[Tpunoxenue Ne _21 x OOIT OOO
MAOY CLI Ne 2 p.ni. Tym60THHO
ITpukaz Ne 116 ot 31.08.2021

PaGouyas nporpamma y4e0HOr0 nmpeaMmera
«ODU3UKA»

7 - 9 KJIacchbl



Pabouas mporpamma mo ¢usuke pa3zpaboTaHa Ha OCHOBE AaBTOPCKOM MPOrpamMMbl
«Iporpamma mo ¢usuke mig 7-9 KimaccoB myisg oOmieoOpa3oBaTeIbHBIX OpraHm3anuii»y A.B.
[eppimkuna, E.M. I'yrauka «®usuka» 7-9 kinaccsl M.: lpoda; 2021rox

I[lnannpyemble pe3ybTaThl H3yYeHHs Y4eOHOro npeamera «Pusnka»

JIN4YHOCTHBIE Pe3yJIbTATHI:

* popmMupoBaHUE MO3HABATENILHBIX MHTEPECOB HA OCHOBE PA3BUTHUSI MHTEIUIEKTYalbHBIX
Y TBOPYECKHUX CIIOCOOHOCTEH yJaIuxcs;

* popmupoBanue yOSKIEHHOCTH B BO3MOXKHOCTHU MTO3HAHUS TIPUPOIBI, B HEOOXOAMMOCTH
Pa3yMHOIO HCIOJIb30BAHUSA JOCTHKEHUM HAYKW W TEXHOJOTHWA IS JAJbHEWIIETrO Pa3BUTHS
YeJI0BEYECKOro 00IecTBa, yBaXKEHHUE K TBOpPLAM HAyKH M TEXHUKH, OTHOUICHHE K (PU3UKE Kak
AJIEMEHTY 00I11€UEeI0BEUYECKOM KYJIbTYPHI;

* popMupoBaHUE CAMOCTOSITEILHOCTA B IPHOOPETEHUHN HOBBIX 3HAHWUN M MPAKTHUYECKUX
YMEHUH;

* TOTOBHOCTb K BBIOOPY JKM3HEHHOTO IYTH B COOTBETCTBUU C COOCTBEHHBIMU
MHTEpPECaMU U BO3MOYKHOCTSIMU;

* MOTHBaIUsi 00pa30BaTENbHON JEATENBHOCTH IIKOJbHUKOB Ha OCHOBE JIMYHOCTHO-
OPUEHTHPOBAHHOTO MOAXO0/A;

* opMupoBaHUE IEHHOCTHBIX OTHOIICHHUN APYT K JAPYTY, YIUTEII0, aBTOPAM OTKPBITHI
1 U300pEeTeHH, pe3ynbTaTaM 00yUYEeHUsI.

MeTanpeamMeTHblie pe3yabTaThbl:

Pezynamusnvie:

* OBJIQJICHUE HABBIKAMHU CAMOCTOATEILHOIO IPHUOOPETEHHUSI HOBBIX 3HAHUM, OpraHU3aIllun
y4eOHOM NIeATeNbHOCTH, TOCTAHOBKU II€JICH, MIIAHUPOBAHUS, CAMOKOHTPOJISI U OIIEHKHU PE3YJib-
TaTOB CBOEH AESATEIbHOCTH, YMEHUSIMHU MPEABUIETh BOBMOKHBIE pE3YyJIbTaThl CBOUX JEHCTBUN;

* MOHMMAaHHE Pa3IMYUN MEX]Ty UCXOIHBIMH (PAKTaMH U TUIIOTE3aMH JIJIs UX 00BICHEHUS,
TEOPETUICCKIUMH MOJICIISIMHA M PeaTbHBIMU O0BEKTaMH, OBJIAJICHIE YHUBEPCATLHBIME YICOHBIMU
JNEHCTBUSIMHU Ha IIpUMeEpax THIOTe3 Ml OObSICHEHUS U3BECTHBIX (DaKTOB M HKCIEPUMEHTaIbLHOU
MPOBEPKH BBIJIBUTAEMBIX THUIOTE3, pPa3pabOTKHU TEOPETUUYECKUX MOJIEICH MPOIECCOB WU
SIBJICHUIA;

Iloznasamenvhuie:

* popMupoBaHue yMEHUW  BOCIPUHUMATH, TepepadaThiBaTh W  MPEABSIBIATH
uH(pOpMallMI0O B CJIOBECHOM, o0Opa3HOH, cumBoanyecko (opmax, aHaIU3UpOBaATh U
nepepabaTbiBaTh MOJYYEHHYI0 WH(OPMAILMI0O B COOTBETCTBUHU C IOCTABIEHHBIMH 3aJauyaMu,
BBIZICJIATH OCHOBHOE COJIEp’KaHHE TMPOYMTAHHOTO TEKCTa, HAXOJUTh B HEM OTBEThl Ha
MIOCTaBJIEHHBIE BOIIPOCHI U U3JIaraTh €ro;

* IPUOOPETEHHE OIbITa CAMOCTOSITENILHOTO TIOMCKA, aHanMu3a U 0TOoOpa MHPOpPMAIUU C
WCIIOJIb30BAHUEM DPA3UYHBIX HMCTOYHUKOB U HOBBIX HWH(OPMAIIMOHHBIX TEXHOJOTHH st
pelIeHUs TO3HABATENbHBIX 33/a4;

Kommynurxamuenvie:

* pa3BUTHE MOHOJIOTUYECKON M TNAJOTUYECKON PEeUr, YMEHUS BBIPAXKaTh CBOM MBICITH U
CIOCOOHOCTH BBICIYIIMBATh COOECETHUKA, TOHUMATh €r0 TOUKY 3pEHHUs, PU3HABATH MPABO JIPY-
roro 4ejoBeKa Ha NHOE MHEHUE;

* OCBOGHHE TMPUEMOB JEHUCTBUM B  HECTAaHAAPTHBIX CHUTYyallUdX, OBJIAJICHHUE
IBPUCTUYECKUMHU METOJAMH PEIICHUs TPOOIeM;

* hopmupoBaHue yMeHUI pabOTaTh B TPYMIE C BBHITOJIHEHUEM PA3IUYHBIX COIUATBHBIX
pOJIEH, IPEICTABIISITh M OTCTAWBATh CBOM B3TJISIIBI M YOCXKICHUS, BECTH JUCKYCCHIO.

IIpeameTHbIE pe3ybTaThI:

7 kaacce

®du3uka u ee poJib B NO3HAHUM OKPYKAIOIIEro MUpa

Obyuarowuiicss Hay4umcs:

. MPOBOANTH HAONIOIeHUST GUBUUECKUX SIBICHUN;



J U3MEPATh  (U3MUECKUE BEIMYUHBI: PACCTOSIHME, IPOMEXYTOK BpPEMEHH,
TEMIIEpaTypy;
J OTIPENIeNIATh LIEHY JICJIEHUS IIKaJIbl MPUOOpPa C YI€TOM MOTPEUIHOCTH U3MEPEHUS;
J NOHMMATh POJIb YYEHBIX HaIled CTPaHbl B PAa3BUTUU COBPEMEHHOW (H3UKU U
BJIMSIHUY HA TEXHUYECKUI U COLIMAIbHBIN ITpOrpecc.
Obyuarowuiics noay4um 603MONCHOCIb HAYUUMbCA:
® OOBACHATH, ONHCHIBATH (PU3MUECKUE SBICHUS, OTINYATh (U3UYECKHE SIBICHHUS OT
XUMUYECKUX;
e TpoBOAUTH HaOMIOAEHMS (U3MUECKUX SIBICHUHM, aHAIM3UPOBaTh M KiIacCU(UIUPOBATH
UX;
® pa3nIMyaTh METOJbI U3YUCHHS (DU3HKH;
® BBIJACIATH OCHOBHBIC OTambl pPa3BUTHA (U3NYECKON HAayKM W Ha3blBaTh MMEHa
BBIJIAIOLIUXCS YUEHBIX;
® OmpeensaTh MeCTO (PU3NKU KaK HAyKu
IlepBoHayajibHBIE CBe/IeHUsI O CTPOCHUH BelllecTBa
Obyuarowuiicss Hay4umcsi:
® TOHUMATh U OOBACHATH QU3NUECKUe sBIeHUs: U y3usi, OombIIas CXKUMAaeMOCTh ra30B,
MaJasi CAXUMAEMOCTh KHUIKOCTEN U TBEP/BIX TEJ;
® BJIAJIETh AKCIEPUMEHTAIbHBIMU METOAAMH HCCIIEIOBAHUS IPHU OINPEACICHUH pPa3MEPOB
MaJbIX TE,
® [IOHMMAaTh NPUYMUHBI OPOYHOBCKOI'O JBMIKEHHUS, CMAuMBaHUS W HECMA4YMBAHUS Tell;
pa3auuMsl B MOJIEKYJISIPHOM CTPOEHHUM TBEPABIX TEJ, KUAKOCTEN U T'a30B;
e yMeTh nonb3oBatbess CU U mepeBOAWTh €IMHHIIBI U3MEPEeHHUS (PU3NYECKUX BEJIMYHUH B
KpAaTHBIE U J10JIbHbIE €IUHULIBL;
e yMEThb WUCIIOJIb30BAaTh IOJYYEHHbIE 3HAHUS B IMOBCEAHEBHOM >XU3HM (OBIT, SKOJIOIHS,
OXpaHa OKpYXaroIle cpebl).
Obyuarowuiics nOLYYUM 803MOACHOCb HAYYUMbCA!
® OOBSCHATH OMBITHI MOATBEPKAAIONINE MOJIEKYISIPHOE CTPOCHHUE BELIECTBA, OPOYHOBCKOE
JBUKEHUE;
® CpaBHMBAaTh pa3Mepbl MOJIEKYJ Pa3HbIX BEIIECTB: BOJbI, BO3/1yXa;
e OOBSACHATH: OCHOBHBIE CBOWMCTBAa MOJIEKYJ, (PU3WYECKHE SIBJICHHUSI HAa OCHOBE 3HAHUHU O
CTPOEHHUH BEIllEeCTBa
e O00bACHATH sBIeHHE JUGQPY3UHM U 3aBHUCUMOCTh CKOPOCTH €€ TNPOTEKaHUs OT
TEeMIIepaTyphl TEIa;
® [IPUBOJUTH NMpUMEPHI 1D Py31n B OKpYXKarOIIEM MUPE;
® [POBOAUTH U OOBSICHITH OMNBITHI MO OOHAPYXEHUIO CHUJI B3aWMHOTO MPUTSHKEHUS U
OTTAJIKUBAHUS MOJIEKYT;
e HaOmOJaTh M HCCIENOBaTh SIBICHWE CMAuMBAaHUS W HECMAuuMBaHMs Tel, OOBACHATH
JIaHHBIC SIBJICHUSI HA OCHOBE 3HAHWW O B3aUMOJICHCTBUU MOJIEKYJT;
® [IPOBOAMTH FKCIEPUMEHT 10 OOHAPYKEHHIO ASUCTBHS CHII MOJICKYJISIPHOTO MPUTSHKEHUS,
JienaTh BBIBOJIbI
B3aumopaeiictBus TeJ
Obyuarowuiics Hayuumcs:
® IOHUMATh U OOBSICHATH (PU3NUECKHE SIBICHUS: MEXaHUUYECKOE JIBUKEHUE, PABHOMEPHOE
Y HEpaBHOMEPHOE JIBU)KEHUE, UHEPIHS, BCEMUPHOE TATOTEHUE;
® yMETb U3MEPATH CKOPOCTh, Maccy, CHIly, BEC, CHILy TPEHUsI CKOJIbKXEHHUS, CHILy TPEHUS
KaueHus, 00beM, TUIOTHOCTh TeJa, PAaBHOACHCTBYIOIYIO IBYX CHJI, EHCTBYIOIINUX HA TEJIO U Ha-
MIPABJIEHHBIX B OJIHY U B IPOTUBOMNOJIOKHBIE CTOPOHBI;
® BJIQJIETh SKCIEPUMEHTAIBHBIMU METOIAMH HCCIIEIOBAHUS 3aBUCUMOCTH: MPOIJIEHHOTO
NyTH OT BPEMEHH, YIJIMHEHUS MPYKUHbI OT MPUIOKEHHOW CUIIbI, CHJIBI TSKECTH Tela OT €ro
MAacChl, CUJIbI TPEHHUS CKOJIbKEHUS OT IJIOLIAJAN CONMPUKOCHOBEHMS TEJ U CUJIbI, MPUKUMAIOIIEn



