3yuenne
CBOMCTB 3JIEKTPOMarHUTHBIX BOJIH
C TIOMOIIIbIO MOOHIIBHOTO
tenedona"

60

Pemenne 3a1a4d Ha onpenecHuE
YacCTOTBHI U JUTHHEI
ANIEKTPOMArHUTHON BOJTHBI

61

DJIeKTpOMarHuTHasi Ipupoaa
ceeta. CkopocTh cBeTa. BosiHOBBIE
CBOICTBA CBETA

62

HcTounuku cBerta.
[Ipsimonuuelinoe
pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIyHsl

63

3aKOH OTpakKeHUs CBETa. 3epKaia.
Pemienne 3aga4 Ha mpUMEHeHUE
3aKOHA OTPAXKEHUS CBETA

64

HpeHOMHCHI/Ie cBeTa. 3aKoH
MpEIOMIICHUSA CBCTA




65

[TonHOE BHYTpEeHHEE OTPAKEHUE
cBeTa. Mcrons30Banue MOJTHOTO
BHYTPEHHETO OTPaXXECHUS B
ONTHYECKUX CBETOBOIAX

66

JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH
yrJa MpeJIOMIICHHSI CBETOBOTO
Jy4da OT yIJia MaJCHHs Ha TPAHUIIE
"Bo3ayx-cTeKino""

67

VYpok-koHpepeHus

"M croib30BaHuE ITOJTHOTO
BHYTPEHHETO OTPAXKECHUA:
CBC€TOBO/JbI, OIITUKOBOJOKOHHAaA
CBA3L"

68

JInn3er. OnTudeckas cuiia JUH3bI

69

[TocTpoenue n3obpaxkeHuit B
JMH3aX

70

JlaGopaTtopHnast pabota
"Onpenenenre GOKyCHOTO
PacCTOSIHHS U ONITHYECKOM CHITBI
cobuparotei TMH3bI"

71

Ypoxk-koupepennus "OnTuueckue
JIMH30BBIC TPUOOPHI"

72

I'nas xak ontuyeckas cucTema.
3peHue

73

Ypoxk-koudepennus "JledexTor
3penus. Kak coxpanutsb 3peHue"

74

Pa3noxxenue Genoro cBeta B
criektp. OnbiTel HptoTOHA.
CnoxeHue CieKTpalbHbIX I[BETOB.
Jucnepcus cBeta

75

Jlaboparopnas pabota "OnbIThI IO
pa3IoKEHUIO OEJIOr0 CBEeTa B
CIIEKTP ¥ BOCHPHUSTHIO IIBETA
MIPEIMETOB IPU UX HAOIIOACHUN
yepe3 1IBETOBbIEe (PUIIBLTPHI"

76

Ypok-npaktukyMm "BosHOBEIE
CBOICTBA CBeTa: AUCIEpPCHs,
uHTepepeHys u audpaxaus”

77

OmnsiTel Pesepdopaa u
MJIaHeTapHas MOJIENb aToMa




78

ITocrynater bopa. Monens aroma
bopa

79

Hcnyckanue u MorJIOMEeHUE CBETa
atoMmoM. KBauTtel. JInnenuartrie
CIIEKTPBI

80

Ypok-npaktukym "Habmonenue
CIEKTPOB UCITyCKaHUs"

81

PagnoaxTuBHOCTE U €€ BUIIBI

82

CrpoeHue aTOMHOTO si1pa.
Hyxnonnas moxnens

83

PannoaktuBHBIE peBpaIeHUI.
N30To1ms!

84

Pemrenue 3amad mo reme:
"PanuoakTuBHBIE peBpalieHus"

85

[Tepuon nonypacnana

86

Ypok-koHpepeHIus
"PannoakTuBHBIE U3Ty4EHUS B
MIpUPOJIE, MEAUIIMHE, TEXHUKE"

87

SnepHbie peakunu. 3aKOHbI
COXpaHEHUs 3apsII0BOTO U
MAacCOBOT'O YHCE

88

DHeprus CBA3M aTOMHBIX sJIEP.
CBs3b MaccChl U YHEPTUU

89

Pemrenue 3agau mo reme
"SAnepusie peakuun"

90

Peakuuu cuHTe3a u aenaeHus siaep.
Uctounuku suepruu CoJiHIA U
3BE3]

91

Ypok-konpepenuus "Anepuas
sHepreTHKa. JlelcTBus
PaMOaKTUBHBIX U3ITyYEHHUI Ha
JKUBBIE OpraHu3Mbl"

92

[ToaroToBka K KOHTPOJIBHOU
pabote 1o Teme
"DIEeKTpPOMAarHUTHOE MOJIE.
DNEeKTPOMarHUTHbIE BOJIHBI.
KBanToBbIe siBneHusA"

93

KonTponsHas paborta o Teme
"DIEeKTpPOMAarHUTHOE MOJIE.
DNEeKTPOMarHUTHBIE BOJIHBI.
KsanToBrbie sBiaeHus"




94

[ToBTOpenue, oboOIIeHNE.
JlabopatopHbie pabOTHI IO KypCy
"B3aumoneiictBue ten"

95

[ToBTOpenue, oboOIIeHNE.
Pemrenne pacyeTHsIX U
Ka4eCTBEHHBIX 3a/1a4 10 TeMe
"TermoBbIe mpo1ecchl”

96

[ToBTOpenue, oboOIICHNE.
Pemrenne pacyeTHsIX U
Ka4eCTBEHHBIX 3a/1a4 10 TEMe
"KIIJI TeruioBbIx nBurarenei"

97

[ToBTOpEnue, 060061IEeHNE.
Pemrenne pacyeTHbIX U
KaueCTBEHHBIX 33/1a4 110 TeMe
"KII a3nexTpoycTaHOBOK"

98

[ToBTOpEeHue, 0600IIEHNE.
JlabopaTopHbie pabOTHI 1O KypCy
"CBEeTOBLIE SIBJIEHUS"

99

[ToBTOpenue, o606menue. Pabora
C TeKCTaMH I10 TeMe ""3aKOHBI
COXpaHEHUA B MeXaHUKe"

100

[ToBTOpenue, o606menue. Pabora
¢ Tekctamu 110 Teme "Koebauus
Y BOJIHBI"

101

[ToBTOpenue, o6o6menue. Pabora
¢ TekctamMu 1o teme "CBeTOBBIE
SIBJIEHUS"

102

[ToBTOpenue, o6o6menue. Pabora
¢ TekcTamH 1o Teme "KBaHTOBas u
snepHas puzuka"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102
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