PaGouasi nporpamma no ¢usuke (npeamerHas obnacte - EcTecTBeHHO-Hay4HbIE MPEIMETHI)
cocTaBjieHa B cooTBeTcTBUU ¢ DeepanbHbIM rocyAapCTBEHHBIM 00pa30BaTeIbHBIM CTaAHIaPTOM
OCHOBHOTO 00111eT0 00pa3zoBanus (ymeepowcoen npuxazom Munobpuayxu om 17 dexabps 2010 e.
Ne 1897 ¢ usmenenusmu om 31.12.2015 2o0a Nel577), IlpumepHoii 00pa3oBaTelbHON
pOrpaMMbl OCHOBHOTO 00IIero oOpazoBanus (npomoxonr om 8 anpens 2015 2. Ne 1/15) u Ha
ocHoBe KoHIenuuu AyXOBHO-HPABCTBEHHOTO PA3BUTHUSI U BOCIUTAHUS JINYHOCTH, MPOTPaAMMBbI
dbopMUpOBaHUS YHUBEPCAIBHBIX yueOHbIX aeiictBuii (YVY]/]) um TpeOoBaHuii Kk pe3yiapTaTam
ocBoeHust OOIT OOO MBOY I'mmuazust Ne 46 ropona Kuposga.

HopmartuBHbIe TOKyMEHTBI, o0ecTieyrBaromue pa3padoTky pabodel mporpaMMsl:
» denepanbubiii 3akoH PO «O6 o6pazoBanuu B Poccuiickoit deneparum
* DepepanbHBIE TOCYJApCTBEHHBI 00pa3oBaTENbHBIA CTaHZAPT OCHOBHOTO  OOIMIETO
obpazoBanus (ITpuka3 MunucrepcTBa oopazoanust U Hayku PD ot 17 nexadps 2010 r. Ne 1897
«O06 yrBepxxaeHnn denepantbHOro roCyaapcTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTa OCHOBHOTO
obmero oopa3oBaHus» ¢ u3MeHeHus MU oT 31.12.2015 1. Nel1577);
* OenepaabHBIN IepeueHb peKOMEHA0BaHHBIX yueOHnKoB (IIpukaz MunucrepcTBa 06pa3zoBaHus
u Hayku P® ot 31 mapra 2014 1. Ne 253 «O06 yrBepx)aeHuu heaepaibHOro MepeyHs: Y4eOHUKOB,
PEKOMEHAYEMBIX K  HCIOJIb30BAaHUIO MpPU  pean3allii  HMEIOIIHUX  T'OCYJapCTBEHHYIO
aKKpequTaluio o0pa3oBaTeNbHBIX MPOrpaMM HAYyalbHOTO OOIIETr0, OCHOBHOIO OOIIEro,
cpenHero obmiero oopazoBanus» ¢ msmeHeHussMu oT 08.06.2015 Ne 576).

B mporpamme otpaxkensl TpeboBanus OI'OC OOO k pe3ynpTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeNbHON IPOTPAMMBI, KOTOPBIE MOTYT OBITh pEaIn30BaHbI IPH U3YYCHUHU (PU3UKH.

CogepxarenpHasi 4aCTh IPOrpaMMBbI COOTBETCTBYET DyHIAMEHTAILHOMY SIIPY COACPHKAHUS
obmiero obpa3zoBaHus, MPUMEPHOU Tporpamme 1o (usuke st 5-9 KiaccoB (OCHOBHOE oO1ee
o0Opa3oBaHue): MpUMEpHbIE MPOrpaMMbl Mo (uU3MKe, aBTOpCKas mporpamma no ¢usuke E.M.
I'yrauka, A.B. [leppimkuHa.

Cornacno yue6Homy miuany MBOY I'mmuasuulNe 46 r. KupoBa Ha u3yueHue npenmMera

«pusnka» B 7-8 Kjaccax OTBOAMUTCS 2 Yaca B HeJento, 68 yacoB B rojl, B 9 — oM kiacce 3 yaca B
ron, 102 yaca B rof, 238 yacoB Ha ypoBeHb 00yUEHHUSI.

Ili1anupyembie pe3yabTaThl
JIn4HOCTHBIE Pe3yJIbTATHI:

JInuHOCTHBIE Pe3yJbTAaThl O0YUCHUS:

1) BocnuTaHWE POCCHUUCKON TPaKJAHCKOW WIACHTHMYHOCTU: MATPUOTH3MA, YBAKECHHS K
OrteuecTBy, MPOIUIOE U HACTOAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu; oco3HaHue CBOEi
THUYECKOHN MPUHAAJICKHOCTH, 3HAHUE UCTOPUH, S3bIKa, KYJIBTYPhl CBOETO HAapO/ia, CBOETO Kpas,
OCHOB KYJIBTYPHOTO Haclie[usi Hapoa0B Poccuu M 4elioBeYecTBa; YCBOCHHE TYMaHUCTUYECKHX,
JEMOKPATUYECKUX M TPATUIIMOHHBIX [IEHHOCTEH MHOTOHAIIMOHAILHOTO POCCUHCKOTO OOIIECTBA;
BOCITMUTAHHUE YyBCTBA OTBETCTBEHHOCTH U J0JTa repes; PonuHoi;

2) dopMupoOBaHHE OTBETCTBEHHOTO OTHOIIEHUS K YYEHUIO, TOTOBHOCTH M CIOCOOHOCTH,
00ydJaronmxcsi K cCaMOpPa3BUTHIO U CaMOOOPa30BaHMIO Ha OCHOBE MOTHBAIMHM K OOYyYEHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M MOCTPOCHHIO NajbHEHIIed WHAMBHIYATbHON TPacKTOPUHU
o0Opa3oBaHus Ha 0a3e OPUEHTHUPOBKU B MUpE mpodeccuii u mpodecCHOHATBHBIX MPEANIOYTEHUH,
C y4éTOM YCTOMYMBBIX TO3HABaTENbHBIX HMHTEPECOB, a TaKKe Ha OCHOBE (hopMHpOBaHUS
YBXUTEIHLHOTO OTHOIIEHUS K TPY/Y, Pa3BUTHS ONBITA YIACTHS B COIIUATBHO 3HAYMMOM TPY/JIE;

3) dopMupoBaHHE 1IEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO pa3BUTHS HAyKH U OOIIECTBEHHOW TMPAKTUKH, YUYUTHIBAIONIIETO COIHAIBHOE,
KYJIBTYPHOE, SI3bIKOBOE, TYXOBHOE MHOTOO0Opa3nue COBPEMEHHOTO MUPA;

4) bopmupoBaHHE OCO3HAHHOTO, YBAXHUTEIHHOTO U JOOPOKETATEIHHOTO OTHOIICHHS K
JIpyroMy 4YeJlOBEKY, €ro MHEHHI0, MHUPOBO33PEHHIO, KYJIbTYpe, S3bIKY, Bepe, TpaKJaHCKOU
MO3UIIMH, K UCTOPUH, KYJIbTYpE, PEITUTHH, TPATUIIUAM, S3bIKaM, IIEHHOCTSIM Hapo 0B Poccuun u
HApOJIOB MHpa; TOTOBHOCTH M CIIOCOOHOCTH BECTH TUAJIOT C JAPYTUMHU JIOABMHU U JOCTUTATh B
HEM B3aUMONOHUMAHUS;

5) oCBOEHHE COIMATBHBIX HOPM, TIPABUII MOBEACHHUS, posiel U (OpM COIHATLHOM KU3HU B



rpynmnax u cooOIIecTBax, BKIIOUYAsi B3POCIbIE U COLMATbHBIE COOOIIECTBA; YIacTHE B MIKOIHHOM
CaMOYIPAaBJIEHUU U OOILECTBEHHOM XM3HU B MpeJesiax BO3PACTHBIX KOMIETEHLUUN C y4ETOM
PETHOHANBHBIX, STHOKYJIBTYPHBIX, COIIMATLHBIX M SKOHOMHUYECKHX 0COOCHHOCTEI;

6) pa3BUTHE MOPAIBHOTO CO3HAHMS M KOMIIETEHTHOCTH B PELICHUU MOPAIbHBIX MPOOIeM
Ha OCHOBE JIMYHOCTHOTO BBIOOpA, (pOopMHpOBaHME HPABCTBEHHBIX YYBCTB U HPABCTBEHHOTO
MOBE/ICHHUS, 0CO3HAHHOTO U OTBETCTBEHHOI'O OTHOIIIEHUS K COOCTBEHHBIM IOCTYIIKAM;

7) bopmupoBaHNE KOMMYHUKATHBHOW KOMIIETCHTHOCTH B OOIIIEHUH U COTPYIHUYECTBE CO
CBEpPCTHHKAMH, JETbMHU CTapIIeT0 W MIAJIIEr0 BO3pacTa, B3POCIBIMU B  IpoLEcce
00pa3oBaTeNbHON, 0OIIECTBEHHO MOJIE3HOM, YUeOHO-ICCIeI0BaTEIbCKON, TBOPUECKON M APYTHX
BUJIOB JICATEIBHOCTH;

8) bopmupoBaHUE IEHHOCTH 3IOPOBOTO U Oe30MmacHOro 00pa3a JKU3HH; YCBOCHUE TPABHI
WHAMBUAYAIHOTO M KOJIJIEKTUBHOTO O€30MacHOrO TMOBEJCHHS B UYPE3BBIYAMHBIX CHUTYaIUsX,
YTPOXKAIOLIUX KU3HU U 370POBbIO JIIO/I€H, PABUJI IOBEJEHHS Ha TPAHCIIOPTE U Ha I0POTrax;

9) dopmupoBaHHE OCHOB 3KOJOTHYECKOW KYJIbTYphl COOTBETCTBYIOIIECH COBPEMEHHOMY
YPOBHIO 3KOJIOTUYECKOTO MBIIIIEHUS,, Pa3BUTHUE OIbITA HKOJIOTMYECKH OPUEHTHUPOBAHHOMU
pedIIeKCUBHO-OIICHOYHON U MPAKTUYECKOM NESTENIbHOCTH B )KU3HEHHBIX CUTYAIUsX;

10) oco3HaHMe 3HAUYEHUSA CEMbHM B >KM3HHM 4YEJIOBEKAa M OOIIECTBA, MPUHATUE LIEHHOCTU
CEMEMHOMN KHU3HU, YBAKHUTEIbHOE U 3a00TIUBOE OTHOIIECHUE K YJICHAM CBOEH CEMbH;

11) pa3BUTHE SCTETUYECKOTO CO3HAHUSI UYEpPE3 OCBOCHHE XYIO0KECTBEHHOTO HACJIeIUs
HapoaoB Poccun u Mupa, TBOPUECKOM IEATEIBHOCTH 3CTETUUYECKOTO XapaKTepa.