TEJIO0 K TOBEPXHOCTHU (HOPMAIBHOTO JAABJICHUS);

® [IOHUMAaTh CMBICII OCHOBHBIX (DM3MYECKMX 3aKOHOB: 3aKOH BCEMHPHOTO TATOTEHHUS,
3aKoH ['yka;

® BJIaJIeTh CHOCO0AMM BBIIIOJHEHHUS PAcueTOB IPU HAXOXKJICHUM: CKOPOCTH (CpenHei
CKOpPOCTH), ITyTH, BPEMEHH, CUJIbI TSXKECTH, Beca Tela, INIOTHOCTU Tela, 00beMa, Macchl, CUJIbI
YIIPYTOCTH, PABHOJAECHCTBYIOLIEH ABYX CHUJI, HAIIPABICHHBIX 110 OJHOU IIPSMOI;

® yMETh HaXOJAUTh CBA3b MEXJY (PU3MUECKUMH BEIMYMHAMU: CHJION TSDKECTH U Maccoi
TeJla, CKOPOCTH CO BPEMEHEM M IyTeM, IUIOTHOCTH Tejla ¢ €ro Maccoidl W oObeMoM, CHUIION
TS’KECTU U BECOM TEIIA;

® yMETh NEPEeBOIUTH (pU3HUECKHE BETUUUHBI U3 HecucTeMHbIX B CH 1 Hao06opoT;

Obyyarowuiics nOLyYUm 603MOACHOCIb HAYYUMbCA.!

J OIPEAEIATh TPAEKTOPHIO IBUYKEHUS TENA;

J pa3ianyaTh paBHOMEPHOE U HEPAaBHOMEPHOE JIBUKECHMUE;

o OIPEAEIATD TEJNO, OTHOCUTEIBHO KOTOPOTO MIPOUCXOIUT IBUIKEHUE

J paccuuThIBATh CKOPOCTh Tejla IIPU PAaBHOMEPHOM JBW)XKCHHH M CPEIHIOK
CKOPOCTb IIPY HEPABHOMEPHOM JIBH)KCHUU;

J rpaduvecku n300pakaTh CKOPOCTh, OMUCHIBATH PABHOMEPHOE JIBI)KECHUE,

J NPUMEHSTH 3HaHUS U3 Kypca reorpaduu, MaTeMaTHKH

o HaXOJUTh CBSI3b MEX]ly B3aUMOJICHCTBUEM TEJl U CKOPOCTHIO UX JBH)KEHUS;

J IPUBOJIUTH MPUMEPHI IPOSBICHUS SIBIICHUS HHEPLIUU B OBITY;

o IIPOBOAMTH HCCIIEOBATENbCKUM ISKCIIEPUMEHT 10 U3YUYEHMIO SIBJICHMSI WHEPLIMH;

AHAIM3UPOBATH €T0 U JeNIaTh BBIBOIBI
JlaBjieHHe TBEpPABIX TeJ, *KHAKOCTeil U ra3oB
Obyuarowuiics nayuumcs:

® TIOHMMAaTh U OOBICHATh (PHU3WYECKHE SBICHUSA: aTMoc(epHOE IaBJIICHHE, JaBIICHUE
XKHUJIKOCTEH, Ta30B M TBEPABIX TEN, IUIABAHUE TEJ, BO3AYXOIUIABAHUE, PACIIOIIOKEHUE YPOBHS
KUJKOCTU B COOOIIAIONINXCA COCYaX, CYIIEeCTBOBAHUE BO3YLTHONW 000IOUKH 3eMIIIO; CIIOCOOBI
YMCHBIIICHUS U YBEITUUCHHUSI IABJICHIS;

® yMETh U3MEPSATH: aTMOC(epHOe JaBIEHUE, AABICHUE KUAKOCTU HA THO U CTEHKHU COCY/a,
cuty Apxumena;

® BIAJIETh IKCIIEPUMEHTAITBHBIMA METOJIAMH HUCCIICJIOBAHMUS 3aBUCUMOCTH: CHIIBI ApXHUMeaa
0T 00beMa BBHITECHEHHOH TEIIOM BOJIbI, YCIIOBHH TUIABAHHS TeJla B )KUIAKOCTH OT JCHCTBHS CHIIBI
TSOKECTH U CHIIBI ApXUMENa;

® [IOHUMATh CMBICIT OCHOBHBIX (PM3UYCCKUX 3aKOHOB U YMEHUE MTPUMEHSTh UX Ha MPAKTHUKE:
3akoH [lackans, 3akoH Apxumena;

e [OHUMAaTh NPUHLMUIBI JEHCTBUSA OapoMeTpa-aHepouJa, MaHOMETpa, MOPIIHEBOTO
KHUJIKOCTHOTO Hacoca, TMIPaBIMYECKOro mpecca U crnocoOoB obecrieueHHst 6€30MacHOCTH MpH
WX HUCIOJIb30BAHUY;

e BJaJieHWE CMOCOOAMU BBITIONHEHUS PACUYETOB JUIS HAXOXKICHUS: JABIICHUs, JAaBIICHUS
JKUJKOCTH Ha JIHO U CTEHKH COCY/a, CHIIBI ApXUMeaa B COOTBETCTBUU C TTOCTABJICHHOM 3a/1adeit
Ha OCHOBAaHWH HCIOJIH30BAHUS 3aKOHOB (PH3HUKH;

® yYMEHHE HCIIOJIb30BaTh MOJyYeHHbIC 3HAHUS B TMOBCETHEBHOW >KM3HU (IKONOTHS, OBIT,
OXpaHa OKpYKarouien

Ob6yyarowuiics NOIYYUM 03MONCHOCTL HAYUUMBCA

® TIPHUBOJUTH NMPUMEPHI, MOKA3BIBAIOIINE 3aBUCUMOCTh JICHCTBYIOIICH CHIIBI OT ILIOMIAIH
OTIOPHI;

® BBHIUMCIITH JIABJICHHE 110 H3BECTHBIM Macce U 00beMy;

® TIPOBOJUTH MCCIEIOBATEIHCKUI YKCIIEPUMEHT IO OMPEIEICHUIO 3aBUCUMOCTH JIaBIICHUS
OT JIEHCTBYIOIIEH CHUIIBI U JIENaTh

® OTJIMYATH T'a3bl IO UX CBOMCTBAM OT TBEPBIX TEJ H KUIKOCTEH;

e OOBSCHATH IaBJICHUE ra3a Ha CTEHKH COCYy/Ia Ha OCHOBE TEOPUHU CTPOSHUS BEIIECTBA;



® AQHAIM3UPOBATh PE3YJAbTaThl SKCIEPUMEHTA I10 H3Y4YEHMIO [JaBJIECHMs Tas3a, JAejarb
BBIBO/IBI;

® MPUMEHATH 3HAHMS K PELICHUIO (PU3NYECKHX 3a/1a4

e OOBACHATH NPHUUMHY TNepefadd MaBICHUS JKUAKOCTBIO WM Ta30M BO BCE CTOPOHBI
OJINHAKOBO;

® AHAIM3MPOBATH OIBIT IO NEpeAaye JaBICHUS )KUIKOCTBIO U OOBACHATb €r0 Pe3yJIbTaThl

® BBIYUCIATH ATMOC(HEPHOE AABJICHUE;

e 00BACHATH U3MEPEHHE aTMOC(EPHOro AaBIeHU ¢ ToMoLIbI0 TpyOoku Toppuueiny;

e HaOJIIOJaTh OMBITHI 10 U3MEPEHHIO AaTMOC(EPHOT0 IABJICHUS U JIEJIaTh BHIBObI

Pabora u MmomHOCTB. DHeprus

Obyuarowuiicss Hayyumcs:

® T[OHUMATh M OOBSACHATH (PU3NYECKHE SBICHUS: PaBHOBECHE TEJ, MPEBpAIEHUE OJHOTO
BHJIa MEXAHUYECKOU YHEPTUU B APYIOM;

®  yMETb U3MEPSATh: MEXAaHUYECKYIO Pa0OTy, MOIHOCTb, IJIe40 CHJIbl, MOMEHT cuiibl, KII1/I,
NOTEHLUAIbHYIO U KHHETUYECKYIO SHEPIHUIO;

e BJaJETh OKCIEPUMEHTAIbHBIMU  METOJAMU  MCCIEJAOBAHMS IPU  ONPEICICHUU
COOTHOLLIEHUS CUJI U ILJIeY, JJI1 paBHOBECHSI phluara;

®  [IOHMMAaTh CMBICI OCHOBHOT'O (DU3MYECKOI0 3aKOHA: 3aKOH COXPAHEHHUs SHEPTUH;

® [IOHMMaTh NPHUHLUIBI ACUCTBUS pblyara, 0JIOKa, HAKJIOHHOM IUIOCKOCTH M CHOCOOOB
oOecrieyeHns 6€30MaCHOCTH MIPHU UX UCIOIb30BAHUM;

® BIAJETh CIIOCOOAMH BBIIIOJIHEHUSI PACUETOB JUISl HAXOXKICHUS: MEXaHUYECKON padoThl,
MOIIHOCTH, YCJIOBUSI paBHOBECHs CWJI Ha pbryare, MomeHTa cuibl, KII/I, kuHetnueckoi u mno-
TEHIIMAJIBHON YHEPTHUH;

® yMeThb HCIOJb30BaTh IMOJIyY€HHbIC 3HAHMS B IIOBCEAHEBHOM JKU3HU (SKOJIOTHUS, OBIT,
OXpaHa OKpYXaroIle cpeibl).