MertanpeamMeTHble pe3yabTaThl 00y4EHUS:

1) YMEHHE CaMOCTOATEIbHO OIpEAeNsaTh LEeIH CBOEro OOyuYeHHUs, CTaBUTh H
(dopMynupoBath AJis ceOsl HOBbIE 3a/lauM B yu€0e U [M03HABATEIbHOU JESITEIbHOCTH, Pa3BUBATh
MOTHBBI U HHTEPECHI CBOCH MMO3HABATEIBHOMN JEATEIHHOCTH;

2) yMEHHME CaMOCTOSTENbHO IUIAHUPOBATH MYTH JOCTUXKEHHUS IeJiel, B TOM YHUCIE
anbTepHaTHBHBIC, OCO3HAHHO BbIOMpaTh Hanbosee 3pPeKTUBHBIE CIOCOOBI PEUICHHS YUYEOHBIX U
[I03HABATEJIbHBIX 33]1a4;

3) yMeHue COOTHOCUThH CBOU JAEWCTBUS C TUIAHUPYEMBIMH Pe3yJbTaTaMH, OCYIIECTBISATH
KOHTpPOJIb CBOEH JESATEJIbHOCTH B IPOLECCE JOCTHKEHUS pe3yJbTaTa, ONpPENEsTb CIOCOObI
NEHCTBUI B paMKax MPEeASIOKEHHBIX YCIOBUN M TpeOOBaHHM, KOPPEKTUPOBATH CBOU JIEUCTBUS B
COOTBETCTBUU C U3MEHSIOIICHCS CUTYallUEH;

4) yMeHue OlIEHUBaTh TMPABUIBHOCTh BBIMONHEHUS Y4eOHOW 3ajaud, COOCTBEHHBIE
BO3MOXHOCTH €€ pEeLICHNUS;

5) BHameHuWe OCHOBAMH CAMOKOHTPOJS, CaMOOIEHKHM, TPUHATUS pEIIeHUN ¢
OCYIIIECTBIIEHUS] OCO3HAHHOTO BbIOOpA B Y4€OHOI U 1M03HABATEIbHON AESTENbHOCTH;

6) yMeHue OIpenessaTh MOHATHS, CO37aBaTh OOOOINEHHWs, YCTaHABIMBATH AHAJOTHH,
KJIaCCU(UIIMPOBATh, CAMOCTOSITEIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU JUIsl KJIacCU(UKALINY,
yCTaHABIMBATh MPUYMHHO-CIEJICTBEHHBIE CBSI3H, CTPOUTH JIOTHYECKOE  paCCyXKICHHE,
YMO3aKJTF0UeHNEe (MHIYKTUBHOE, ISAYKTUBHOE W 10 aHAJIOTHUH) | JIEJIaTh BHIBOIBI,

7) yMmMeHue co3aaBaTh, MPUMEHSATh U MPEoOpa3OBHIBATh 3HAKM U CHUMBOJBI, MOJEIH U
CXEMBI JIJIsl pelIeHHs YIeOHBIX U TIO3HABATEIHLHBIX 337149,

8) CMBICIIOBOE UTEHHUE;

9) ymeHue OpraHu30BBIBaTh Y4eOHOE COTPYAHHUYECTBO W COBMECTHYIO JESTEIHHOCTH C
YUUTEJIEeM U CBEpCTHUKAMU; paboTaTh HHIMBUYaIbHO U B TPYIITE: HAXOAUTH O0IIee pelieHue u
paspemath KOHMIMKTH Ha OCHOBE COTJIACOBAaHUS MO3UIUI U Y4€Ta HHTEPECOB; (HOPMYIUPOBATD,
apryMEeHTHUPOBATh U OTCTauBaTh CBOE MHEHHUE;

10) ymeHHe OCO3HAHHO HCHOJIb30BaTh PEUEBbIE CPEJICTBA B COOTBETCTBHHM C 3ajadyeit
KOMMYHHKAITMH JUIS BBIPAXKEHHS] CBOMX YYBCTB, MBICIECH U MOTPEeOHOCTEH; MIIAHUPOBAHUSA U
pPEeryJsiliA CBOEH IEATEIBHOCTH; BIIAJIEHUE YCTHOM M NMHCBMEHHOM PEYbI0, MOHOJIOTMYECKOU
KOHTEKCTHOW Peyblo;

11) d¢opmupoBanue u pa3BUTHE KOMIETEHTHOCTM B 00JacTH  HCIOJIb30BaHUS
nH(}OPMaIIMOHHO-KOMMYHUKAIIMOHHBIX TexHonorui (nanee UKT— kommneTeHmm);

12) popmupoBaHue ¥ pa3BUTHE IKOJOTHYCCKOTO MEBIILIICHUS, YMEHUE NMPUMEHSTH €r0 B



MIO3HABATEIbHOM, KOMMYHUKAaTUBHOW, COLMAIBHOM MpakTHKE U  NpoecCHOHAIBHON
OpHUEHTAIINH.

PerynstusHbie YY ]|

B npouecce ¢popmupoBaHusi M Pa3BUTHS PeryJATHBHBLIX YY/l Ha ypoBHe OCHOBHOIO
o0mero odpasoBanus y yyammxcsi 0yaer cpopMHpPOBaHO:

e VYMeHHE caMOCTOSAITEJbHO ONpeAeJsATh LeJH OoOydyeHHus, CTaBUTh U (POpMyIUpOBaTh
HOBBIE 33Jaud B yuyeOe M I103HABATEIbHOW JEATEIbHOCTH, pa3BUBaTb MOTHUBBI U
MHTEPECHI CBOEH MO3HABATEIBLHOU JEATEIBHOCTH.

e VYMEHHE CAMOCTOSITEJbHO IUIAHUPOBATH IIYTH JOCTHKEHMS LEled, B TOM 4HCIIE
IbTEpPHATHUBHBIC, OCO3HAHHO BBIOMpaTh HambOosee 3((EeKTUBHBIE CIIOCOOBI PELICHUS
y4eOHBIX U IM03HABATEIbHBIX 33au.

e VYMEHHE COOTHOCUTH CBOM JEHCTBHUS C IUIAHUPYEMBIMH pE3YJIbTaTaMH, OCYLIeCTBJIATH
KOHTPOJIb CBO€il JeATeJIbHOCTH B IIPOLIECCE JIOCTHXKEHUS PpEe3ylbTara, ONpPEIENsTh
crocoObl ACHCTBUI B paMKax NPEAJIOKEHHBIX YCIOBUHA U TpeOOBaHMM, KOPPEKTUPOBATh
CBOM JICMCTBUSA B COOTBETCTBUH C U3MEHSIOIIEHCS CUTyallUeH.

e VYMeHHE OLEHMBATh IIPABUIBHOCTh BBIIOJHEHHUA Y4eOHOM 3amaud, COOCTBEHHBIE
BO3MO>KHOCTH €€ PELLECHUS.

e BrnaneHue OCHOBaMM CAMOKOHTPOJIS, CAMOOLEHKM, I[PUHATUS pELIEHUH U
OCYIIIECTBJIEHUSI OCO3HAHHOT'O BbIOOpa B Y4eOHOI U 1M03HABATEIbHOM.

ITo3znaBarenbHbIE YY |

e B mnpouecce ¢opmupoBaHusi W Ppa3BUTHA MNO3HaBaTeJdbHbIX YYJl Ha ypoBHe
OCHOBHOT0 0011ero oopa3oBanus y yyammxcsi 0yaer cpopmupoBaHo:

e VYMeHHEe ompeneJsiTb NMOHATHS, CO37aBaTh OOOOIIEHUS, YCTAaHABJIMBATh AHAJIOIUU,
KJIaccu(UIMpPOBaTh, CaMOCTOSITEIILHO BBIOMpATh OCHOBAHUS W KPUTEPHH  JUIS
KJaccu(uKaluy, yCTaHABIUBATh NPUYMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH JIOTUYECKOE
paccykaeHue, yMO3aKItoueHHe (MHIYKTUBHOE, ACIYKTUBHOE, [0 aHAJOIMM) U JenaTb
BBIBO/IbI.

e VYMeHHE C€034aBaTh, IPUMEHATH M NMPeoOpa3oBbIBATh 3HAKM U CHMBOJIBI, MOJEIIN U
CXEMBI JIJIsl peLICHHs Y4eOHbIX U IIO3HABATEIbHbIX 3a/1au.

Cmbic10BOC YTEHHE.

e @opmMHUpOBaHME U Pa3BUTUE SKOJIOTMUECKOTO MBILIUIEHUS, YMEHHUE HPHUMEHSATH €ro B
MO3HABATEJIbHON, KOMMYHHKAaTUBHOM, COIIMAJIbHON MpakTUKe MU MpoQeccCHOHANIbHON
OpHUEHTAINH.

e Pa3BuTHEe MOTHMBAIIMM K OBJAJICHUIO KYJIbTYpOIl aKTUBHOTO MCIIOJB30BaHUs CIIOBapel U
JPYTUX MOUCKOBBIX CHCTEM.

Kommynukarusublie YY /]

Kak cnocobGHOCT, cTaBUTh M peuiarh ONpEAENeHHbIE THUIBI 3aJad  COLHUAIbHOIO,
OpPraHM3al[MOHHOTO  B3aWMOJACWUCTBHSA:  ONpPENENsITh LMW  B3aUMOJCHCTBHS, OLIEHUBATh
CUTYallMl0, YYUTHIBATh HAMEPEHUsS U CIOCOObI B3aUMOJEHCTBUS NapTHepa (IapTHEPOB),
BBIOMpATh a/IeKBATHBIE CTPATErHU KOMMYHHUKAIMH, OILIEHWBATh YCHEIIHOCTh B3aMMOJEHCTBHUS,
OBITH TOTOBBIM K OCMBICIIEHHOMY U3MEHEHHUIO COOCTBEHHOT'O TIOBE/ICHUS

B npouecce (popMuUpOBaHUA M PAa3BUTHH KOMMYHHMKATHBHBIX Y'Y/l Ha ypoBHe OCHOBHOIO
o0mero odpasoBanus y yuammxcs 0yaer cpopMHpPOBaHO:

e VYMeHHE OpPraHH30BBIBATH Y4e€OHOE COTPYAHHYECTBO M COBMECTHYIO JESITEIBHOCTH C
yYUTENeM M CBEPCTHHKAaMHU; paboTaTh MHAMBUAYAJILHO M B TPYyIIE: HAXOIUTh oOliee
pelieHne W paspemaTh KOH(MIMKTHI Ha OCHOBE COIJIACOBAaHHUS MO3UIMN U yuyeTa
UHTEPECOB; GOPMYIUPOBATH, APTYMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE.

e VYMEHHE OCO3HAaHHO HCHOJb30BATH DPEUYEBBIC CPEICTBA B COOTBETCTBHM C 3aJadei
KOMMYHUKAIIUM JUIS BBIPQKEHHUS CBOMX UYBCTB, MbICIEH M TOTpeOHOCTEH s
IUIAHUPOBAHMSI U PETYJSLIUU CBOEW JEATENBHOCTH; BIIAJCHME YCTHOM M INHCBMEHHOU
pEeYbI0, MOHOJIOTHYECKOW KOHTEKCTHOM PEYBIO.

e dopmupoBaHHMe U  pa3BUTHE KOMIIETEHTHOCTH B  OOJIaCTHM  MCIIOJIb30BaHUS
HHPOPMAIMOHHO-KOMMYHHKAIMOHHBIX TexHoJsorui (nainee — UKT).