Obyuaiowuiicst NOIYYUM 03MONCHOCIL HAYUUMBCA:

® BBIYUCIATH MEXaHUYECKYIO paboTy;

® ONIpeNeNsATh YCIOBHs, HEOOXOAUMBIE JJIs1 COBEPLICHUS MEXaHUYECKOM padoThI;

®  BBIUUCIATH MOLIHOCTbH 110 U3BECTHOW paboTe;

® [IPUBOJWTH NPUMEPHl EIWHUI] MOIIHOCTH pPAa3IMYHBIX NPUOOPOB M TEXHUUECKUX
YCTPOMCTB;

®  AHATU3HUPOBATh MOIIHOCTH Pa3INYHbIX TPUOOPOB

8 kirace
TemoBble siBJICHUS.
Obyuarowuiicss Hay4umcs:
®[IOHMMATh U  OOBACHATH  (U3MYECKHE  SBJICHHUSA:  KOHBEKIMSA,  M3JIyuyeHHE,
TEIUIONPOBOAHOCTh, U3MEHEHHE BHYTPEHHEH DHEPIUU Tella B pe3ysbTare TEIUIONepeaaun WiIn
paboThl BHEIIHUX CHJI, UcHapeHue (KOHAEHcalus) U IulaBiieHuEe (OTBEp/AEBAHME) BELIECTBa,
OXJIAXKJIEHUE JKUJKOCTH IIPU UCIIAPEHUH, KUIIEHUE, BBINIAJICHUE POCHI;
® I3MEPATh: TeMIIepaTypy, KOJHWYECTBO TEIJIOTHI, YJIEIbHYIO TEIUIOEMKOCTh BEIIECTBa,
YIEIbHYIO TEIJIOTY IJIABJIEHUS BEIIECTBA, BIAXKHOCTh BO3yXa;
® BJIaJIETh YKCIIEPUMEHTAIbHBIMA METOJAMH HCCIIEI0BAHUSA: 3aBUCUMOCTH OTHOCUTEIIBHOM
BJIQXKHOCTH BO3JlyXa OT JaBJEHMS BOJSHOIO Iapa, COAEp)KALErocs B BO3AyXe IpPHU JaHHOU
TEMIEPAType; AABJICHUS HACBIIIEHHOIO BOJASHOIO Mapa; ONpeAesieHus yIeIbHONU TeII0eMKOCTH
BELIECTBA;
®[IOHUMATh MPUHIUMBl JEHCTBUS KOHJEHCAIIMOHHOTO U BOJIOCHOTO THUTPOMETPOB,
NICUXPOMETpa, JIBUTATENsI BHYTPEHHETO CrOpaHusi, MapoBOi TypOMHBI M CIIOCOOOB oOecreueHus
0€30I1aCHOCTH MIPU UX UCIOIb30BAHUHY;
® IOHUMaHHE CMbIC/Ia 3aKOHA COXPAHEHUs U MpPEBpaAlICHHs] SHEPTUHM B MEXAHUYECKUX U
TEIUIOBBIX MPOLIECcCaX U YMEHUE IPUMEHSTh €ro Ha MPAKTHKE;



® OBJIZICET CIIOCOOAMH BBITIOJIHEHUS PACUETOB Il HAXOXKICHUSA: YCIbHOM TETIOEMKOCTH,
KOJIMYECTBA TEIUIOTHI, HEOOXOAMMOTIO Il HarpEeBaHUs Tela WM BBIIEISIEMOr0 UM IPU OXJIaX-
JICHUU, YJENbHOW TEIUIOTHl CTOpaHMs TOIUIMBA, YAEIHHOW TEIJIOTHI IUIABJICHUS, BIAXXHOCTH
BO3/yXa, YACIbHOM TeII0ThI apoodpa3zoBanus 1 konaeHcauu, KI1J{ TeroBoro neurarens;

® ICTIOJIH30BATh IOJIyYE€HHBIC 3HAHUS B IMOBCEJHEBHOM JXU3HHU (PKOJOTHs, OBIT, OXpaHa
OKPY>KaIOIIEeH CpeIbl).

Obyuarowuiics noay4um 03MONCHOCb HAYUUMbCA!

® ICTIOJIH30BATh 3HAHMS O TEIUIOBBIX SBJICHHSX B IOBCEIHEBHOW >KU3HU JJISI 00ECIICUeHUS
0€3011acCHOCTH TpU 00paIIeHUH ¢ MPUOOPAMHU U TEXHUYECKUMHU YCTPOUCTBAMHU, JJIsl COXPAHEHHS
3JI0POBBSL U COOJIIOJIEHUSI HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPYXArloIlel cpene; MPUBOIUTh
MPUMEPBI YKOJOTHYECKUX TOCIEeACTBUN paboThl aBurarteneid BHyTpeHHero cropanus (IBC),
TEIUIOBBIX U THJIPO3IEKTPOCTAHIINN;

® [IPUBOAMTH MPUMEPHI MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NUECKUX 3HAHHHA O TETJIOBBIX
SIBJICHUSX;

e pa3nuyaTh TPaHMUIBl MPUMEHUMOCTH (DU3MUECKUX 3aKOHOB, IOHMMATh BCEOOIIMIA
xapakTtep (yHIaMEHTAIbHBIX (PU3UUYECKHX 3aKOHOB (3aKOH COXPAHEHUS SHEPrUU B TEIUIOBBIX
nporeccax) ¥ OrpaHMYCHHOCTD UCTIOIb30BaHUS YAaCTHBIX 3aKOHOB;

enpuémMaM TmoucKa U (OPMYIUPOBKH JOKA3aTE€IbCTB BBIIBUHYTBHIX THUIIOTE€3 H
TEOPETUYECKHUX BBIBOJIOB HA OCHOBE SMIIUPHUECKU YCTAHOBICHHBIX (DAKTOB;

® HAXOJWUTh AJCKBAaTHYIO TMPEIIOKECHHOW 3amade (U3HYECKYI0 MOJETb, pa3peliaTh
npoOiieMy Ha OCHOBE HUMEIONIMXCA 3HAHUNW O TEIUIOBBIX SBIIEHUSX C HCIIOJIB30BAHUEM
MaTeMaTHYECKOTO ammapara W OICHWBATh PEATbHOCTH IOJYYEHHOTO 3Ha4eHUs (pu3myeckon
BEJIMYUHBI

JJIeKTpUYecKHe siBJIeHUs
Obyuarowuiica nayuumcs:

®IOHUMATh M OOBICHATH (PU3WYECKUE SBJICHHS: DIEKTPU3alUs TeJ, HarpeBaHue
MIPOBOTHUKOB JICKTPUIECKUM TOKOM, SJIEKTPHUECKUI TOK B METAIIAaX, DJICKTPUUECKHE SIBIICHHS
C TIO3UIIMU CTPOEHUS aTOMA, IEHCTBUS DJIEKTPUIECKOTO TOKA;

® U3MEPSITH: CHIIy DJEKTPUYECKOTO TOKA, DIIEKTPUUYECKOE HANPSIKCHUE, DIIEKTPUYSCKUN
3apsiL, YNEKTPUIECKOE CONIPOTHBIICHHE;

® BJIaJIETh KCIEPUMEHTAIbHBIMU METOAAMU HMCCIEOBAHUS 3aBUCUMOCTH: CHJIbI TOKA Ha
y4acTKe LIeMU OT 3JIEKTPUUYECKOT0 HANpPsDKEHUS, SJIEKTPUYECKOTO CONMPOTHBIIECHHS MPOBOIHHUKA
OT €r0 JUTMHBI, TUTOIIAH TIOTIEPEYHOT0 CEYSHHS U MaTepHara;

®[IOHMMAaTh CMBICI OCHOBHBIX (DU3MYECKHUX 3aKOHOB M YMEHHE IPUMEHSTh HUX Ha
NPaKTHUKE: 3aKOH COXPAHEHUS 3JIEKTPUYECKOro 3apsia, 3akoH OMa [ ydacTKa ILIeIu, 3aKOH
Hxoyns—IJleHna;

®[IOHMMATh MPUHLUN JEHCTBUS 3JEKTPOCKOMNA, HIEKTPOMETpa, TIaJbBaHHUYECKOTO
JJIEMEHTa, AaKKyMyJsiTopa, (oHapuka, peocraTa, KOHJIEHCATOpa, JaMIbl HAaKaJUBaHWUS U
croco6oB obecreyeHust 0e30MaCHOCTU IIPU UX UCIIOJIb30BaHUH;

® BJIAJIETh CIIOCOOAMHU BBITIOJHEHUS PACUETOB JUIsl HAXOXKIACHHUS: CUJIBI TOKA, HAIIPSDKEHMS,
CONPOTHBIIEHUS TMpHU MapajljelbHOM M TOCJIEIOBAaTEIbHOM COEAMHEHUH MPOBOJHHUKOB,
YIIENBHOTO COMPOTUBJICHUS TPOBOJHHMKA, pPaOOTBI M MOIIHOCTH JJIEKTPUYECKOTO TOKa,
KOJINYECTBA TEIUIOTHI, BBIIEISIEMOr0 MPOBOJHUKOM C TOKOM, €MKOCTH KOHJEHCaTopa, paboThl
AIIEKTPHUYECKOTO TIOJISI KOHACHCATOPA, YHEPTUU KOHJICHCATOPA,

® [ICTIOJIH30BATh IOJIyYCHHbIE 3HAHHUS B MOBCEIHEBHOW JKM3HU (PKOJOTHs, OBIT, OXpaHa
OKpY’Karollel cpeJibl, TeXHHKa 0€30M1acHOCTH).

Obuarowuiica NOIYUUM BO3MOHCHOCb HAYYUNLCA:

® ICTIOJIH30BaTh 3HAHUS 00 OJIIEKTPHUYECKUX SIBJICHUSAX B ITOBCETHEBHOM JKHU3HU IS
oOecrnieueHns 6€30MacHOCTH Mpu o0pallleHuu ¢ MPUOOpamu;

e pa3inuyaTh TPAaHUIBl NPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, IOHMMAaTh BCEOOIUI
xapakTep (yHIAMEHTAJIbHBIX 3aKOHOB (3aKOH COXpaHEHMs JJIEKTPUYECKOro 3apsijia) H



OTPAaHUYEHHOCTh HCIIONb30BaHUSI YACTHBIX 3aKOHOB (3akoH Oma Il ydacTKa ILenH, 3aKOH
Jxoyns—IJlenna u ap.);

® HAXOJIUTh AJICKBAaTHYIO TIPE/UIOKCHHON 3a7ade (U3MUYECKYI0 MOJCNb, pa3peliarh
po0iieMy Ha OCHOBE UMEIOIIMXCS 3HAHUM 00 AJIEKTPOMArHUTHBIX SBJICHUSAX C UCIOJIb30BAHHUEM
MaTEeMAaTHYECKOTO arapara ¥ OICHUBATH PEaThbHOCTh IMOJYYCHHOTO 3HAueHUs (pu3mdeckoi
BEJINYUHBI.

DJIeKTPOMATrHUTHBIE SIBJIEHUS

Obyuarowuiicss Hayyumcsi:

®[IOHUMATh U OOBACHATH (DU3UYECKHE SIBICHUS: HAMATHUYCHHOCTH JKejle3a W CTalld,
B3aMMO/JICHCTBUE MAarHUWTOB, B3aHMMOJIECHCTBHE NPOBOJHMKA C TOKOM M MAarHUTHOM CTPEJIKH,
JIECTBHE MATHUTHOI'O IOJISI HA IPOBOJAHUK C TOKOM;

® BJIAJICTh SKCIEPUMEHTAIbHBIMU METOJAaMHU HCCIIEIOBAHUS 3aBUCUMOCTH MarHMTHOTO
JIEMCTBUSI KATYIIKK OT CUJIbI TOKA B LICTIH;

® [ICII0JIB30BaTh MOJYYCHHbIC 3HAHMS B MOBCEJAHEBHOW JKM3HM (SKOJOTHS, OBIT, OXpaHa
OKpY Karollen cpe/ibl, TeXHUKa 0€30MacHOCTH).

Obyuarowuiics noLyyum 603MOACHOCMb HAYUUMbCAL:

® [ICII0JIB30BAaTh 3HAaHUSA 00 SJIEKTPOMArHUTHBIX SIBICHHUSX B MOBCEAHEBHOW >KU3HH IS
obecrnieueHns 6€30MacHOCTH MpU 0OpallleHUuH ¢ MPUOOPAMU U TEXHUYECKUMU YCTPOHUCTBAMHU, JIJIS
COXpaHEHHUS 3/I0POBBS U COOJIOICHUS HOPM DKOJIOTHUECKOTO MOBEICHUS B OKPYXKAIOIIEH CpeJie;

®[IPUBOJUTH TMPUMEPHl MPAKTUYECKOTO HCMHOJIb30BAaHUS (PU3UUECKHX 3HAHUH O
3JIEKTPOMArHUTHBIX SIBJICHUSX;

CBeToBbI€ SIBJIEHUS
Obyuarowuiics Hayuumcs:

® TIOHMMATh U OOBSICHITH PUINICCKUE SBIICHUS: MIPSIMOJIMHEIHOE pacpoCTpaHESHUE CBETA,
o0pa3oBaHHE TEHU U MOJIYTEHU, OTPAKEHUE U MIPEIOMIICHHE CBETA;

® u3MepATh POKYCHOE PacCTOSIHUE COOMPAIOIIEH JTMH3bI, ONITUYECKYIO CUITY JIMH3BI,

® BIIAJETh SKCHEPUMEHTAIBHBIMH METOJAMH HCCIEAOBAHUS 3aBUCHUMOCTU: U300paKEHUS
OT PacCHOJIOKCHHS JIAMITBI Ha PA3JIMYHBIX PACCTOSIHUSAX OT JIMH3BI, YIJla OTPAXEHUs OT yrja
MaJICHUS CBETA HAa 3€pKallo;

® T[IOHMMAaTh CMBICT OCHOBHBIX (U3MUECKHX 3aKOHOB M YyMEHHE NPUMEHSATh HMX Ha
MpaKTUKE: 3aKOH OTPAKEHUSI CBETa, 3aKOH MPEIIOMJICHUS CBETa, 3aKOH MPSMOJIMHEHHOTO
pacupocTpaHEHUs CBETA;

e pasnuyaTh (POKYC JUH3BI, MHUMBIN (DOKYC U POKYCHOE PACCTOSTHUE JIMH3BI, ONITHYECKYIO
CHJTY JIMH3bI U ONITUYECKYIO OCh JIMH3bI, COOMPAIONIYIO0 U PACCEUBAIOIIYIO JTUH3BI, H300paKEHUS,
JaBaeMble cCOOMparoIIel U paccenBarolei INH30H;

® HCIOJB30BaTh TMOJYYCHHBIC 3HAHUS B TOBCEIHEBHON J>KM3HU (DKOJOTHS, OBIT, OXpaHa
OKPY>KaIOIIEH CpPeIbl).

Obyuarowuiics noay4um 03MONCHOCb HAYUUMbCA!

e HaOIIOJaTh MPSIMOJIMHEMHOE PACIPOCTPAHEHHE CBETA; OOBSACHATH OOpa3oBaHUE TEHU U
MOJIYyTEHU;

MIPOBOJIUTH UCCIEAOBATENbCKAN SKCIIEPUMEHT I10 OJIYYEHHUIO TEHU U TIOJIyTEHHU;
MIPUMEHATH 3aKOH OTPAXKEHUS CBETA MPU MOCTPOECHUHU U300PKEHHS B TUIOCKOM 3€pKaie;
CTPOUTH N300paKeHUE TOYKH B TUIOCKOM 3€pKaJie
pasnuuaTh JIMH3BI TI0 BHEIIHEMY BHUY, CTPOWTH H300pa)KeHUs, aBaeMble JIMH30M
(pacceuBarorieii, coouparomieil)

9 knacc

3aKoHbI B3aUMOAEHCTBUS U IBUKEHUS TeJl

Obyuarowuiics Hayuumcs:

® [IOHUMATh U OMUCKHIBATh U OOBSCHATH (PU3HUECKHUE SBJICHHS: IMOCTYMATEIbHOE JIBIKCHHE,

CMEHa JTHS U HOYHW Ha 3emiie, CBOOOJHOE MaICHUE Tell, HEBECOMOCTD, JBMKEHUE 110 OKPY>KHOCTH
C IOCTOSIHHOM IO MOJIYJIF0 CKOPOCTBIO;



®3HATh W JaBaTh OIpeEACTCHUSI/OMucanus (U3MUECKUX TIOHATUH: OTHOCUTEIHLHOCTH
JIBUKECHHS, TEOLEHTpUYECKass M TeIUOLEHTpUYECKas CHUCTEMbl MUpa; [mepBas KOCMUYECKas
CKOPOCTh|, PEaKTHBHOE [BIDKEHHWE; (DU3MYECKHX MOJeNel: MaTrepualbHas TOYKa, CHCTEMa
oTrcueTa; (U3MYECKUX BEIUYUH: MEpEeMEelIeHHE, CKOPOCTh PaBHOMEPHOTO MPSIMOIMHEWHOIO
JBIKEHUSI, MTHOBEHHAsl CKOPOCTb M YCKOpPEHHE MpPU PABHOYCKOPEHHOM MPSMOJIUHEHHOM
JBUKEHUH, CKOPOCTh U LIEHTPOCTPEMUTEIHHOE YCKOPEHHE MPU PaBHOMEPHOM JBHKEHHUH Tela
M0 OKPYKHOCTH, UMITYJIbC;

® [IOHUMATh CMBIC]I OCHOBHBIX (DU3MUECKUX 3aKOHOB: 3aKOHBI HbI0TOHA, 3aKOH BCEMUPHOTO
TATOTEHUS, 3aKOH COXPAHEHUSI UMITYJIbCa, 3aKOH COXPaHEHUs SHEPTUU U YMEHUE MPUMEHSTh UX
Ha MPAKTHUKE;

® IPUBOJIUTH TMPUMEPbl TEXHUYECKHX YCTPOHCTB M IKUBBIX OPraHU3MOB, B OCHOBE
NepeMenIeHHs] KOTOPBIX JICKUT MPUHLUIT PEAaKTUBHOTO JBHKEHUS; 3HAHUE U YMEHHUE OOBSICHATH
YCTPOMCTBO U ACUCTBUE KOCMUYECKUX PAKET-HOCUTEIIEH;

® I3MEPATh: MTHOBEHHYIO CKOPOCTh M YCKOPEHHUE MPH PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM
JBUKEHUH, IEHTPOCTPEMUTEIBHOE YCKOPEHHE ITPU PABHOMEPHOM JIBUKEHUU TI0 OKPYKHOCTH;

® yMETh HCIOJIb30BaTh IMOJYYEHHbIE 3HAHHMS B TOBCEAHEBHOW JKU3HU (OBIT, JKOJIOTHS,
OXpaHa OKPY>KaloIe cpeibl).

Obyuarowuiics noay4um 03MONCHOCIb HAYUUMbCA!

® ICTIONIb30BaTh 3HAHMS O MEXAHUYECKUX SBICHUAX B TOBCEAHEBHOM >KH3HU JIA
oOecnieueHus 6€301acHOCTH MpU 00pallleHUH ¢ IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JUIS
COXpPaHEHHUS 3I0POBbS U COOIIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKPY>KaIoIIel cpee;

® [IPUBOJUTH TMPUMEPHl MPAKTUUYECKOTO HCIONb30BaHUS (U3MUECKUX 3HAHUU O
MEXaHMYECKUX SBJICHUSIX U (PU3MYECKMX 3aKOHAX; HCIOJB30BaHUS BO300OHOBIISIEMBIX
UCTOYHHKOB  DHEPTrUU;  OSKOJOTMUECKMX  IOCJIEACTBUH  HMCCIEIOBAHHUS  KOCMHUYECKOTO
MIPOCTPAHCTBA;

e pa3nuyaTh TPAHUIBI MPUMEHUMOCTH (DU3MUECKUX 3aKOHOB, IOHMUMATh BCEOOIIMIA
xapakTep (yHIAMEHTAIBHBIX 3aKOHOB (3aKOH COXPAHCHHSI MEXaHWYCCKOW DSHEPruH, 3aKOH
COXpaHEHUS] HMITYJIbCA, 3aKOH BCEMHPHOTO TSTOTEHUS) M OrPAaHUYCHHOCTh HCIOIb30BAHUS
YaCTHBIX 3aKOHOB (3akoH ['yka, 3aKkoH Apxumena u ap.);

e (hopMynupoBaTh M JI0Ka3aTh BBIABUHYTHIX THIOTE3 M TEOPETUYECKUX BBIBOJOB Ha
OCHOBE IMIHPUYECKU YCTAHOBIICHHBIX (DaKTOB;

® HAXOJUTh QJICKBATHYIO TMPEIJIOKEHHON 3a7ade (PU3UUYECKyl0 MOJeib, pa3penaTh
npoOJieMy Ha OCHOBE MMEIOIIUXCSl 3HAHUM M0 MEXaHHUKE C MCIIOJIb30BAHUEM MaTeMaTH4YeCKOTO
amnmapara, OlleHUBaTh PeaJIbHOCTh MONYYEHHOTO 3HaUEHUs (PU3HUECKON BEIIUYUHBI.