OCHOBBI YHTATEIbCKOH KOMIIETEHIUH:
B ocHoBHON mikone mpoaokaeTrcs pabora 1Mo (GOPMUPOBAHHUIO U PA3BUTHIO OCHOB
YUTATEeJbCKONH KoMmeTeHuuu. OOyyaromuecs OBIAJEBAIOT YTEHHEM KaK CpeICTBOM
OCYIIIECTBIICHUS CBOUX JaJIbHEHIINX IJIAHOB:

® MPOJOJDKEHUSI 00Pa30BaHUS U CAMOOOPA30BAHUS;

® OCO3HAHHOIO IJITAHUPOBAHMS CBOETO aKTyaJIbHOTO U MEPCIEKTUBHOTO KPyra YTeHUs

(B TOM 4mCIIE TOCYTOBOTO);

® [IOAIOTOBKH K TPYIOBOH U COLMAIBHON NEATEIBbHOCTH.
VY BBIYCKHUKOB OyJeT cOpMHPOBaHA MOTPEOHOCTh B CUCTEMAaTHUYECKOM YTEHUH KaK CPEICTBE
MO3HAHUS MUpa U ceds B 3TOM MHpE, TapMOHM3AIMM OTHOIICHWH YeloBeKa U OOIIecTBa,
CO3/1aHUM 00pa3a «IoTPeOHOro OyIyIIEro.
HaBpiku paGorsl ¢ mHpoOpManMeil, Kak CIOCOOHOCTH pemIaTh 3a7a4d, BO3HUKAIOIIUE B
o0pa3oBaTelbHOM M JKM3HEHHOM KOHTEKCTE C aJIeKBaTHBIM TNPUMEHEHHEM MAacCOBBIX
UH(GOPMaLIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIi:

* CUCTEMaTH3UPOBaTh, COMOCTABIATh, AHAJIM3UPOBATh, 0000IIATh U MHTEPIPETUPOBATH
uH(GOPMAIINIO, COJIEPKAIIYIOCS B TOTOBBIX HH(OPMAIIMOHHBIX 00BEKTaX;

* BBIICIATHh TJABHYI0O M M30BITOUYHYIO HWH(GOPMALHIO, BBIIOIHATH  CMBICIOBOE
CBEPTHIBAHUE BBIACIECHHBIX (DAKTOB, MBICIICI; IPEACTABIATH HHPOPMAIUIO B CKATOM CIOBECHOM
dopme (B BUIE TUIaHA WM TE3MCOB) W B HATIISAIHO-CHMBOJMYECKOH (opme (B BHIE TaOIUII,
rpaduyecKkux CXeM M JAuarpaMM, KapT MOHSITHH — KOHLENTYyaJdbHBIX AHAarpamMM, OMOPHBIX
KOHCIIEKTOB);

* 3aMOJHATH U JOTIOIHSITH TaOJUIIbI, CXEMBbI, TUarPaMMbI, TEKCTHI.

IIpoexTHAasi 1eSITEILHOCTH

B xoxe usydenus yueOHOro mpeamera, oOydarouiecs NMpUuOOPeTyT ONbIT MPOEKTHOM

AeSTeJJbHOCTH KaK 0c000i1 popMbI yueOHOU PabOTHI, CIIOCOOCTBYFOIIICH:
® BOCIUTAHHUIO CAMOCTOSTEIHbHOCTU, MHUIIMATUBHOCTH, OTBETCTBEHHOCTH;
® T[OBBIIICHUIO MOTUBAIMH U 3P(HEKTUBHOCTH YUEOHO 1eATEIHHOCTH.

B xoje peanu3zanuu HCXOIHOTO 3aMbICiIa HAa TPAKTUYECKOM YPOBHE OBIIA/ICIOT:

® yMEHHEM BBIOMpATH aJICKBAaTHBIE CTOALLIEH 3a7aue CPECTBa;

® TIPUHUMATH PEUICHHS, B TOM YHCIIE U B CUTYalUSIX HEONPEACTEHHOCTH.
OHu noay4yat BO3MOKHOCTB!

® DPa3BUTh COCOOHOCTH K pa3pabOTKe HECKOJIbKUX BAPUAHTOB PELICHUH;

® DPa3BUTH CIOCOOHOCTH K TIOMCKY HECTAHAAPTHBIX PEIICHUN.

IIpeaMeTHble pe3yabTaThl U3ydeHHs yueOHOro mnpenmera «Pusnka» MnperMeTHON obiacTu
«EcTecTBEHHO - Hay4YHbIE TPEIMETHD»:

1) dopmupoBaHue mNpeACTaBIEHUI O 3aKOHOMEPHOW CBSI3M M I03HABAEMOCTU SIBICHUH
Ipupobl, 00 OOBEKTHBHOCTH HAay4YHOTO 3HAHUS; O cUCTeMaoOpasyrolled ponu (QU3MKU Uis
pa3BUTUS JPYTHX E€CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTMH; HAYYHOTO MUPOBO33PEHUS KaK
pe3ynbTata U3y4eHus: OCHOB CTPOEHUS MaTepuu U pyHAaMEHTaJIbHBIX 3aKOHOB (PM3UKH;

2) ¢dopMupoBaHHe NEpPBOHAYAIBHBIX MPEACTaBICHUN O (U3MUecCKOW CYITHOCTH SIBIECHUHN
npupobl (MEXaHWYECKUX, TEIJIOBBIX, AJIEKTPOMAarHUTHBIX M KBAHTOBBIX), BUIAX MaTepuu
(BewiecTBO M TOJ€), ABMKEHHHM Kak croco0e CYIIeCTBOBaHMS MaTepUH; YCBOCHHE OCHOBHBIX
uael MeXaHUKHM, AaTOMHOMOJIEKYJSIPHOTO Y4Y€HHS O CTPOEHHUU BEIIECTBa, DJIEMEHTOB
JNIEKTPOJMHAMUKA W KBAHTOBOM  ()M3MKM; OBJAJCHUE MOHATUHHBIM  amnmaparoM H
CUMBOJINYECKUM SI3bIKOM (PU3UKU;

3) npuoOpeTeHre ONbITa MPUMEHEHHS HAyYHBIX METOJIOB MTO3HAHUS, HAOII0IeHUS (PU3UUECKUX
SBJICHUM, TPOBENEHHUS OIBITOB, MPOCTHIX SKCIEPUMEHTAIBHBIX HCCIEIOBAHUN, MPSIMBIX U
KOCBEHHBIX H3MEPEHHMH C MHCIOJIb30BAaHHEM AaHAJIOTOBBIX U LU(QPOBBIX H3MEPUTEIbHBIX
npuOOpPOB; HOHUMAaHNE HEM30EKHOCTH MOTPEIIHOCTEH JTHOOBIX U3MEPEHUI;

4) noHumanue (GU3NYECKUX OCHOB M NMPHHLMUIOB JAeWCTBUS (pabOThl) MAllMH U MEXaHU3MOB,
CPEICTB MEPEIBUKEHHUS U CBS3HM, OBITOBBIX MPHOOPOB, MPOMBIIUIEHHBIX TEXHOJOTHYECKHX



MponecCoOB, BIIUAHUSA UX Ha OKPYKAIOIIYIO CPCAYy; OCO3HAHUC BO3MOKHBIX ITPUYNH TCXHOI'CHHBIX
1 DKOJIOTHYECKUX KaTtacTpod;

5) oco3HaHHME HEOOXOJUMOCTH TPUMEHEHHUS JOCTHKEHUH ((PU3UKM M TEXHOJOTUH s
PaIMOHAILHOTO TPUPOJIOTIOIB30BAHUS;

6) OBIaJICHHE OCHOBAMH OE30MACHOTO WCIIOJIb30BAHUS ECTECTBEHHBIX M HWCKYCCTBEHHBIX
ANEKTPUUECKUX M MArHUTHBIX ITOJICH, JIEKTPOMArHUTHBIX M 3BYKOBBIX BOJIH, €CTECTBCHHBIX U
UCKYCCTBEHHBIX HOHHU3UPYIOIIMX M3Iy4eHUH BO W30€KaHHE HX BPETHOIO BO3JCHCTBHS Ha
OKPYKaIONIYIO CpeIy M OpraHH3M YelIOBEKa,

7) pa3BUTHE yMEHUs IUIAHUPOBATH B MOBCEIHEBHOM >KM3HU CBOM JIEUCTBHS C MPUMEHEHHUEM
MOJYYCHHBIX 3HAHUH 3aKOHOB MEXAaHUKH, JJICKTPOJMHAMUKH, TEPMOIUHAMUKH W TEIUIOBBIX
SIBJICHUH C LIEJIbIO COCPEKEHUS 30POBbSI;

8) hbopMupoBaHKe TpeACTABICHUN O HEPAIlMOHAIBHOM HCIIOJIh30BAHUU MIPUPOTHBIX PECYPCOB
U DHEPIHH, 3arpsS3HCHUH OKPYXAIOMIeH Cpelbl Kak CJIeJICTBHE HECOBEPIICHCTBA MAIIMH U
MEXaHU3MOB.

Ilnanupyemble pe3yJibTAThI OCBOCHHS Y4eOHOT0 MpeAMeTa «(PU3uKa»
BbinyckHUK HayuMTCs:

e coOmofaTh mpaBwia O€30MACHOCTH W OXpaHbl TpyAa Hpu paboTe ¢ ydyeOHBIM U
1a00paTOPHBIM 000PYIOBaHHUEM;

® [IOHMMATh CMBICII OCHOBHBIX (PM3NYECKUX TEPMHMHOB: (U3UUECKOE TEJO0, HU3NUECKOEe
SBJICHUE, (PU3NYECKas BEJIMUMHA, CIUHHULIBI H3MEPEHUS;

® pacrmo3HaBaTh NPOOJIEMBbI, KOTOPBIE MOXHO PEHIMTh NpPU MOMOIIM (PUIUIECKUX
METO/IOB; aHAJM3UPOBATh OTICIBHBIC JTAalbl MPOBEACHUS HCCICIOBAHUNA M MHTEPIPETHPOBATH
pe3yibTaThl HAOIIOACHUHN U ONBITOB;

® CTaBUTh OMBITHI 10 WCCIEAOBAHUIO (DM3MYECKHUX SBICHUNA WU (PU3MYECKHX CBOICTB
Ten 0e3 HWCIOIB30BaHUS TPSMBIX H3MEPEHH; MpH 3TOM (QOpMyIUpoBaTh MpolieMy/3amady
y4eOHOr0 3KCIEPUMEHTA; COOMpaTh YCTaHOBKY M3 MPEAJIOKEHHOTO 000pYA0BaHMS; MPOBOAUTH
OTIBIT U (POPMYIIUPOBATH BBHIBOIBL.

ITpumeuanue. Ilpu nmpoBeneHUM HUCCIeNOBaHUS (PU3MUECKUX SIBICHUH M3MEpHUTEIbHbIE
npuOOpBl  UCTIONB3YIOTCS JIMIIb KaK MJAaTYMKH HM3MEpPeHHs (HU3MUECKUX BEIHYWH. 3alucH
NOKa3aHUN MPSAMBIX U3MEPEHUI B 3TOM ciydae He TpeOyeTcs.

® TIOHUMATH POJIb IKCIIEPUMEHTA B MOJIydeHIH HAyYHOH HH(pOpMaImm;

® TPOBOAWTH TPSMbIE U3MEPEHUS (PU3MUECKUX BEIWYHH: BpPEMs, PACCTOSHUE, Macca
Tena, 00beM, CHila, TeMIlepaTypa, aTMoc()epHOe JaBJIeHHE, BIAXXHOCTh BO3AyXa, HANpPsUKEHHE,
CHJIa TOKa, paJuallMOHHbIH (OH (C MCIOJIB30BAaHMEM JI03MMETpa); HpU 3TOM BBIOUpPATh
ONITUMAITLHBIN CIIOCO0 U3MEPEHHSI M HCIIOIB30BATh MPOCTEUIIIE METOABI OLIEHKH TIOTPEITHOCTEH
U3MEPEHUM.

[Ipumeuanue. Jro6as yuebHas nmporpaMma JoJbKHA 0OecreyrBaTh OBJIAJACHHUE MPSIMBIMU
U3MEPEHUSIMH BCEX MEePEUNCICHHBIX (PU3NUYECKUX BETHYHUH.

® TIPOBOAMTH HCCIEIOBAHUE 3aBUCHUMOCTEH (PM3MUYECKUX BEIUYMH C WCIOJIB30BaHUEM
OpSMBIX W3MEPEHWH: TNPH 53TOM KOHCTPYMPOBATh YCTAHOBKY, (DUKCHPOBATh pE3yJIbTaThI
MOJYYEHHOM 3aBUCUMOCTH (PU3MYECKHX BEIMYMH B BHJIE TaOJUI] U rpadUKOB, AeiaTh BBHIBOJbI
IO pe3yabTaTaM MCCIE0BAHMNS;

® MPOBOAWTH KOCBEHHBbIE HW3MEPEHUs (PU3MUECKUX BEJIMYMH: TPH BbINOJIHEHUH
U3MEpEeHU coOMpaTh SKCIIEPUMEHTATBHYIO YCTAaHOBKY, CIEAys TPEIIOKEHHONH WHCTPYKIIHH,
BBIYUCIIATh 3HAUEHUE BETMYMHBI U aHAJTU3UPOBATh MOJIy4YEHHBIE PE3YNIbTAThl C YIETOM 3a/1laHHOU
TOYHOCTH U3MEPEHHI;

® aHAJIM3UPOBATH CUTYAIlMH NPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa, y3HaBaTh B HUX
OPOSIBIIEHUE M3YYCHHBIX (U3MUYECKUX SBICHUM WIM 3aKOHOMEPHOCTEH M TPUMEHATh
UMEIOIINECS 3HAHUS ISl X OOBSICHEHHS,

® [IOHMMATh NPUHIMIIBI JEHCTBUS MAaIINH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB,
yCIIOBHA UX 0€30MaCHOT0 HCII0JIb30BAaHMsI B TIOBCETHEBHOM JKU3HU;



® WCIOJB30BaTh MPU BHITIOJHEHUH YYE€OHBIX 3a7a4 HAYYHO-TIONMYJSPHYIO JTUTEPATypy O
buznyecKuX SIBICHUAX, CIIPAaBOYHBIE MaTepUabl, pecypchbl IHTepHET.

BLIHyCKHI/IK MOJIYYUT BO3MOKHOCTDb HAYYUTHCH

® 0CO3HABAMb YEHHOCMb HAYYHLIX UCCIe008aHUL, POIb (QUIUKU 8 PACUUPEeHUU
npeocmasieHutl 06 OKpyicarouwem mupe u ee 6Kiad 8 YayueHue Kauecmed HCUsHu;

® UCNONBL3068AMb NPUEMbL NOCPOCHUS PUBUYECKUX MOOeNell, NOUCKA U (OPMYIUPOSKU
00KA3aMenbCme 6blOBUHYMBIX 2UNOMe3 U Meopemuieckux 6bl80008 HA OCHO8E IMNUPUYECKU
YCMAHOBNIEHHBIX (PaKmMos,

® CpasHusambv MOYHOCMb UBMEPEHUs (UUYECKUX GelUYUH NO  BelUYUHE  UX
OMHOCUMENbHOU NO2PEUWHOCIU NPU NPOBEOEHUU NPAMBIX USMEPEHULL,

®  CaMOCMOAMENbHO NPOBOOUMb KOCBEHHblE USMEPEHUSs U UCCAe008AHUS (PUIUYECKUX
BeUYUH C UCNOTIL30BAHUEM DA3IUYHBIX CNOCOO08 UBMepeHUs Pu3UYecKux 6eludut, 6bloUpamso
cpeocmea usMepeHusi ¢ y4emom HeoOX00UMOU MOYHOCMU UMepPeHUll, 0O00CHO8bI8AMb GbIOOD
cnocoba usmeperus, a0ek8amHo2o nOCMagIeH ol 3a0aude, Npo8oOUMs OYeHKY 00CMOBEPHOCMU
NOJLYYEHHBIX PE3YIbIMAmos;

® GOCHPpUHUMAMb UHGOPMAYUIO DUBUUECKO2O COOEPIHCAHUS 8 HAYYHO-NONYIAPHOU
qumepamype U cpeocmeax Maccosol UHDOpMayul, Kpumudecku OYeHU8Ambv HNOLYYEHHVIO
uHhopmayuro, anaruzupys ee cooepicarue u OaHHvle 00 UCMOYHUKe UHpopMayulL,

® co30asamv coOOCMBeHHble NUCbMEHHbIE U YCIHble COOOUeHUs O PUBUYECKUX ABLEHUSX
Ha  OCHOBe  HECKONbKUX  UCMOYHUKO8  UHDOpMAayul,  CONPOBOHCOAMb  GbICIMYNJIEHUE
npesenmayuett, y4umolédas 0COOeHHOCMU ayOumopuu C8epCmMHUKOS.

MexaHnuecKue siBJIeHHUsI

BbInyCKHUK HAYy4YUTCH:

® pacno3HaBaTh MEXAHWYECKUE SIBJICHUS M OOBSICHITH HAa OCHOBE MMEIOIIUXCS 3HAHUU
OCHOBHBIE€ CBOMCTBA WJIA YCJIOBHS MPOTEKAHUS ITUX SBJICHHUI: paBHOMEPHOE U HEPABHOMEPHOE
JBUKEHHUE, PABHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJIMHEMHOE JABUKEHUE, OTHOCUTEIBHOCTH
MEXaHUYECKOT0 JIBUKEHHS, CBOOOJHOE Ma/leHHue Tell, pPABHOMEPHOE JBUKEHHE MO0 OKPYKHOCTH,
VMHEpLMS, B3aUMOJICCTBUE TEJl, PEAKTUBHOE JBHKECHUE, Iepelada JaBICHUs TBEPABIMUA TEJIaMH,
KUAKOCTAMU U TrazaMu, aTMoc(epHoe [aBieHHUE, IJIaBaHUE TeJ, PaBHOBECHE TBEPABIX Tell,
UMEIOIINX 3aKperyIeHHYI0 OCh BpallleHUus, KoliedaTelbHOE MBIKEHUE, PE30HAHC, BOJHOBOE
JBUKEHHE (3BYK);

® OIKCBHIBATh M3YYEHHBIE CBOWCTBA TEJI M MEXAaHUYECKHUE SBIICHUS, HCIIOIb3Ys
¢dbuznyecKkue BeTUYUHBL: MyTh, IEpEMEIIEHNEe, CKOPOCTh, YCKOPEHHE, TIEPUOI OOpallleH s, Macca
TeNa, IJIOTHOCTh BEIECTBAa, CUia (CHUJa TSDKECTH, CHJIa YNPYTOCTH, Cujla TPEHUs), JaBJIEHHE,
UMIyIbC TeNa, KHUHETUYEeCKash HHEprusi, MOTEHLHUalbHas DJHEpPrus, MexaHudeckas padorta,
Mexanudeckas MomHocth, KIIJ[ mpu coBepmieHnu paboThl € HCHOIB30BAaHHUEM IPOCTOTO
MeXaHHM3Ma, CHJIa TPEHHs], aMIUIUTY/1a, IEPUOJ] U YaCTOTa KoJeOaHUM, IIIMHA BOJHBI U CKOPOCTh
€€ pacHpoCTpaHEHHUs; IMpU ONUCAHUM MPaBWIBHO TPAaKTOBAaTh (U3MYECKUH  CMBICH
UCTIONB3YEMBIX BENUYMH, WX OOO3HAYEHUS W EAUHHIBI H3MEPEeHUs, HaXOAUTb (HOPMYIIHI,
CBSI3BIBAIONIME JAHHYIO (DH3WYECKYIO BEJIMUMHY C APYTUMHU BETUYMHAMH, BHIYUCIATH 3HAYCHUE
(bu3NYECKOI BETUYNHBL;

® AHAJIM3HMPOBAaTh CBOMCTBA TEJ, MEXAaHWYECKHE SBIICHHWS W IPOLECCHI, HCIOIb3Ys
bu3NYecKue 3aKOHBI: 3aKOH COXPAHEHHsI DHEPTUHU, 3aKOH BCEMUPHOTO TATOTCHUS, TPHHIIUI
cynepno3uiuu cui (HaxoxkaeHue paBHonercTByromen cumbl), I, II u III 3akonsr HeioToHAa,
3aKOH COXpaHEHUs HMIyJibca, 3aKkoH ['yka, 3akoH I[lackans, 3akoH Apxumena; npu 3TOM
pa3ianyaTh CIOBECHYIO (OPMYITHUPOBKY 3aKOHA M €70 MaTEMaTHIE€CKOE BhIPaXKEHHE,

® pasnuyaTh OCHOBHBIC TNMPU3HAKA HM3YYEHHBIX (U3MYECKUX MOJETIeH: MaTepuaibHas
TOYKa, MHEPIMAJIbHAS CUCTEMA OTCYETA;

e pemaTh 3a7aud, UCTIOIB3Ys (PU3NYECKUE 3aKOHBI (3aKOH COXPAHEHUS SHEPTUH, 3aKOH



BCEMHUPHOI'O TAroTeHus, npuHuun cyneprnosumuu cwi, I, II m III 3akoHsl HeroTOHA, 3aKoH
COXpaHEHUs HMIyJdbca, 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena) u (GopmyIsl,
CBsI3bIBaIOIIME (DU3MYECKHE BEIMYHMHBI (IIyTh, CKOPOCTh, YCKOPEHHE, Macca Teja, IUIOTHOCTh
BEIIEeCTBa, CUja, JABJICHHE, UMITYJIbC Tela, KMHETUYeCKasi dHEeprusi, MOTEHIMalIbHAs JHEpPTrus,
MexaHu4deckasi pabora, mexaHuueckas MomHocTh, KIIJ] mpoctoro mexanusma, cuiia TPEHHUS
CKOJIbKEHUS, KOA(P(UIIUEHT TPEHUs, aMIUIUTY/1a, IEPUO] U 4acTOTa KoJeOaHUM, JUIMHA BOJHBI U
CKOPOCTb €€ pAacCIpOCTPAHEHUs): Ha OCHOBE aHajIM3a YCIOBHUS 3aJaud 3alUChIBaTh KpPaTKOE
YCIIOBUE, BBIACTATh (PU3MYECKHE BEIMYMHBI, 3aKOHbI U (QOpPMYJbl, HEOOXOAMMBIE IS €€
peLIeHHs, IPOBOAUTH PACUETHl U OICHMBATH PEAbHOCTh MOJIyYEHHOTO 3HAYCHHS (PU3UUECKOU
BEJIMYMHBI.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCS:

® UCNONbL308aMb 3HAHUAL O MEXAHUYECKUX SGNIeHUIX 6 MNOBCeOHEeB8HOU JHCU3HU Ol
obecneyenuss b6ezonacHocmu npu oopaweHuu ¢ nPUOOPaMU U MeXHUYECKUMU YCMPOUCmeamu,
0151 COXpaHeHUusi 300p06bsi U COONOOEHUS. HOPM IKOJIOSUYECKO20 NOBEOeHUsl 8 OKpYydcaroujell
cpede;  npueoOUMb  NpUMepbl  NPAKMUYECKO20 UCHONb306AHUS  (U3UYECKUX 3HAHUU O
MeXaHuyecKux sAeleHusX U QuU3UYecKux 3aKOHAX;, NpuUMepbl UCHNONb308AHUSL B0300HOBIAEMbIX
UCTMOYHUKO8 — JHepeuu,  9KOJNO2UHEeCKUX  NOCNe0CmBUti  UCCIe008aHUsL  KOCMUYECKO20
NPOCMPAHCMS,

® pasziuyams paHuybl NPUMEHUMOCMU QUSUYECKUX 3AKOHO8, NOHUMAMb 8CeoOuuli
xapaxkmep @QYHOAMEHMANbHLIX 3AKOHO8 (3AKOH COXPAHEHUS MeXAHUYecKou 3SHepauu, 3aKOH
COXpaHeHUs. UMNYIbCA, 3AKOH BCEMUPHO20 MA2OMEHUs) U O02PAHUYEHHOCb UCHOIb308AHUS
yacmuwix 3aKkoH08 (3akon I'yka, Apxumeoda u op.),

® HAXo0UmMvb AOEeK8AMHYIO NPEONIONCEHHOU 3a0aye QuU3UYecKyr0o MOoOelb, pa3peuams
npobreMy KAk HA OCHO8e UMEIOWUXCA 3HAHULL NO  MeXaHuke ¢  UCHOJb308AHUEM
Mamemamuyecko2o annapama, max U npu NOMOWU Memooo8 OYeHKU.