Mexannuyeckue KoJae0aHUSA U BOJHBL. 3BYK

Obyyarowuiica Hayyumcs

®[IOHMMAaTh M ONHUCHIBaTh, U OOBICHATH (U3MYECKUE SIBICHUS:  KoJieOaHUs
MaTeMaTUYeCKOro0 U TMPYKUHHOTO MAasTHUKOB, pE30HAHC (B TOM 4YHCIE 3BYKOBOH),
MEXaHUYECKHUE BOJIHBI, JUIMHA BOJIHBI, OTPaKEHUE 3BYKa, 3X0;

e3HATh M JIaBaThb OlpeaelieHus (U3UYECKUX TOHSATUH: CBOOOAHBIE KOJIEOAHUS,
KoJiebaTeNnbHasi CUCTeMa, MasTHUK, 3aTyXalolue KoieOaHusl, BRIHYK/IEHHbIE KoJie0aHus, 3BYK U
YCIIOBUSL €Tr0 pacmpocTpaHeHus; (U3MUECKUX BEIWYHMH: aMIUTUTy[a, MEpHoJ M 4YacToTa
KoJiebaHuil, COOCTBEHHAs YacTOTa KOJeOaTeIbHONU CUCTEMBI, BBICOTA, [TEMOP], TPOMKOCTH 3BYKa,
CKOPOCTh 3ByKa; (HU3MYECKHX MOJeNel: [rapMOHMYEcCKHe KoyeOaHus|, MaTeMaTHYeCKUu
MasITHUK;

® BJIAJIETh SKCIEPUMEHTAIIbHBIMA METOJaMHU HUCCJIEAOBaHUS 3aBUCUMOCTH MEpUOJa, U
9acTOTHI KOJIEOAHUI MasITHUKA OT JAJUHBI €r0 HUTH.

Obyuarowuiics noay4um 603MONCHOCIb HAYUUMbCA!

® OTIpEIeNSITh KoJiebaTeabHOe ABMKEHUE TI0 €T0 MPU3HAKAM;

® ONMMCHIBATh JIMHAMHUKY CBOOOJHBIX KOJICOAHWH TIPY>KUHHOTO M MaTEeMaTHYECKO-TO
MasITHUKOB;



® U3MEPATH KECTKOCTh NIPYKUHBI WK PE3UHOBOIO IIHYPA;

® [IPOBOJUTH HCCIIEIOBAaHUS 3aBUCHUMOCTH IepHoja (4acToThl) KojeOaHUN MasTHHUKA OT
JUTMHBI €r0 HUTH;

® [IPEJICTABIATH PE3YIbTATHI U3MEPEHUHN M BHIYMCIICHUH B BUJIE TaOIUIL;

® pa3IMYaTh IMOMNEPEUYHbIe W MPOJOJIbHBIE BOJIHBI M OINMCHIBATH MEXaHU3M 00pa3oBaHUs
BOJIH;

DJIeKTPOMAarHuMTHOE T0JIe

Obyuarowuiics Hayyumcs:

® [IOHUMATh U OOBICHATH (PU3MUECKUE SBICHUS/TIPOLECCHI: JIEKTPOMAarHUTHAST WHIYKIIHS,
CaMOMHIYKIMS, TNPEJIOMIICHHE CBETAa, JUCHEPCHUSl CBETA, IOIVIOUIEHWE M HCIyCKaHUE CBETa
aTOMaMU, BO3HUKHOBEHUE JIMHENYATHIX CIIEKTPOB UCITYCKAHUS U MOIJIOIIECHUS;

® 3HAThH U JIaBaTh ONpEEIICHUs/OnUcaHus GU3NYECKUX OHATUN: MarHUTHOE T0JIe, JIMHUU
MarHuTHOM WHAYKLIHMH, OJHOPOAHOE U HEOAHOPOJHOE MArHUTHOE I10J€, MarHUTHBIM IOTOK,
NIEPEMEHHBIN 3JIEKTPUUECKUH TOK, 3JIEKTPOMAarHUTHOE II0JI€, 3JEKTPOMArHUTHBIE BOJIHBI,
AJIEKTPOMArHUTHBIE KOJIEOaHUsI, PaUOCBsI3b, BUUMBINA CBET; (PU3MUECKUX BEJIMYMH: MarHUTHAs
UHIYKIMS, WHIYKTUBHOCTb, MEPHOJ, 4acTOTAa M aMIUIATYJa SJIEKTPOMArHUTHBIX KOJIEOaHUH,
MOKa3aTeNIN MPEIOMIICHHUS CBETA;

e 3HaTh (POPMYJIMPOBKH, TOHWUMAHHUE CMBICIIA U YMEHUE MPUMEHATH 3aKOH HPETOMIICHUS
cBera u npaBuiio JleHna, KBaHTOBBIX OCTYNATOB bopa;

Obyuarowuiics noay4um 603MONCHOCHb HAYUUMbCA!

®3HAaTh HA3HAUEHHUs, YCTPOWCTBA U MPUHUUIA JACHCTBUS TEXHUYECKUX YCTPOUCTB:
JNEKTPOMEXAHUYECKUN WHAYKIMOHHBIA TIeHepaTop IMEepeMEeHHOro TOKa, TpaHchopmarop,
K0JIeOATEeIbHBIN KOHTYD, AETEKTOP, CIEKTPOCKOII, CIIEKTporpad;

CTpoeHue aTOMa M aTOMHOI0 SIAPA

Obyuarowuiics Hayyumcs:

®[IOHUMAaTh, OINUCHIBATH W OOBICHIATH (DU3MUECKUE SBJICHUS: PAJIUOAKTUBHOCTD,
MOHU3HUPYIOUINE U3TyUEHNUS,

® J1aBaTh ONPE/ICICHUS/ONHUCAHMUS (PU3NIECKUX TIOHATHI: paJHOaKTHBHOCTb, albda-, Oera-
U TaMMa-yacTHIbl, (U3NYECKUX MOJICNICH: MOJENH CTPOSHHsI aTOMOB, IpeioKeHHbie /.
Tomconom u 3. PesepdopaoM; HPOTOHHO-HEUTpPOHHas MOJEIb AaTOMHOIO $1pa, MOIENb
npolecca JeJIeHns sSApa aroMa ypaHa; (U3MYECKUX BEJIUYMH: MOTJIONIEHHAs J03a W3JIy4yeHus,
KO3 PUIIMEHT KauecTBa, SKBUBAJIIEHTHAA 7103a, IEPUO/] IOJIypacaia;

eyMETh TPHUBOAUTH MPUMEPHI U OOBACHITH YCTPOWCTBO U TMPUHIMM JIEHCTBUS
TEXHHUYECKUX YCTPOMCTB M YCTAaHOBOK: cueTyuk ['eirepa, kamepa BuibcoHa, My3bIpbKOBas
Kamepa, AEpHBIM peakTop Ha MEIJICHHBIX HEUTPOHAX;

® YyMETb U3MEPATH: MOIIHOCTb J103bl PaJIMOAKTUBHOTO U31yYeHHs OBITOBBIM J1I03UMETPOM;

® IPUMEHSATh: 3aKOH COXPAHEHHS MacCOBOTO YHUCIA, 3aKOH COXpPAaHEHUs 3apsjia, 3aKOH
PaAMOaKTUBHOIO paciaja, MpaBUiIo CMEILEHUS;

®BJIAZICTh OJKCIIEPUMEHTAIBHBIMM METOAAMM MCCIENOBAaHUSA B IPOLECCE HM3YyYEHUs
3aBUCHUMOCTHY MOILITHOCTHU M3JIy4eHUs POJTYKTOB pacnajia pajoHa OT BPEMEHH;

® [IOHMMATh CYTH SKCIIEPUMEHTAIBHBIX METOJOB UCCIIEI0BAHNUS YACTHUILL;

Obyuarowuiics noay4um 03MONCHOCb HAYUUMbCA!

® [ICII0JIB30BATh IIOJIyY€HHbIE 3HAHUS B TIOBCEJHEBHOM JKM3HM TMpU OOpallEHUH C
npubopaMu (CUETYMK HOHU3HUPYIOIIUX YaCTHUL, JIO3UMETP), S COXPaHEHHUs 30pOBbI U
COOJTIOJICHHSI HOPM 3KOJOT'MYECKOT0 TIOBEACHHUS B OKpY KaloIlei cpejie;

® COOTHOCHUTD SHEPTHUIO CBSA3H aTOMHBIX sIIep ¢ J€PEKTOM MACCHI;

® IPUBOJIUTH TPUMEPHl BIUSHUSA PATAOAKTUBHBIX H3JIyYEeHUNW HA >KUBBIE OPraHU3MBI;
MOHUMATb MIPUHIINII JEHCTBUS 103UMETPA;

® [[OHUMATh JKOJIOTUYECKHE MPOOJIEMbl, BO3HHMKAIOIIME IPH HCIHOJIb30BAHUU ATOMHBIX
AIIEKTPOCTAHLUH, U IyTHU PELICHHsI 3TUX MPOOJIeM, IEPCIEKTHBBI UCIIOIb30BAaHUS YIIPABISIEMOT0
TEPMOSIEPHOTO CHHTE3A.



Ctpoenue u 3BoM0ONHA BeesieHHOM

Obyuarowuiicss Hayyumcsi:

® pa3nM4aTh OCHOBHBIC MPU3HAKKM CYTOYHOTO BpalIeHHsI 3BE3MHOTO HeOa, nBrKkeHus JIyHBI,
CornHIIa ¥ TUTaHeT OTHOCUTEIBLHO 3BE3];

® [IOHUMATh PA3TTUYHS MEXKITY TeITHOIEHTPUUYECKON 1 F€OLIEHTPHYECKON CHCTeMaMu MUpA.

BoinyckHuk noayuum 03mMO0HCHOCHLL HAYYUUMBCA:

® yKa3blBaTh OOIlME CBOMCTBA M OTJIMYMA IUIAHET 3€MHON TIPYMNbl U IUIAHET-TUTAHTOB;
Maibix Ted COTHEYHON CUCTEMbI M OONBIINX MJIAHET; MOJIb30BaTHCS KapTOi 3BE3AHOr0 HEbA Mpu
HAOJIIOIEHUAX 3BE3IHOrO HEDA;

® pa3nnyaTh OCHOBHBIE XapaKTEPUCTUKHU 3BE3[ (pa3mep, LBET, TeMIepaTypa), COOTHOCHUTD
L[BET 3BE3/IbI C €€ TeMIepaTypoii;

® pa3IMYaTh THIIOTE3bI O MPOUCXOXKICHUU COTHEYHON CHCTEMBI.

[lporpamma  obOecriednBaeT  JIOCTMKCHHE  CICAYIOIIUX  PE3YJIbTaTOB  OCBOCHHS
00pa3oBaTeNLHOM MPOrpaMMBbl OCHOBHOTO OOIIET0 00pa30BaHMUsL:

Conep:xanue yueOHOro npeamera

7 Kkiace
Dusuka U pudnvecKue MeToAbl U3yYeHUs NPUPOIBI.
du3uka — Hayka o mnpupoje. HaOmronenuwe W onucanwe (HU3UMYCCKHUX SIBICHUU.

®usndeckue mpuOopel. OU3MUYECKUe BENMYMHBI U MX H3MepeHue. IlorpemHocTn u3MepeHun.
MexnyHapoaHas cucrema eauHul. Ousnka U TexHuka. OU3uka U pa3BUTHE MPEACTABICHUI O
MaTepUaIbHOM MUpE.

Jlemoncmpayuu. IlpuMepbl MEXAaHUYECKHX, TEIUIOBBIX, JJIEKTPUYECKUX, MAarHUTHBIX M
CBETOBBIX siBJICHUH. Du3nyeckue mpuoopsI.

Jlabopamopuvie pabomuvl u onvimsl. V3MepeHue (QHU3NYECKHX BEIMYHUH C YYETOM
abcomroTHOM norpemHocTy. M3mepenue uinHbl. 3Mepenne TemmnepaTyphl.

IlepBoHaya/ibHbIE CBeIEHUSI 0 CTPOEHUM BelllecTBA.

Crpoenue BemectBa. uddysus. BzaumonelictBue yactuil BemecTBa. Mojienn CTpoeHus
ra30B, JKUIKOCTEH U TBEP/BIX TNl U OOBSICHEHHE CBOICTB BEIIECTBA HA OCHOBE ITUX MOJEIEH.

Hemoncmpayuu. {uddysus B razax u xkuakoctsax. CoxpaHeHne ooObema KUJIKOCTH MPHU
u3MeHeHuu ¢popMel cocyna. CrierieHne CBUHIIOBBIX [IUITUHAPOB.

Jlabopamopuas paboma. I3mepeHne pa3MepoB MajbiX TeJ.

B3aumopneiicrBue Tell.

Mexannueckoe gBrkeHHE. OTHOCHTENBHOCTh MEXAHUYECKOIO ABM)KEHHUA. TpaekTopus.
[Tyts. [IpsimonuHeiiHOe paBHOMEpHOE JBHKeHHE. CKOpPOCTh PaBHOMEPHOTO MPSIMOJIMHEWHOTO
nBwxeHus. HepaBHoMepHOe nBrkeHue. SIBieHne uHepuuu. Macca tena. M3mepenue maccsl
Tena ¢ NOMOLIBI0 BecoB. IInoTHOCTE BemecTBa. MeToasl M3MEPEHMSI MAcChbl M IUIOTHOCTH.
Bsaumopeiicreue ten. Cuia. IlpaBuio ciaoxkeHus cuil, IEHCTBYIOIIMX IO OJHOM npsMoil. Cuia
ynpyroctd. 3akoH ['yka. Metoasl uamepenus cuisl. Junamomerp. I'paduueckoe nzoOpaxenue
cuibl. SIBnenue tarorenud. Cuna TsokecTd. CBA3b MEXAY CHIION TSKECTH M Maccoil. Bec Tena.
Cwiia Tpenusi. TpeHHe CKOJIbKEHHUs, KaueHus, nokos. [loqmmnaukuy. LleHTp TspkecTH Temna.

Lemoncmpayuu.  PaBHOMEpHOE  NpSAMONMHEWHOE  JBMKEeHHE. OTHOCUTENIBHOCTD
JIBWXKeHUd. SBienne nnepuuu. Bzanmopeiicteue ten. Cnoxenue cui. Cuiia TpeHusl.

Jlabopamopnvie pabomwvi. VI3ydyeHue 3aBUCUMOCTH TYTH OT BpEMEHH IpHU
MPSIMOJIMHEMTHOM PaBHOMEPHOM JBM>KeHMH. V3MepeHne ckopoctu. M3mepenne maccel Tenna Ha
pBIYXHBIX Becax. M3mepeHue oobema TBepAoro tena. MamepeHnue mIOTHOCTH TBEPIOTO Teja.
HccenenoBanue 3aBUCMMOCTH CHJIBI YIIPYTOCTH OT YAJIMHEHMS MPYKUHBIL. 3MepeHne KeCTKOCTH



npykuHbl. VcciienoBaHue 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJBXEHHUS OT CHJIbl HOPMAaJbHOTO
naBieHus. OnpeeeHne MeHTpa TSHKECTH TIII0CKOH ITACTHHBI.

JaBJyieHne TBEePABIX TeJl, Fa30B, JKUIAKOCTEM.

Hasnenue. [laBnenne TBepapix Ten. JlaBnenue raza. OObsICHEHUE JaBICHUS HAa OCHOBE
MOJIEKYJIIPHO-KMHETUYECKUX TpejacTaBieHnil. 3akoH [lackans. /laBieHue B KMAKOCTH U Trase.
Coobmaromumecs cocyasl. Lnro3er. ['uapasimueckuii mpecce. [ uapaBIndeckuii TOpMO3.

Atmocheprnoe naBnenue. OmbiT  Toppuuermm. MeToabl HW3MEPEHHsS  JTaBJICHUS.
bapomerp-anepoun. 3menenne armocdepHoro aaBineHus ¢ Beicotoil. Manometp. Hacoc.

3akoH Apxumena. YcioBue miaBanud tei. [InaBanue ten. Bo3ayxonnaBanue.

Jlemoncmpayuu. 3aBUCUMOCTb JaBJICHUS TBEPIOTO Tejla Ha OMOpPY OT JEHCTBYROLIEH
CWJIBI M Tuiomaau onopsl. O6HapyxkeHnue armochepHoro nasieHus. M3mepenue atMmochepHoro
naBiieHus: 0apomeTpoM-anepouaoM. 3akoH Ilackans. ['uapasnuueckuit mpecc. 3akoH Apxumena.

Jlabopamopuvsie pabomel. I3MepeHune naBieHUs TBEPAOTo Tena Ha omopy. M3mepenue
BBITAJIKUBAIOLIEH CHJIBI, JEHCTBYIOLIEN HA MOTPY>KEHHOE B )KUJIKOCTb TEJIO. BBIICHEHUE YCI0BUI
IJIaBaHUS TeJa B KUIAKOCTH.

PaGora u MomHOCTb. JHEpPrus.

PaGora cwuibl, ACWCTBYIONICH 1O HANpaBICHUIO JBH)KCHUS Tela. MOIIHOCTE.
Kunernueckas sHeprus nsmxymerocs tena. llorenumansHas sHeprus ten. [IpeBpamenue
OJTHOTO BHJa MEXAaHMUYECKOW SHEPruH B JPYroi. MeToasl M3MepeHus padOThl, MOITHOCTH H
JHEPrUu.

[IpocTele MexaHM3MBI. Y CIIOBUS paBHOBeCHs pblyara. MoMmeHT cuibl. PaBHOBecue Tena ¢
3aKpEIJICHHOM OCBIO BpallleHusa. Bunbsl paBHOBecus Tell. «30J0TOE€ MPABUIO» MEXaHUKHU.
KoadduimeHT mone3Horo neicTus.

Jlemoncmpayuu. 1IpocTbie MEXaHU3MBI.

Jlabopamopuvie pabomul. BelicHeHue ycinoBus paBHoBecus pwryara. Mamepenme KI1J]
IIPY [IOIbEME TeJIa 110 HAKJIOHHOM IIOCKOCTH.

Peanu3zanmsi ecTeCTBEHHO — HAYYHOH HANPaBJIEHHOCTH 00pa30BaHusi B paMKax
npoekta « TOUKA POCTA»:

1. [Tpaktuyeckas pabora Ne 12 «3Bakon Ilackansa. Ormpenenenue JaBieHUsS
KHUJIKOCTH»

2. [Tpaktuyeckas pabora Ne 13 «ATmocdepHoe M OapoMETpHUUECKOE JaBICHHE.
MarneOyprckue noiymapus»

3. JlaGopatopHas padota Ne 37 «DkcniepuMeHTaNbHOE onpeeneHue nokaszarens pH

JUTSL pa3JIMYHBIX CPEey

8 kiacce

TemyoBLIe SIBJICHUS

TennoBoe nBmxenue. Tepmomerp. CBA3b TeMIEpaTypbl CO CpPEIHEH CKOPOCTHIO
JIBUKEHHS €ro MoJieKysl. BHyTpenHss sHeprus. J[Ba cnocoba W3MEHEHUsI BHYTPEHHEH dHEpruu:
Teronepenadya u pabora. Buasl Temnmomepemauu. KonudecTBO TEmJOTHL. Y enbHas
TETJIOEMKOCTh BEIIECTBA. Y IeNIbHAS TEIJIOTa CTOPAHUS TOTUTMBA. 3aKOH COXPAHEHHS SHEPTHH B
MEXaHUYECKUX U TEIJIOBBIX MpOIeccax.

Jlabopamopusie pabomwvr u onvimul. VccnenoBaHWe W3MEHEHHS CO BpPEMEHEM
TEeMIIepaTypbl OCThIBaKOIIEH BOJbl. CpaBHEHUE KOJIMYECTB TEIUIOTHI MPU CMEIMIMBAHUU BOJbI
pa3zHoi TemriepaTypsl. I3Mepenue yneabHO# TeTI0EMKOCTH TBEPOTO Tela.

HN3MeHeHHe arperaTHbIX COCTOSIHUI BellecTBa



ArperatHble cocTosiHusl BemiectBa. [lnmaBneHue u oTBepaeBanue Tei. Temmeparypa
MJIAaBJICHUS. Y enbHad TerioTa IiaBiieHus. VMcnapenune n konaeHcauws. HaceimeHHbIN map.
OtHocuTeNbHas BIIAXKHOCTh BO3Ayxa U ee uaMmepenue. llcuxpomerp. Kunenue. 3aBucumocts
TEMIEpaTypbl KUIEHHS OT JaBjieHHs. YAelnbHas Temiora mnapooOpa3oBaHus. OObsCHEHUE
W3MEHEHUSI arperaTHhIX COCTOSIHMM Ha OCHOBE MOJIEKYJISIPHO-KMHETUYECKUX IPEICTABIICHUM.
[IpeoOpazoBanus 3HEPrUM B TEIUIOBBIX JBUTATeNsX. JIBUrarenb BHYTPEHHErO CrOpaHus.
[TapoBass TypObuna. Xonomunpauk. KIIJ] TermmoBoro aBurarens. DKOJOTHYECKHE MPOOIEMBI
WCIIOJIb30BAaHUS TEIJIOBBIX MAIUH.

Jlabopamopnas paboma. VIamepeHre OTHOCUTEIILHOM BIXXHOCTH BO3IyXa.

JIeKTpuYecKHe siBJICHUsI

Onextpuzanus Tena. JIBa poja 3JeKTpuuecKux 3apsnoB. [IpoBogHMKH, HEMPOBOIHUKU
(IMPNEKTPUKH) U MOJIYIPOBOAHUKU. B3aumoneicTBue 3apsKEHHBIX Tel. DJIEKTPUUYECKOE TOJIE.
3aKOH COXPAaHEHHUS DJIEKTPUYECKOro 3apsiia. [[enuMocTh 3JeKTPUYECKOTo 3apsia. DJIEKTPOH.
CrtpoeHue aTOMOB.

DJIEKTpUYECKUH TOK. ['agbBaHWYECKHE DJIEMEHThI M aKKyMYJsATOpbl. JlelcTBus
JJIEKTpUYEeCKOoro Toka. HampaBieHue 3JIEKTPUYECKOrOo  TOKa.  DJIEKTpUYECKas  LEllb.
DneKTpUUecKuil TOK B MeTayuiax. Hocurenu smekTpuieckoro Toka B MOIYIPOBOAHUKAX, ra3ax U
anekrponutax. [lomynpoBoanukoBsie mnpuOopbl. Cuna Toka. AMIepMmeTp. DIEKTPUUECKOe
HampspkeHue. BoneTMmeTp. DnekTpuueckoe compoTuBieHue. 3akoH Oma ams  yyacTka
ANEKTPUYECKOM LENH. Y IeJIbHOE JIEKTPUUYECKOe conpoTupieHue. Peocrarsl. [locnenoBarensHoe
U Tapajie]IbHOe COCTUHEHHS MPOBOIHUKOB.