TenioBble ABJICHUS
BbInycKHUK HAYYHTCS:

® Dpacro3HaBaTh TEIUIOBBIE SBJICHHUS W OOBICHATH Ha 0a3e HUMEIOUIMXCS 3HAHUM
OCHOBHBIE CBOICTBa WJIM yCJIOBHS MPOTEKAHUS ITHUX siBICHUN: nuddysus, n3amMeHeHne odbema
Tel NpU HarpeBaHUU (OXJAXKJIEHUH), OoJplIas CKUMAEMOCTb TIa30B, Majlasg CKUMaeMOCTb
KHUJIKOCTeH M TBEpIbIX TEJ; TEMJIOBOE pPAaBHOBECHE, HCIApEHUe, KOHJEHCAlus, IUIaBJICHHE,
KpUCTAJIIM3alUs, KHUIEHHE, BIAXKHOCTh BO31yXa, pa3IMYHBIE CIOCOOBI TeIIonepeaayn
(TerIoNpOBOJHOCTb, KOHBEKIIMS, M3JIyUYEHHE), arperaTHble COCTOSHHS BEIIECTBA, MOTJIOIIEHUE
DHEPTUU TIPH HMCIAPEHUH KHUJIKOCTH W BBIJCICHHE €€ NMPH KOHIEHCAIMU Tapa, 3aBHCUMOCTh
TEMIIEPATypPhbl KUTICHUS OT JaBJICHUS;

® OIUCHIBATh W3YYEHHBIE CBOWCTBA TEJI M TEIJIOBHIC SBJICHUS, UCTIONB3YS (pU3MUECKUE
BEJIMYMHBI: KOJMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEPTHS, TEMIIepaTypa, yIeNbHas TeIJI0eMKOCTh
BEIIECTBA, Y/AeJIbHAs TEIUIOTa IUIaBJIEHMs, YyJelbHas TeIIoTa NapooOpa3oBaHUs, yJelbHas
TEIUIOTa CropaHusl TOIUIMBA, KO3(DPHUIMEHT MOJE3HOro AEHCTBHS TEIUIOBOTO JBUTATENs; MpU
OMHMCAHUW TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCIOJIb3YEMBIX BEIMYUH, UX
0003HauEHUSI U €MHUIIBI U3MEPEHUS, HAXOAUThH (YOPMYITBI, CBSI3BIBAIOIINE TAaHHYIO (PU3NIECCKYIO
BEJIMUMHY C JPYTUMU BEeTUYMHAMU, BEIYUCISITh 3HAUCHUE (PU3NIECKON BETTUYUHBI;

® aHAJIM3UPOBATh CBOMCTBA TEJ, TEIUIOBBIE SIBIEHUS U MPOLIECCHI, UCIOIb3Ys] OCHOBHbBIE
MOJIO)KEHUS aTOMHO-MOJIEKYJISIPHOTO YYEHHS O CTPOCHHMHM BEIIeCTBA U 3aKOH COXPaHEHUs
SHEPIuHy;

® Dpa3IUyaThb OCHOBHBIE NMPU3HAKU H3YYEHHBIX (U3NYECKUX MOJENEH CTPOEHHUsS ra3os,
KHUIIKOCTEH M TBEPIIBIX TEIT,

® [PUBOJIUTH MNPUMEPHl MPAKTUYECKOTO UCIONb30BaHUS (U3UUECKUX 3HAHUH O
TEIUIOBBIX SIBIICHUSX;

e pewmaTh 3aJlauM, HCIOJIb3ysl 3aKOH COXPAaHEHUsS SHEPruu B TEIUIOBBIX Ipolieccax U
dopMynbl, CBs3bIBalOIIME (U3UUECKUE BEIMYMHBI (KOJIMYECTBO TEIUIOTHI, TEMIIeparypa,
ylenabHas TEMJIOEMKOCTh BEUIeCTBa, YyJAeAbHAs TEIUIOTa IUIaBJICHUS, YJelbHas TerioTa
napooOpa3zoBaHus, YAeTIbHas TEIJIOTa CrOPaHMs TOIUIMBA, KOI((OUIMEHT MOJIEe3HOTO AeHCTBUS




TEIUIOBOTO JIBUTATENsI): HA OCHOBE aHaIW3a yCIOBHS 3aJaud 3alUChIBAaTh KPATKOE YCIOBUE,
BBIIETATh (U3MYECKHWE BEIUYMHBI, 3aKOHBI M (QOpPMYJbl, HEOOXOIUMBIE IJIsl €€ pelIeHUS,
IPOBOJUTH PACUYEThl U OLIEHUBATH PEATHLHOCTH MOJYYCHHOTO 3HAUCHHST (DU3MUECKON BEITMYMHBEI.
BbinycKHUK MOJYYUT BO3MOKHOCTH HAYYUThHCS:

® UCNONbL306aMb  3HAHUSL O MENN0BbIX SGNEHUAX 6 HNOBCEOHEBHOU JHCUSHU Ol
obecneuenusi 6e30nacHocmu npu 0opawjeHuy ¢ npudopamu U MexHUYeCcKUMU YCmpoucmeamu,
0151 COXpaHeHust 300P06bsl U COONIOOCHUST HOPM IKOIOSUYECKO20 NOBeOeHUsl 8 OKpyicaloujell
cpede; npusoOUMb NPUMEPbl IKOJOSUYECKUX NOCIeOCEULl pabombl Ogueameinell 8HYMpeHHe20
C20paHUsl, MEenaioGuIX U 2UOPOIIEKMPOCMAHYULL

® paziuuams paHuybl NPUMEHUMOCMU @QUUYECKUX 3AKOHO8, NOHUMAMb 6CeoOujutl
xapaxkmep @yHOamenmanoublX GU3UUECKUX 3AKOHO8 (3AKOH COXPAHEHUS IHep2uU 8 Menjio8blx
npoyeccax) u 02panuieHHOCMs UCNOIb308AHUS YACMHBIX 3AKOHO8,

® HAX0O0UMb AO0EKBAMHYI0 NPEONIONCEHHOU 3a0aue uU3UYecKyio Mooelb, pa3peulambs
npobneMy Kak Ha OCHO8e UMEIOWUXCA 3HAHULL O MeNnlo8blX ABNEHUAX C UCNOIb308AHUEM
Mamemamuyecko2o annapama, max u npu NOMOwiU Memooo8 OYeHK.
DJieKTprYeckre 1 MATHUTHbBIE SIBJIEHUS
BbINyCKHUK HAYYHTCS:

® pAacO3HaBaTh JJIEKTPOMArHUTHBIC SIBICHUS M OOBSACHATH HAa OCHOBE HMMEIOIIUXCS
3HAaHWI OCHOBHBIE CBOMCTBA WM YCIOBHUS TNPOTEKAHHS OSTUX SIBJICHHM: AJIEKTpU3ALUS Tell,
B3aMMOJICHCTBHE 3apsAJ0B, AJIEKTPUUYECKUH TOK U €ro JeHCTBUS (TEIUIOBOE, XUMHYECKOE,
MarHuTHOE), B3aMMOJICIICTBHE MAarHUTOB, AJIEKTPOMArHUTHAS MHIYKIUS, IeHCTBUE MarHUTHOTO
IOJsl HAa MPOBOJHUK C TOKOM M Ha JABIDKYIIYIOCS 3apsOKCHHYIO YacTHIly, JIeHCTBUE
AIEKTPUYECKOTO TOJSI Ha 3apsHDKEHHYIO YacTHUIly, AJIEKTPOMArHUTHBIE BOJIHBI, MPSMOJIUHEHHOE
pacrpocTpaHeHHe CBETa, OTPAKEHHE U TPEJIOMIICHHE CBETA, AUCIIEPCHUs CBETA.

® COCTaBJSATh CXEMbI JJIEKTPUUECKUX IIeTel C TOCIeI0BAaTENIbHBIM M IapallieIbHBIM
COETMHEHUEM DJIEMEHTOB, pa3jinyasi yCJIOBHbIE 0003HAUEHHS DIIEMEHTOB AJIEKTPUUYECKUX LIeTIen
(MCTOYHHK TOKA, KIIFOY, PE3UCTOP, PEOCTAT, JIAMIIOUYKA, aMIIEPMETP, BOIBTMETD).

® UCMOJb30BaTh ONTHUECKHUE CXEMBI JIJIsl MOCTPOCHUS M300paKeHUI B TUIOCKOM 3epKajie
U coOuparoIeH JIUH3e.

® ONUCHIBATh W3YYEHHBIE CBOICTBA TEN W DJIEKTPOMATHUTHBIC SIBICHHUS, HCIOIB3YS
¢u3nvecKkne BENWYHMHBI: DJCKTPUYECKUU 3apsijl, CHJAa TOKa, OJJIEKTPUYECKOe HampshKeHUe,
JJIEKTPUUECKOE CONPOTUBIICHUE, YJEIbHOE CONMPOTUBIIEHNUE BEIIECTBA, paboTa 3JIEKTPUYECKOTO
MOJISl, MOIIHOCTh TOKa, (OKYCHOE pacCTOSIHHE W ONTHYECKas CHila JIMH3BI, CKOPOCTh
ANEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETA; MPU OMHCAHUM BEPHO TPAKTOBATH
(GU3NYECKUl CMBICT HCHOJB3YEMBIX BEJIWYMH, WX OO0O03HAUYEHUS ¥ EIUHHIBI H3MEPEHHS,
HaXOJHUTh (POPMYIIBI, CBA3BIBAIONINE TAHHYIO (PH3NYECKYIO BETUYMHY C IPYTUMH BEIMYMHAMH.

® aHAJIM3UPOBATH CBOMCTBA TEJ, DJEKTPOMATHUTHBIC SIBICHHUS U MPOIECCHI, HCIOIB3YS
(du3nUeckre 3aKOHbI: 3aKOH COXPAHEHUS JEKTPUIECKOro 3apsaaa, 3akoH OMa a1 yyacTKa LenH,
3akoH J[xoyns-JIeHna, 3aKOH NPSIMOJIMHEMHOIO PAacIpOCTPAHEHMsI CBETA, 3aKOH OTPaXKEHUs
CBETa, 3aKOH NPEJIOMJICHHs CBETa; MPU 3TOM pa3inyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U
€r0 MaTeMaTU4eCKOe BBIPAKEHHE.

® TPUBOJUTH NPUMEPHl MPAKTUYECKOTO HCMIOIB30BaHUS (U3MUECKUX 3HAHUU O
AIEKTPOMATrHUTHBIX SBJICHUSIX

® pemiaTh 3a/1a49M, UCTIONB3Ys (PU3NIECKHe 3aKOHBI (3aKkoH OMa 1T yJacTKa e , 3aK0H
Ixoynda-JIeHna, 3aKOH OPSIMOJIMHEWHOTO PAcCHpOCTPAHEHHUsI CBETA, 3aKOH OTPAXKEHHS CBETa,
3aKOH TIpeTIOMJIEHUSI cBeTa) U (hOpMyIbl, CBA3BIBAIOIINE (PU3NYECKUE BEIMYMHBI (CHIIa TOKa,
ANEKTPUUECKOE HAMpPsHKEHUE, JIIEKTPHUYECKOE COMPOTHBICHHE, YAETHHOE CONPOTHBIICHHE
BEIIIECTBA, paboTa IEKTPUUYECKOT0 MO, MOIIHOCTh TOKa, (JOKYCHOE PACCTOSHUE M ONTHYECKas
CHJIa JIMH3BI, CKOPOCTh AIIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI W 4YacTOTa CBETa, (OPMYIIBI
pacyera 3JIEKTPUUYECKOTO CONTPOTUBIICHUS MPH MOCIEI0BATEILHOM U NMapauIeIbHOM COeIMHEHUN
IIPOBOJTHUKOB): Ha OCHOBE aHaJM3a YCIOBHS 3aJadyll 3allMCBIBATH KPAaTKOE YCIOBHUE, BBIICIATH
dbusznyecKkue BENUYUHBI, 3aKOHBI M (HOPMYINbI, HEOOXOMUMBIC IJIs €€ pPEelIeHUs, MPOBOIUTH
pacueThl M OIIEHUBATh PEATbHOCTH TOTYY€HHOTO 3HAYCHUST (PH3MUECKON BETHYNHBI.




BbINnyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUTHCA:

® UCNONBL3068AMb 3HAHUS 00 INEKMPOMACHUMHBIX SAGNEHUAX 8 NOBCEOHEBHOU HCUZHU OIS
obecneyenuss b6ezonacHocmu npu oopaweHuu ¢ nPUOOPaMU U MeXHUYECKUMU YCMpOUCmeamu,
0151 COXpaHeHUsi 300P06bsi U COONOOEHUS HOPM IKOJIOSUYECKO20 NOBEOCHUsl 8 OKpYydcaroujell
cpede; npusoOUMs NPUMePbL GIUAHUS INEKMPOMASHUMHBIX UZTYUEHUL HA JHCUBbIEe OP2AHUZMYIL,

® paziuuamv Sparuybl NPUMEHUMOCMU QUUYECKUX 3AKOHO8, NOHUMAMb 6CeoOuull
xapakmep (YHOAMEHMANbHLIX 3AKOHO8 (3AKOH COXPAHEHUs JSAeKMPU4ecKkoeo 3apsoa) u
02PAHUYEHHOCMb UCNONIL308AHUS YACHBIX 3aKOHO8 (3axon Oma 013 yyacmka yenu, 3aKOH
IDicoyns-Jlenya u op.);

® UCNONBL3068AMb NPUEMbL NOCPOCHUS PUBUYECKUX MOoOeNell, NOUCKA U (OPMYIUPOSKU
00KA3amMenbcme 6bl0BUHYMBIX 2UNOMe3 U Meopemuieckux 6bl80008 HA OCHOBE IMNUPUYECKU
YCMAHOBNIEHHBIX (PaKmMos,

® HAX0O0UMb AO0EKBAMHYIO NPEONONCEHHOU 3a0aye @U3UUECKYI0 MOOelb, paspeulams
npobnemy Kak HA OCHO8e UMEOWUXCSA 3HAHUL 00 JJIeKMPOMACHUMHBIX AGIEHUAX C
UCNONB308AHUEM MAMEMAMUYECKO20 annapama, max u npu ROMowu Memooo8 OYeHKU.
KBaHTOBbBIE SIBJICHUSI
BrpInyCKHUK Hay4YuTCH:

® pAacCIlO3HABAaTh KBAaHTOBBIC SIBIICHUS W OOBSICHATH HAa OCHOBE WMEIONIUXCS 3HAHUUN
OCHOBHBIC CBOWCTBA WMJIU YCIIOBHUS MPOTEKAHUS TUX SIBICHHUN: €CTECTBEHHAS W MCKYCCTBEHHAs
pPalMOaKTUBHOCTh, O-, - W Y-U3Iy4YCHHUs, BOSHUKHOBEHHEC JIMHEHYATOrO CIIEKTpa H3Iy4YCHUS
aToMa;

® OIHUCHIBATh HM3yYCHHBIC KBAHTOBBIC SIBIICHHS, HCIOJb3ysd (DU3HUECKUE BEIUYHHBI:
MacCcOBO€ YHCJIO, 3aps0BOE YHUCIIO, TIEPUOJ TOIypachaaa, SHeprusi (OTOHOB; MPU OMHUCAHUU
MPABWJIBHO TPAKTOBATh (PU3NYCCKUH CMBICI HCIIOB3yeMbIX BEJIMYUH, WX OOO3HAYCHHS U
€JIMHUIBI U3MEPEHUS; HaXOIUTh (HOPMYJIbI, CBSI3BIBAIOIINE TAHHYIO) (PH3UYECKYIO BEIHUYHHY C
JPYTHMH BETUYHMHAMH, BEIUUCISITh 3HAYCHNE (PU3UUYCSCKON BEITUIMHBL;

® aHaJIM3UPOBATh KBAHTOBBIC SIBJICHUS, UCIOJB3Ysd (U3NYCCKHE 3aKOHBI U MOCTYJIATHI:
3aKOH COXPaHEHHsI DHEPIuH, 3aKOH COXPAaHCHHS SJICKTPUYECKOTO 3apsja, 3aKOH COXPaHEHUS
MaccoOBOTO 4YHCIa, 3aKOHOMEPHOCTH H3JIyYEHHs] M TOTJIOUICHHS CBETa aTOMOM, IPH 3TOM
pa3ianyaTh CIOBECHYIO (POPMYITUPOBKY 3aKOHA U €70 MaTeMaTHUE€CKOE BhIPaXKEHHE,

® pasnMuaTh OCHOBHBIC TNPH3HAKU IIAHETAPHOW MOJENH aToMa, HYKJIOHHOW MOJEIH
ATOMHOTO $S/1pa;

® TPHUBOJIUTH TPHUMEPHI TPOSIBICHUS B TPHUPOJEC W TMPAKTUICCKOTO WCIIOIH30BAHUS
PaAMOAKTUBHOCTH, SIJICPHBIX U TEPMOSICPHBIX PEAKIIHA, CIEKTPAILHOTO aHATN3a.
BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCSH:

® UCNONBL306AMb NOJNYYEHHblE 3HAHUA 6 NOBCEOHEHOU MHCUSHU NpU 00paujeHuu ¢
npubopamu U MexHudeCKUMU YCmpoucmeamu (CYemuyux UOHUUPYIOWUX 4acmuy, 003uMemp),
0151 COXPaHeHUsi 300P06bsi U COONIOCHUST HOPM IKOIOSUYECKO20 NOBEOCHUsl 8 OKpYlcaloujell
cpeoe;

® COOMHOCUMb IHEPIUIO CE53U AMOMHBIX 0ep C 0eheKmMOoM MACChL;

® NPUBOOUMb NPUMEPHL GIUAHUSL PAOUOAKIMUBHBIX USLYYEHULl HA JCUBLLE OPSAHUZMDBL,
NOHUMAMb NPUHYUN OCLICMBUsL O03UMEMPA U PA3IUYAmMb YCIL08USL €20 UCNOIb308AHUS,

® NOHUMamMb IKOAO2UYecKUe NpooLemMbl, BO3HUKAIOWUE NPU UCNONb308AHUU AMOMHBIX
INEKMPOCMAHYULl, U NYMU peulenus SMux npoorem, NnepcneKmugbl UCNOIb30BAHUS
VAPABAAEMO20 MEPMOAOEPHO20 CUHME3.

JIeMEHTBI ACTPOHOMMH

BbinmycKHUK Hay4HnTCS:

e yKa3bplBaTh Ha3BaHMs MaHeT COJHEYHOH CHCTEMBI; pa3inyaTh OCHOBHBIE MPU3HAKU
CYTOYHOIO BpallleHusi 3Be3qHoro HeOa, aBwkeHus Jlynel, CoimHIA M IUIaHET OTHOCHTENBHO
3BE3J;



® [OHUMATh PA3JIMYUS MEKIY TEIUOICHTPUYCCKON M TEOIEHTPUYECKON CHCTEMaMu
MHpa;

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUThCH:

® yKazvleamv 00wWUe CEOUCMEA U ONMAUYUS NIAHem 3eMHOU 2pYynnvl U WiaHem-
eueanmog; manvix men ConneuHou cucmemvl U OGOALWUX NIAHEM; NOAb308AMbCS KAPMOU
38e30H020 Heba npu HabIOOeHUsX 36e30H020 Hebd;

® pazIuUNaAmMb _OCHOBHbIE XAPAKMEPUCMUKU 36e30 (pasmep, usem, memnepamypa)
COOMHOCUMb Y6em 36e30bl C ee MeMNepamypou;

® paziuuams eunomesvi 0 npoucxodxcoenuu CONHeUHolU CUCMeMbl.

Coaeprxanue y4e0HOI0 npeamMera.
Puzuka ¥ GpusnvecKue MeToAbl H3YYeHUs NPUPO/bI

®usnka — Hayka o npupoje. dusnueckue tena u sApiaeHus. HabGmronenue m onucanue
¢u3nueckux sBiaeHud. DuU3HUECKU 3KCepUMEHT. MoAenupoBaHUE SIBICHUA U OOBEKTOB
IIPUPOJIBI.

@u3nyecKkue BEIMYMHBI M UX H3MepeHue. TOYHOCTP M NOTPEIIHOCTh H3MEPECHM.
MexnyHaponHas cucTemMa eIMHULL.

@usnueckue 3aKOHBI M 3aKkOoHOMepHOcTH. Pu3uka M TexHMKa. HaydHbelii Meron
no3Hanus. Ponb ¢pusnku B GopMHUpPOBAHNN €CTECTBEHHOHAYUYHOW I'PaMOTHOCTH.

Mexanuyeckue siBJ1eHUS

Mexannueckoe JIBM)KeHHE. MarepuaibHas TOYKAa KaK MOJAEIb (PU3MUECKOro Tea.
OTHOCHUTENBHOCTh MeXaHudeckoro IBukeHHs. Cucrema orcyera. PU3NYECKUE BEIUYUHBL,
HEOOXOIUMBIE ISl OMMCAHUS JABMXKEHUS M B3aUMOCBS3b MEXIYy HUMHU (IIyTh, IEpEMEILEHUE,
CKOpOCTb, YCKOPEHHE, BpeMs IBM)KEHUs). PaBHOMEpHOE M paBHOYCKOPEHHOE IpPSIMOJIMHEIHOe
JIBWKECHHE. PaBHOMEpHOE IBH)KEHHME 110 OKpYKHOCTH. [lepBblii 3akoH HproToHa M mHepuus.
Macca tena. IInotnocts BemectBa. Cuna. Equnuiel cuiibl. Bropoit 3akon Herotona. Tpetwuit
3akoH Hprorona. CBoOoaHoe nagenue ten. Cuna TshkecTu. 3aKOH BCEMUPHOro TaroteHus. Cuina
ynpyroctu. 3akoH ['yka. Bec tena. HeBecomocTs. CBsi3b MEXKIy CHIION TSDKECTH U MaccOM Tella.
Junamometp. PaBHozelicTBytomas cuna. Cuna TpeHus. TpeHue ckonbkeHus. TpeHue mokos.
TpeHune B npupoie U TEXHUKE.

Nmnynbe. 3akoH coxpaHeHMs UMITynbca. PeakTuBHOE ABM>KeHHE. Mexanndeckas pabora.
MomHocts. OHeprus. IlorennuansHas u kuHeTHdeckas sHeprud. lIpeBpamienne oqHoro Buja
MEXaHUYECKOM 3HEpruu B Apyroul. 3aK0H COXpaHEHUS MOJTHON MEXaHUYECKOM SHEPTUU.

IIpocTeie MexaHU3MBI. Y CIIOBHS PaBHOBECHS TBEPAOIO TENA, UMEIOLIETO 3aKPEIUIEHHYIO
OChb JIBW)KEHMS. MOMEHT cwibl. [Jenmp msaswcecmu mena. Peraar. PaBHOoBecue cwil Ha peryare.
Pbruaru B Texnuke, ObITY U npupone. IlonBuxkHble M HEeMOABMKHBIE Onoku. PaBeHCTBO paboT
MPU KCTOJB30BAaHUH TMPOCTHIX MEXaHU3MOB («30JI0TOE MpaBWIIO MeXaHuKuy»). Kosddurument
MI0JIE3HOTO AEUCTBUS MEXaHU3Ma.