Paborta u mMomHOCTh TOKa. KOIMUecTBO TEIIIOTHI, BBLACTSIEMOE TPOBOJHUKOM C TOKOM.
Jlamna HakanuBaHHs. DJNEKTPUYECKUE HArpeBaTelIbHbIE MPHUOOPBI. DIEKTPUUYECKUN CUETUHK.
Pacuer snexrposneprum, motpedisiemoit snexrporpubdopoM. Koportkoe 3ambikanue. IlnaBkue
pEeIOXPaHUTEIH.

Jlabopamopnvie pabomei. COOpKa AIIEKTPUYECKON LEMU W M3MEPEHHE CHUJIBI TOKa B €€
pa3IMyYHbIX yyacTKax. M3MepeHue HanpsHKeHHs Ha Pa3iMYHBIX y4acTKaX AJIEKTPUYECKOU LeTu.
PerynupoBanue cuiibl Toka peocrtatoM. MccienoBaHue 3aBUCMMOCTH CHJIBI TOKAa B IPOBOJIHUKE
OT HANPSDKEHUS Ha €ro KOHIIAX MPHU MOCTOSTHHOM CONPOTHUBJICHHUU. VI3MepeHune conpoTuBIeHUs.
N3mepenne paboThl U MOIIHOCTH AJIEKTPUYECKOTO TOKA B JIAMIIE.

JIeKTPOMAarHUTHbIE SIBJICHUSI

MarautHoe moJie TOKa. DJIEKTPOMAarHuThl U UX NpUMeHeHue. [1oCTOsHHblE MarHWTHI.
MaruutHoe nosie 3emnu. MaruutHele Oypu. JlelicTBUe MarHUTHOTO MOJS Ha NPOBOJHUK C
TOKOM. DJIeKTpOoABUraTesnb. JJMHaMUK U MUKPOQOH.

Jemoncmpayuu. OneiT Opctena. Ipunuun aelicTBus MUKPO(POHA U TPOMKOTOBOPHUTEIIS.

Jlabopamopnvie pabomer. COOpKa 3JIEKTPOMAarHuTa W HCIBITAaHHE €ro JelcTBUS.
W3ydeHune 31eKTpUYecKoro IBUraTesisi HOCTOSSHHOTO TOKa (Ha MOJIETH).

CaeToBbIE SIBJICHUS

Hctounuku ceera. lIpsmonuHelHOE pacnpoCTpaHEHUE CBETa B OJHOPOIHOHN Cpene.
Otpaxxenue cBera. 3akoH oTpaxeHus. Ilnockoe 3epkano. IIpenomnenue cBera. Jlunza.
@DokyCcHOE pacCTOsSHHE M omnTHYecKas cuia JuH3bL. [locTpoenne mzobpakenuii B nuH3ax. ['na3
Kak ontudeckas cucrema. /ledextsl 3penus. Ontuueckue npuoopsl.

Lemoncmpayuu. Vctounukn cseta. [IpsMosinHENHOE pacnpOCTpaHEHHE CBETA. 3aKOH
oTpaxkeHus cBera. M3o0paxkeHne B 1uiockoMm 3epkane. [IpemomieHue cBeta. Xopa nyded B
cobuparoniel U pacceuBatoniei auH3ax. [lomydyenue n3obpaxenuil ¢ momourpio JuH3. [IpuHun
JeNCTBUS MPOEKIIMOHHOT0 anmnapaTta. Mojens riasa.

Jlabopamopnvie pabomwi. VccnenoBaHue 3aBUCUMOCTH yrila OTpPaK€HHUs OT yrja
najeHust ceera. lccnepoBaHue 3aBHCHMOCTH yrjla MpEIOMJIEHHMs] OT YIJla TajJeHHs CBeTa.
N3mepenue GpokycHOro pacctosiHus codupatouieid 1uH3bl. [lomyueHne nzoopaxxeHuii.



Peanu3zanms ecTeCTBEHHO — HAYYHOH HANIPABJEHHOCTH 00Pa30BaHUs B paMKax
npoekta « TOYKA POCTA»:

1. Jlaboparopuas pabota Ne 2 «OnpenerieHre KOJIMIeCcTBa TeIIOTH PY HArPEBAHUU
U OXJIXKICHUI

2. JlaGopaTtopHnas padora Ne 3 «OrnpeeieHue yaeIbHON TeIIOTHI IIaBACHUS JIbay

3. JlaGopaTopnas pabora Ne 4 «l3ydeHre MOCIIENIOBATEILHOTO M TMapaJlIeIbHOTO
COCIMHEHUS TTPOBOTHUKOBY

4, JlaGopaTtopHnas pabora Ne 6 «M3mepenre paboThl 1 MOIITHOCTH TOKa)

5 JlaGopatopnas pabora Ne 7 «M3yuenue 3akona Jxoyns - JIenna»

6. [TpakTiueckas pabota Ne 14 «Omnpenenenue yJaelbHON TEINIOEMKOCTH BEIIECTBA

7 [TpakTudeckas paborta Ne 15 «M3yueHue npoiecca KUIIEHUS BOIBD

8. JemoHcTpanmonuelie 3kcnepumMeHThl Ne 21 «Peocrtar. YnpasieHue cuiioi Toka B
uenuy». Jlenurens HanpsHKEHUS

9. JlemoHcTpanioHHble  3KkcriepuMeHThl  Noe 24 «JlemoHcTparusi  pabOThI
AIIEKTPOMATHUTA»

10. HemoHcTpanmonueie sxcepuMeHThl Ne 36 «3akon Oma 111 ydacTKa ey

11.  Jemoncrpanuonnbsie skcrepuMmeHTl Ne 38 «llocnenoBaTenbHOe COENMHEHUE
MIPOBOJHHUKOB)

12.  JlemoHctpammonnsie skcriepuMeHTsl Ne 39 «llapamnmenbHoe coeanHEHUE
MIPOBOJHHUKOB)Y

13. JemoHcTpanronHbie dKcriepuMeHThl Ne 43 «PeocTar. YnpaBieHUe CHUIIONW TOKa B
uenuy. JlenuTens HanpsHKEHUsDY

14.  JlemoncrpauuoHHble skcriepuMeHTbl Ne 44 «M3mepeHue pabOThl U MOLIHOCTH

TOKa»
15.  JlemonctpanuonHble 3kcriepuMeHTbl Ne 45 «3akoH Jlxoy:s - Jlenua»

9 kJacc

3aKO0HBI B3aNMOAEHCTBUSA U IBHKEHUS TeJl

MartepuanbHas Touka. Cucrema otcuera. [lepememenune. CkopocTh MPSIMOIMHEHHOIO
paBHOMEpHOro JABWXeHMs. IIpsMonuHeliHOe paBHOYCKOpDEHHOE IBHXKEHHE. MrHoBeHHas
CKOpOoCTh. Yckopenue. ['paduku 3aBUCHMOCTH CKOPOCTH W MEpPEMELIEHUS OT BPEMEHH Mpu
IPSIMOJIMHEMHOM  pAaBHOMEPDHOM U PaBHOYCKOPEHHOM  JBWKEHUSAX. OTHOCHUTENBHOCTH
MEXaHMYECKOTo JBIKeHHUs. [‘eoneHTpuuyeckas U TeNHUOIEHTPUYECKass CUCTEMBI MHpa.
WNueprmaneHas cucrema otcyera. IlepBelid, BTopoil u Tpetuii 3akoHbl HptoToHa. CBOOOAHOE
nageHue. HeBecoMocTh. 3aKkOH BCEMUPHOTO TArOTEHUS. VICKyCCTBEHHBIE CHYTHUKH 3€MIIU.
Hmnynbsc. 3aKOH COXpaHEHUs: UMIyJbca. PeakTMBHOE ABM)KEHHUE.

Jemoncmpayuu.  OTHOCUTENBHOCTb  JBUKEHHsS. PaBHOYCKOpEHHOE  JIBUJKEHHE.
CBobonHoe maaeHue Ten B TpyOke Hprorona. HampaBineHue cKOpOCTHM NpH PaBHOMEPHOM
JBHKEHUH IO OKPYXXHOCTH. Bropoi 3akoH Herotona. Tperuit 3akoH Herorona. HeBecomocTs.
3aKOH COXpaHEHMsI UMITyJIbca. PeakTUBHOE IBUKEHHUE. .

Jlabopamopnwvie pabomul u onvimul. VicciienoBaHue paBHOYCKOPEHHOIO ABMKEHHs Oe3
HayanbHOM ckopocTu. M3mepeHne yckopeHus CBOOOIHOTO MaIeHusl.

Mexanuyeckue KoJ1e0aHUs U BOJTHBI. 3BYK.

Konebarenbnoe nBuwxkenue. IIpyXUHHBINA, HUTSHOM, MaTeMaTUYECKUH MAaSTHUKH.
CBobosHbIe U BBIHYXJIEHHBIE KoiebaHus. 3aryxatoue kosebanus. KonebGaTtenbHast cucrema.
AMIIMTYda, Mepuoj, vactota kosebanuil. [IpeBpaieHue sHepruu mHpH KojedaTeIbHOM
IBIKeHuu. Pe3onanc.

Pacnipoctpanenne konebanuii B ynpyrux cpeaax. [IpogoibHBIE W TONEPEYHBIC BOJIHEI.
Jnuna BomHbl. CKOpOCTh BOJIHBL. 3BYKOBBIE BOJIHBL. CKOpocTh 3ByKa. Bbwicora, TemMOp u
TPOMKOCTB 3BYKa. IXO.



Jemoncmpayuu. MexaHnndeckue KoneOaHUs. MexaHWYeCKHe BOJHBL.  3BYKOBBIC
KoJieOaHus. Y CIIOBUSI paclipOCTPaHEHUS 3BYKA.

Jlabopamopnas paboma. ViccnenoBaHue 3aBUCUMOCTH MEPHOJia KOJICOaHUH TPYKUHHOTO
MasTHHKa OT MacChl Tpy3a M KECTKOCTH MPYKHHBI. MccienoBanue 3aBUCHMOCTH Tepuoaa U
4aCTOTHI CBOOOHBIX KOJCOAHUI HUTSHOTO MasiTHUKA OT JJIMHBI HUTH.