HaBnenune TBepAbIXx Ten. EnuHunel usMepenus aasieHus. CrnocoObl W3MEHEHUs
nasieHus. JlaBnenne xunkocrel u ra3zos 3akoH [lackans. J[aBieHue )KMIKOCTH Ha THO U CTEHKU
cocyna. CooOmatromuecst cocyabl. Bec Bozmyxa. AtmochepHoe npasienue. I3mepenue
atMocdepHoro aasneHus. OnbiT Toppudemu. bapomerp-anepoun. AtmocdepHoe naBieHue Ha
pa3nuYHbIX BeIcOTax. ['MapaBnnueckue MexaHu3Msl (ipecc, Hacoc). JlaBlieHne KUAKOCTH U Traza
Ha MOrpy>KEHHOE B HUX Ten0. ApxumMenoBa cuia. [lnaBanue ten u cynoB BozayxomnnaBaHue.

Mexannueckue kosiebanus. Ilepuosn, dacrora, amriuTyna kosebanuid. Pe3onanc.
MexaHuueckre BOJHBI B OAHOPOJHBIX cpenax. /inHa BoiHBI. 3ByK Kak MEXaHHWYECKas BOJIHA.
I'poMKOCTB 1 BBICOTa TOHA 3BYKA.

TenJioBbie ABJICHUSA

Crpoenue BemecTBa. ATOMBI U MOJEKYNIBL. TeIIOBOE IBUKEHHE aTOMOB M MOJIEKYI.
Juddy3us B razax, ®KHIKOCTSIX U TBEPAbIX Telax. bpoyHnosckoe osusicenue. BzanmopaencTaue
(mpuTsSKEHME M OTTAJKMBaHHE) MOJEKYJ. ArperatHble COCTOSHUSI BeullecTBa. Paziuuue B
CTPOEHUH TBEPABIX TEJ, KUAKOCTEN U Ta30B.




TennoBoe paBHoBecue. TemnepaTypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO XaOTHUUECKOTO
JBYDKEHUS yacTull. BHyTpeHHss sHeprus. PaboTa u Teruionepenaya Kak CrocoObl M3MEHEHUs
BHYTPEHHEH JHepruu Tena. TemnonpoBogHocTb. Koneekuusa. Msmydenme. IIpumepst
TEIUIoNepelayd B IPUPOAE U TeXHUKe. KonMuecTBO TEIUIOTBHL. YenbHas TEIIOEMKOCTb.
VienbHasg TemjuoTa CropaHusi TOIUIMBA. 3aKOH COXpPaHEHMsI M IIPEBPALICHUS SHEPrUM B
MEXaHMYECKUX M TEIUIOBBIX Ipoueccax. IlnaBieHne u oTBeplaeBaHME KPUCTAUIMYECKUX TEIL.
VaenpHas temiora IuviaBieHus. Mcemapenue u konaeHcanus. IloryomeHuwe sHeEpruu Inpu
VCIApPEHNUN JKUAKOCTH W BBIACIECHUE €€ NpH KOHJeHcaluuu mnapa. Kuienue. 3aBHCHMOCTb
TEMIIepaTypbl KUMEHHUS OT JaBJICHHUS. YIeNbHas TEIUIOTa MapooOpa3oBaHUsA M KOHICHCAIUH.
Brnaxxnocte Bo3ayxa. PaGora rasza mpu pacmupenuu. [IpeoOpa3zoBaHus SHEpruu B TEIUIOBBIX
MamMHax (mapoBas TypOWHA, TBUTATEIh BHYTPEHHETO CTOPAaHUs, PEaKTUBHBIN nBurateinb). KIT/]
TEIUIOBON MAlUHBI. DKon02uuecKue npoobiemvl UCHOIbIOBAHUS MENT08bIX MAUUUH.

DJIEeKTPOMArHUTHBIE SIBJICHUS

Onexrpuzanus ¢uszndeckux Ten. B3aumopeilictBue 3apspkeHHBIX Tes. JIBa pona
AIIEKTPUYECKUX 3apsiioB. JIeIMMOCTh AJIEKTPUYECKOrO 3apsiia. DJIEMEHTApHbIN AJIEKTPUYECKUI
3apsa. 3aKOH COXPaHEHUs DJJIEKTpUYecKoro 3apsna. [IpoBogHUKH, IIOIYNPOBOJHUKH U
M30JISITOPBl AJIEKTPUYECTBA. DJIEKTPOCKON. DJIEKTPUYECKOE I0JIe KaK OCOOBbIM BMJI MaTepuUu.
Hanpsoicennocmo snekmpuuecko2o noas. JIeWCTBHE 3IEKTPUUYECKOTO IOJSA Ha JJIEKTPUYECKHE
3apsabl. Konoencamop. Ouepeus 31eKmpuiecko2o nojisi KOHOeHcamopa.

OnexTpuueckuid TOK. VMCTOYHMKM SIEKTPUUYECKOTO TOKA. OJIEKTpUYecKas LEenb U €€
cocTtaBHble yacTH. HanpasieHue u JeHCTBUS 3JIEKTPUUYECKOro Toka. Hocurenn siekrpuyeckux
3apsan0B B MeTayiax. Cuila Toka. DJIEKTPUUECKOEe HAIPSHDKEHUE. DIIEKTPUUECKOE CONPOTHUBIICHUE
IPOBOAHMKOB. EMHMIIBI CONTPOTUBIIECHUS.

3aBUCHUMOCTb CUJIBI TOKAa OT HampspkeHus. 3akoH Oma i ydacTKa LEenu. Y JeJNbHOE
conporusiieHre. Peocratel. IlocienoBarenbHoe coelMHEHHME NPOBOAHUKOB. [lapamnensHoe
COEIMHEHUE NTPOBOIHUKOB.

PaboTa 37eKTpUYecKOro Moy MO MEPEMENICHUIO AIIEKTPHUECKUX 3apsiioB. MOITHOCTh
JJIEKTPUYECKOro ToKa. HarpeBaHue NpPOBOJHUKOB 3JIEKTPUYECKUM TOKOM. 3akoH Jlxoyns -
Jlenna. DnexTpuuecKkue HarpeBaTelbHbIE U OCBETUTENIbHbIE TPUOOPHL. KOpoTKOe 3aMbIKaHuUE.

MaruutHoe nosie. MHAyKIMs MarHuTHOTO 1oJil. MarauTtHoe nose Toka. OnsIT Opcrena.
MarautHoe 10JIe TIOCTOSIHHBIX MAarHuTtoB. MarHutHoe mose 3eMid. OJIeKTPOMarHwur.
MaruutHoe mosne KaTymku ¢ TOKOM. [IpuMeHeHne sneKTpomMarHuToB. /[efiCTBHE MarHUTHOTO
M0JIi Ha NMPOBOJHUK C TOKOM M JIBHXKYILYIOCS 3apsbkeHHyto uvactuny. Cuna Amnepa u cuna
Jlopenya. DneKTpoaBUraTellb. SIBIeHNe 3JeKTPOMarHuTHON HHAYKIusA. OnbITel Papanes.

DOneKTpoMarHuTHele KojeOaHus. KonebamenvHvlii KOHmMyp. Onekmpozenepamop.
Ilepemennviii mok. Tpancghopmamop. Ilepenaua >IEKTPUUECKOM HHEPrUU HA pPacCTOSHUE.
DNeKTpOMarHuTHBIE BOJIHBI M UX CBOMCTBA. [Ipunyunsvt paouocesazu u meneguoeHus. Bausnue
9NEKMPOMASHUMHBIX USTYUEHUU HA JHCUBbIE OP2AHUBMDBL.

CBer — »anexkTpomarHuTHas BosHA. CkopocTh cBera. VcTouHMKM cBeTa. 3aKkoH
IPSIMOJIMHEMHOTO paclpOCTPAaHEHUE CBETa. 3aKOH OTpakeHus ceera. Ilnockoe 3epkano. 3akoH
npenomiieHus: cBeta. JInH3pl. POKyCHOE pacCTOSHUE U ONTHYECKasl cuja JuH3bl. M300pakeHue
npeaMera B 3epKasie UM JuH3e. Onmuueckue npubopwvl. 1'na3 Kak ONTHYECKas CHCTEMA.
Hucniepcus cBeta. Mnmeppepenyus u ougppaxyus ceema.

KBaHToOBbIC sIBJICHUS

Crpoenue aromoB. Ilnanerapnas monens aroma. KBaHTOBBIN XapakTep MOTJIOMICHUS H
UCITyCKaHMsI CBeTa aTOMaMHU. JIMHeHuaThle CIIEKTPBI.

Omneitel Pezepdopaa.

CocraB atomHoro snapa. IIpoToH, HEHTPOH U DIEKTPOH. 3akOH OHNHINTEHHA O
MPOMOPLUMOHAIBHOCTY MAacChl M JHEPruH. /leghekm macc u suepeus ces3u amoMHbIX 50ep.
PagnoaktuBHocTh. Ilepuon momypacnana. Adnbda-uznydenue. bema-uznyuenue. ['amma-
uznyyenue. Snepueie peakuuu. Vcrounuku sHeprum ConHLa U 3Be3N. SlnepHas sHepreTuka.
Okonozuyeckue npobremvl pabomvl amomuwlx dnekmpocmanyui. Jlozumerpus. Bausuue
PAOUOAKMUBHBIX USTYYEHUL HA JCUBbLE OP2AHUIMBL.




Ctpoenue v dBoJOUA BeesleHHO
leonenTpryeckass W TeMONCHTPUYECKAss CUCTEMBbl Mupa. Du3nmyeckas MpHPOIA

HeOecHbix Ten ComneuHod cuctemsbl. Ilpouncxoxxaenne ConHeunoil cuctembl. Pusnveckas
npupoaa Connua u 38e31. Ctpoenue Beenennoi. OBomonust Beenennoit. I'unore3a bomnbioro
B3pbIBA.

TEJI10.

Tembl 1a00paTopHbIX padoT

1.0OmnpeneneHue LEeHbI 1€IEHUS LKAIbl U3MEPUTENIBHOTO LIMJINHAPA.

2.M3mepenure pa3MepoB MaJIbIX TeEl.

3.M3mepenue macchl Tena Ha pelyakKHbIX BECAX.

4 Nzmepenue oobema Tena

5.0mpeneneHue MNJI0THOCTH BELECTBA TBEPAOIO TEa.

6.I'panyupoBaHue NpyXUHbI 1 U3MEPEHUE CUII TUHAMOMETPOM.

7.01peneneHue BBITAJKUBAIOIIEH CHUIIbL, JEHCTBYIOIIEH HAa MOrPY)KEHHOE B >KUJKOCTh

8.BpIsicHEeHHE YCTIOBUS TUIaBaHUS TEJ.

9.BrIsicHeHuE yCIOBUM paBHOBECHS pblyara.

10.0Onpenenenne KII/ npu moabeme Tena 1no HaKJIOHHOM ITIOCKOCTH

11.CpaBHeHHE KOTUYECTB TEIIOTHI IPU CMEIIMBAHUH BOJIbI PA3HOM TEMIEPATYyPHI.
12.i3mepenHue yaeapHOM TeMI0eMKOCTH TBEPOTO Tea

13.0mnpenenenne BIa)KHOCTH BO3yXa.

14.COopKa 2IeKTPUYESCKON e U U3MEPEHHUE CUITBI TOKA.

15.C6opka ayieKTpudeckor 1enu U U3MEPEHUE HAMPSKCHHUS.

16.MccrnenoBanye 3aBUCUMOCTH CHJIBI TOKa B IPOBOJHUKE OT HAIPSHDKEHHUS Ha €ro

KOHIax U OT COIIPOTHBJICHUSI.

17.3mepennie paboThl U MOILITHOCTHU AJIEKTPUYECKOTO TOKA.