DJIEKTPOMarHuTHOE IoJie

MarnutHoe none. OqHOPOAHOE U HEOJHOPOAHOE MAarHUTHOE IOJIE. HAIIPABJICHUE TOKA U
HarpaBJIeHUE JUHUNA ero MarHUTHOro mnois. IIpaBuino OypaBumka. OOHapy>KeHHE MarHUTHOTO
nonst. IlpaBwiio neBod pyku. MHAYKUIMS MarHUTHOrO MoJis. MarHuTHeI TOTOK. OIBITHI
@apazes. JnekTpoMarnuTHas UHAyKIUs. HanpaBnenue nHaykumonHoro toka. Ilpasuino Jlenna.
SBnenne camomnayknuu. [lepemennsiii Tok. ['eHeparop mepeMmeHHoro Toka. [Ipeobpa3oBanus
HEPTUU B ANeKTporeneparopax. Tpanchopmatop. Ilepemaua syeKTpHuUecKoil >HEPTUU Ha
paccTosiHUeE.

DONEeKTPOMarHuTHOE IOJI€. DJIEKTPOMAarHUTHbIE BOJHBI. CKOPOCTH 3JIEKTPOMAarHUTHBIX
BOJH. BiMsiHUME »3NEKTPOMAarHUTHBIX H3JIYy4EeHUHM Ha KUBble opraHu3Mbel. KonzaeHcatop.
Konebarenbublit kKoHTYp. [lonydenne seKTpoMarHuTHEIX KosieOanuil. [[puHIMITBI painocBs3u U
TEJNEBUJEHUA. OIJIEKTpOMarHuTHas npupojga cBera. Ilpenomnienue cBera. Ilokazarens
npenomiieHus. [lucnepcus csera. Tumbl onTuueckux crekTpoB. IloriomieHue u ucnyckaHue
cBera aromamu. [Ipoucxoxnenne TMHEHYaThIX CIIEKTPOB.

Jemoncmpayuu. YCTpOUCTBO KOHJEHCATOpa. DHEPrus 3apsyKEHHOTO KOHJEHCATOpA.
DOnexkTpoMarHuTHble KosiebaHus. CBoiiCTBa HSIEKTPOMarHUTHBIX BOJH. Jlucmepcusi cBerta.
[Tony4yenue 6en0ro cBeTa Mpy CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomei. V3ydueHue SBICHHS  SJIEKTPOMArHUTHOM  WHAYKLHUU.
HaburoieHune CruionHoro 1 JMHEN4aToro CreKTpoB.

CTpoeHne aToMa U AaTOMHOIO s1ApAa.

PagnoakTHBHOCTh KakK CBUIETENbCTBO CJIOXKHOIO CTPOEHHs aToMoB. Ajbda-, Oera-,
ramMma-usnydenusi. OmnbiTel  Pesepdopma.  Snepnas Mogens aroma. PagmoakTuBHBIE
IpeBpanieHust aTOMHBIX saep. CoxpaHeHue 3apsJoBOr0 M MacCOBOIO YHCEN IIPH SACPHBIX
peakuusax. Merosipl HAOMIOACHUS U PETUCTPALIMU YaCTHUI] B siAEpHON (pusmke.

IIpoToHHO-HENTPOHHAA Monenb sapa. PU3HUYECKUN CMBICH 3apsJ0BOTO U MacCOBOIO
yncen. M3oronsl. IlpaBuna cMmemieHus. DHeprus CBsI3U 4YacTHI] B sjpe. JleneHue sjep ypaHa.
Llennas peakuus. SlnepHas sHepreTuka. DKojorudeckue mpoOneMsl ucnoib3zoBaHus ADC.
Hosumerpus. Ilepwon  monypacmaga. 3akOH — paJMOAaKTHBHOTO  pacranga.  BrausiHue
paZMOaKTUBHBIX W3IYyYEHUH Ha XHUBbIE OpraHusMmel. TepmosaepHas peakuus. Mcrounukn
sHeprun CosiHIA U 3BE3/.

Hemoncmpayuu. Mogens onbita Pesepdopaa. Habmonenue TpekoB B kamepe Buibcona.
VYCTpOUCTBO U IEHCTBHE CYETYMKA HOHU3UPYIOLIUX YACTHIL.

Jlabopamopnvie pabomul. I3ydenue ieneHus sjipa aToMa ypasa 1no ¢pororpaduu Tpekos.
W3ydeHne TpeKoB 3apsKEHHBIX YACTHI] 110 TOTOBBIM (poTorpadusam. VM3mepeHne ecTeCTBEHHOTO
pagualoHHOro oHa 103UMETPOM.

Crpoenne n 3Bononus BeesieHHOM

CocraB, ctpoenue u mnpoucxoxaenue ComHeuHoil cuctembl. [lmaHeTsl W Manble Tena
Conneunoil cucremsl. CtpoeHue, uzinyuyeHue u sBomouuss CosnHua u 3Be3n. CrpoeHue u
sBorronys BeeneHHOH.

Peanu3anms ecTeCTBEHHO — HAYYHO! HANPaBJEHHOCTH 00pa30BaHNs B paMKax
npoexkta « TOYKA POCTA»:
1. JlemoHcTpanmoHHble dkcriepuMeHTHl No 23 «MccienoBaHne MarHHTHOTO TTOJIS
IIPOBOJIHUKA C TOKOM»



2. JemoHcTpannonnbsie skcnepuMeHTsl Ne 25 «CaMOMHAYKIUS TPU 3aMBIKAaHUHU
pa3MBbIKaHUU LETIUa»

TemaTn4eckoe IJIAHUPOBAHHE

7 Kaace

Ne | HazBanue HanpagJ/ieHusi BOCIUTAHMSI KosaunyecTBo
pasjaena 4acoB

1 | ®usuka u ee pons | HTEmeKkTyansHoe BOCITUTaHHUE. Wzyuenue |4
B MO3HAHUU | TIPEACTABJICHUE O TpeAMETe «(PHU3UKa» U UTO OHA U3yUaeT.
OKPY’KaIoIIero Tpynosoe Bocnuranue. OOydeHHE HAXOAWUTh LEHY
MUpa neneHus (pu3nuecKoro npudopa.

2 | llepBonauanbhble | MHTEnekTyalbHOE BOcnuTaHue. M3yueHuwe crpoeHus |5
CBEICHMUS 0 | BellecTBa. VM3yueHue arperaTHOro COCTOSIHNS BEILECTBA.

CTPOEHUU
BEIIECTBA

3 | BsaumopeiictBue | MHTemnekTyanbHoe BOCITUTaHUE. Nzyuenue (21

Ten MEXaHUYECKOT'0 JIBUKEHUS Teja, NOHITHUSI CKOPOCTH, yTH
U BpeMEHHU JBWKeHus. M3yueHue cui pedcTByrolue Ha
teno. OcBoeHue peleHus 3ajad Ha Maccy, IJIOTHOCTh U
00beM, Ha CKOPOCTh BPEMs U MYyTb.
TpynoBoe Bocnuranue. OOyuyeHHE  HCIHOJB30BAHUE
JMHAMOMETPA.

4 | JlaBnenue WuTennekryanpHoe BocmuTanue. V3ydeHuwe moHATHS (23
TBEPJIBIX TeJN, | JaBJI€HUS, CIIOCOOOB  YMEHbBIIEHHS U  YBEJIWYEHUS
KUJKOCTEN U | naBieHus. VI3ydeHuwe BO3AyIIHOW 00OJIOYKK  3eMIIH.
ra3oB OcBoeHue peleHus 3aa4 Ha 1aBJICHUE.

5 | Pabora u | MaTennexryansHoe BocnuTaHue. M3ydenwe moHsTus |12
MOIITHOCTb. MEXaHUYeCKOH paboThl, MOIIHOCTH, MOMEHTa CHIIbI,

OHeprus SHEpPTUH, BUJIbl SHEPTUU.
OcBoenmne pemeHust 3agady  Ha paboOTy, MOIIHOCTb,
SHEPTHIO.
IToBTOpEHME 3
8 kaace

Ne HaszBanme pasgena | Coaep:xkaHue BOCIIMTAHUSA KosnuecTBo

4acoB

1 TerutoBele siBnenus | MHTennekTyanpHoe BocnuTaHue. l3ydeHue BUAOB 23

TEIUIoNEepeIadH.
2 DNEeKTpUYECKHe HuTennexryanpHoe BOCIIMTAHUE. N3yuenne 27
SBJICHUS AIIEKTPUYECKOTO TOJIS.
TpynoBoe Bocnutanue. OOydyeHHE HCIOIb30BAHUS
BOJIbTMETA, ammnepmMerpa u JPYTUMH
AIIEKTPUUYECKUMHU MTPUOOPaMHU.
3nopoBbecOeperaromiee  BOCHHUTaHHE.  BrusHue
AJIEKTPUYECKOTO T0JIsI HA JKHUBBIE OPTaHU3MBI.
3 OneKTpoMarHuTHele | IHTEmIeKTyansHoe BOCIIUTaHUE. N3yuenne 7
SBJICHUS MarHMTHOTO MO
3nopoBbecOeperaroniee  BOCHHUTaHHWE.  BriusHue
AJIEKTPOMArHUTHOTO I0JISL HA )KMBBIE OPTAHU3MBI.
4 CaeroBble sBieHuss | MHTennekTyansHoe BOCITUTaHHE. N3yuenne 9
NOCTPOCHHUs M300pakeHus: B JMH3ax. V3ydeHue




HCTOYHUKOB CBETA.

[loBTOpEHUE 2
9 kaacc
Ne | Hazpanme paznenia | Cogep:xanue BOCIUTAHUSA KoanuyecTBO
4acos
1 3aKOHBI HNHTennexTyabHOe BOCITUTAHHE. 26
B3auMoneucTeuss U | PopMHUpOBAaHUE NIPEACTABICHUM O HAay4HOW KapTUHE
JIBDKEHUS Tel Mupa
2 | Mexanuueckue WuTennexryanbHoe BOCIIUTAHHUE. 10
KosieOaHus U BOJNHBL. | OCBOeHHE OOILIEHAYYHBIX METOMOB: HAOIIOJEHHE,
3BYK U3MEpPEHUE, SKCIIEPUMEHT, MOJIETUPOBAHUE
3 DIIEKTPOMAarHUTHOE 3n0poBbecOeperatoiiee BocuTaHue. BiusiHue 16
noJje JIEKTPOMArHUTHBIX U3IYyYEHUH Ha KHUBbIE OPraHU3MBI.
Tpynosoe BOCIIUTAHHUE. OcBoenus
IIPAKTUYECKOIO MPUMEHEHUS] HayYHbIX 3HAHUH (QU3NKH
B )KH3HH
4 | CtpoeHue aTomMa u WHTeuiekTyaqbHOE  BOCIIUTaHHE:  M3Y4YEHHUE 10
ATOMHOTO a1ipa. | MOHATHUS PaJOaKTUBHOCTh, SHEPTUs CBA3H.
Hcnonb3oBanue DKOJIOTHYECKOE BOCIUTaHHE. DKOJOIMUYECKHUE
OHEPTUM  aTOMHBIX | IPOOJIEMBI pabOTHl ATOMHBIX JIEKTPOCTAHIIUH.
aaep
5 | Crpoenue U WuTennexryanbHoe BOCIIUTAHHUE. 4
9BOJIIOLUS dopMupoBaHUE NPEACTABICHUNH O HAy4YHOH KapTHHE
BCEJICHHOMN MHpa

[ToBTOpEHME

2