18.HccnenoBanyie MarHUTHOTO TIOJIS IIPSIMOTO MTPOBOAHMKA M KaTYIIKU C TOKOM.
19.C6opka MoieH AJIEKTPUYECKOTO ABUTATENS M N3YUYEHUE MMPUHIINIA €T0 ACHCTBUS.
20.ITomyyenue n300paxeHUsI ¢ MOMOLIBbIO coOuparoieit auH3bl. M3mepenne ¢okxycHoro

PaCCTOAHUA JIMH3BI.

21.MccnenoBaHue paBHOYCKOPEHHOTO JIBUKEHHUs 0€3 HauaJIbHON CKOPOCTH.
22 .M3MepeHne yCKOpeHUs CBOOOAHOIO MaJAeHHUS.
23.MccnenoBaHye 3aBUCUMOCTH IEpUOJA U YAaCTOThI CBOOOJHBIX KOJIEOAHUN HUTSHOTO

MasiTHHUKaA OT €TI0 JJIMHBI.

24 3y4eHune ABIEHUS 3JIEKTPOMAarHUTHON MHAYKLIUU.
25.M3y4eHune TpeKOB 3apsyKEHHBIX YaCTHUIL 10 TOTOBBIM (oTOrpadusM.

TemaTnueckoe IVIAHUPOBAHUE C YKa3aHUEM KOJINIECTBA YacoB,
OTBOJMMBbIX HA OCBOEHHE KAKI0H TEMbI

Ne Ha3Banue pasnena Bcero JIP*
n/n
1 ®dusuka u GpusnyecKre METOIbI 4 i
W3yYCHHS TPUPOJIBI
7 [epBoHavanbHBIE CBEICHUS O 6 1
CTPOCHUH BEIIECTBA
3. B3aumoseiictre Ten 56 6
4. TeroBble sIBIEHUA 23 3
5 JlaBneHue TBEPIbIX, KUJKUX U 71 )
' ra3000pa3HbIX Tl
6. PaGora u MomHOCTh. JHEPTHsl. 16 2
7. ONeKTpUYECKUE SIBICHUS 29 5
] MexaHnueckue KojeOaHus U BOJIHBL. 18 1
) 3ByK.




ONeKTpOMarHuTHOE MOoJe. 29 3
10. CBETOBBIE SABJICHHS 11 1
CtpoeHue aToMa U aTOMHOTO Si/Ipa.
11. Hcnonb3oBaHue 3HEPTUN aTOMHBIX 18 1
sIep.
12. Crpoenue u sBomonus BeenenHoi 7
HUTOI'O: 238 25
7rJjace

HnarmpyeMble pe3yJbTaThbl 0CBOCHUSA yqeﬁnoro npeamMera: (lm3mca.

Y4yeHHK HAYYHTCH:

e coOmoaaTh mpaBuiia 0€30MacHOCTM M OXpaHbl Tpylda Mpu padore C¢ yuyeOHBIM H
71a00paTOPHBIM 000PYIOBAaHUEM;

® TIOHMMATh CMBICI OCHOBHBIX (PU3NYECKUX TEPMHHOB: (PU3UUECKOE TEJIO, (PU3NIECKOE
sBIIeHUE, PU3nUecKas BeIMYNHA, SUHUIIBI H3MEPEHNUS;

® pacrmo3HaBaTh NPOOJIEMBbI, KOTOPBIE MOXHO pEHIUTh NpPU MOMOIIM (PUIUIECKUX
METO/IOB; aHAJIM3UPOBATH OTACIBHBIC JTAlbl MPOBEACHUS HCCICIOBAHUNA M MHTEPIPETHPOBATH
pe3yNbTaThl HAOIOIEHUH U OIBITOB;

® CTaBUTh OMBITHI 10 WCCIICAOBAHUIO (DU3MUYECKUX SIBICHUH WM (PU3HMUECKUX CBOHCTB
Teq 0e3 HWCIOIB30BaHUS TPSMBIX H3MEPEHH; NMpH 3TOM (QOpMyIUpoBaTh MpoliIeMy/3amady
y4eOHOro PKCHEepUMEHTa; COOMpPaTh YCTAHOBKY M3 MPEIJIOKEHHOTO 000PYAOBAaHUS;, TPOBOIUTH
OTIBIT U (POPMYIIMPOBATH BBHIBOIBL.

[Tpumeuanue. [Ipu npoBeaenun uccienoBanuss GU3NYECKUX SBICHUN HU3MEPHUTEIbHBIC
npuOOpBl  UCTIONB3YIOTCS JIMIIb KaK JAaTYMKH HM3MEpPeHHs (PU3MUECKUX BEIMYUH. 3arucu
MOKAa3aHUH MPSAMBIX U3MEPEHUI B 3TOM cliyyae He TpeOyeTcs.

® TIOHMMATH POJIb IKCIIEPUMEHTA B MOJIyYCHHH HAyYHOH HH(pOopMaImm;

® TPOBOAWTH TPSMBIE W3MEPEHUS (U3NUECKUX BEIMYMH: BpPEMs, PACCTOSHUE, Macca
Tena, 00beM, cuiia, aTMochepHOe JIaBlIeHNE.

e Jlpumeuanue. Jlrobas ydeOHas mporpamma JJoJDKHa oOecredyrBaTh OBJIa/IEHUE
OPSMBIMUA U3MEPEHUSMH BCEX MEPEUNCICHHBIX (PU3NUYECKUX BETHYUH.

® TPOBOAMTH HCCIEOBAHUE 3aBUCHMOCTEH (H3MUECKUX BEIUYMH C WCIOJIB30BaHUEM
OpSAMBIX HU3MEPEHUIl: NpU 53TOM KOHCTPYUPOBaTh YCTaHOBKY, (DPUKCHpPOBAaTh pE3yJIbTaThl
MIOJTYYeHHOW 3aBUCHMOCTH (DM3WYECKHX BEJIWYHMH B BHJE TaONHIl U TpadUKOB, JIEaTh BHIBOIBI
10 pe3yJIbTaTaM HCCIIE0BAHUS;

® IPOBOAMTH KOCBEHHBbIE W3MEPEHUs (PU3MUECKUX BEJIWYMH: TPU BBINOJIHEHUH
U3MEpEeHUl coOMpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAYs TPEIIOKEHHONH WHCTPYKIIHH,
BBIYUCIIATh 3HAUEHUE BETMUMHBI U aHAJTU3UPOBATH MOJIy4YE€HHBIE Pe3yJIbTaThl C YUETOM 3a/JaHHON
TOYHOCTH U3MEPEHMI;

® aHAJIM3UPOBATh CUTYallUH NPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa, y3HaBaThb B HUX
OpPOSIBIIEHUE M3YYCHHBIX (U3MYECKUX SBJICHUM WIM 3aKOHOMEPHOCTEH M TPUMEHATh
UMEIOIINECS 3HAHUS ISl X OOBSICHEHHS,

® [IOHMMATh NPUHIMIIBI JCHCTBUS MAalIMH, NPUOOPOB M TEXHUYECKUX YCTPOICTB,
yCIIOBHS UX 0€30MacHOT0 MCIIOJIb30BAaHMS B TOBCEIHEBHON KU3HU;

® JCIIOJIb30BATh MPH BEHITIOJIHEHUH YUEOHBIX 3a7[ad HAYYIHO-TIOMYISIPHYIO JIUTEPATYPY O
(GU3NIECKUX SIBICHUSIX, CITPABOYHBIC MaTepHAaIIbl, pecypchl IHTepHEeT.

Y4yeHHMK NOJYyYHT BO3MOKHOCTh HAYYUTHCS:

® 0COo3HABAMb YEHHOCMb HAYYHLIX UCCIe008aHUL, pONb QU3UKU 8 pacliupeHuu
npeocmasieHull 00 OKpyjicaroujem mupe u ee 6Kiao 8 yayuueHue Kaiecmaeda HCUusHu,

® UCNONBL306AMb NPUEMbL NOCPOEHUS PUIUYECKUX MOOeNell, NOUCKA U (POPMYTUPOSKU




00KA3aMenbCme 6bl0BUHYMBIX 2UNOMmMe3 U Meopemudeckux bl80008 HA OCHO8E IMNUPUYECKU
YCMAHOBNEHHbIX (PaKmos,

® CpasHusamb MOYHOCMb UBMEPEHUs  (PUUYECKUX GelUYUH NO  BelUYUHE UX
OMHOCUMENbHOL NOSPEUHOCIU NPU NPOBEOeHUU NPAMBIX USMEPEHULL;

®  CaMOCMOAMENbHO NPOBOOUMb KOCBEHHble USMEPEHUs U UCCIe008aHUs (DUULEeCKUX
BeUYUH C UCNOTIL30BAHUEM PAZTUYHBIX CNOCOO08 U3MepeHUs QU3UYECKUX BeIUudUH, 8blOUpPamo
cpeocmea uUsMepeHusi ¢ y4emom HeoOXO00UMOU MOYHOCMU UMepeHUll, 0O00CHO8bI8AMb GbIOOD
cnocoba usmeperus, a0ekeamHo2o NOCMagIeHHol 3a0ade, NPo8oOUMb OYEHKY OOCHOBEPHOCHU
NOIYYEeHHbIX pe3ylbmamos;

® GOCNpUHUMAMb UHGOPMAYUIO DUBUUECKO20 COOEPIHCAHUA 8 HAYUHO-HONYIAPHOU
qumepamype U cpeocmeax Maccosol uHopmMayul, Kpumudecku OYeHU8Ambv HNOLYYEHHVIO
uHhopmayuro, aHaruzupys ee cooepicarue u OaHHvle 00 UCMOYHUKe UHpOpMayULL,

® co30asamv cOOCMBEHHble NUCbMEHHbIE U YCIHble COOOWeHUs O PUBUYECKUX ABLEHUSX
Ha  OCHOBe  HECKONbKUX  UCMOYHUKOS  UHGOpMAayuu,  CONpPOBONCOAmMb  GbICMYNIEHUEe
npezenmayueti, y4umuléas 0COOEHHOCMU aAYOUMOPUL C8EPCTNHUKOS.

MexaHu4yeckue siBJeHHSs
Y4eHuKk Hay4uTCH:

® pACIIO3HABATh MEXAaHUYECKHEC SBJICHHS U OOBSCHATH HA OCHOBE MMEIOIIUXCS 3HAHUI
OCHOBHBIE CBOICTBA WJIM YCJIOBHUS MPOTEKAHUS 3TUX SIBICHHI: PaBHOMEPHOE M HEPAaBHOMEPHOE
NBUKCHHE, WHEpIUs, B3aUMOJCHCTBHE Tell, Iepelaya JaBlICHUS TBEPAbIMU TellaMH,
KHUJIKOCTSIMH W Ta3aMd, aTMOC(epHOe IaBlieHHE, IUIaBaHUE TeJl, PaBHOBECHE TBEPABIX TeII,
UMEIOIINX 3aKPEIJICHHYIO OCh BPAICHHUS;

® ONHCHIBATH M3YyYCHHBIC CBOMCTBA TEN M MEXaHWYCCKUE SIBJICHUS, WCIIOIb3Ys
¢u3nueckne BEIMYMHBI IIyTh, CKOPOCTb, Macca Teja, IUIOTHOCTh BEIIECTBa, cuia (cuia
TSOKECTH, CUJIa YIOPYTOCTH, CHJIa TPEHUs), JaBleHHE, KUHETUYECKash dHEpPrusi, MOTEHIMaTbHas
SHEPrUs, MeXaHudeckas padbora, mexanudeckass momHocTb, KIIJI npu coBepienun paboThl ¢
UCIIOJIb30BAaHMEM IMPOCTOTO MEXaHW3Ma; HaxoguTh (OPMYINbI, CBA3BIBAIOIINE JIAHHYIO
(UBHYECKYIO BEIIMYUHY C IPYTUMHU BEIIMUYNHAMU, BBIYUCIIATh 3HAYCHUE (PHU3NICCKON BEITHYNHBI,

® aHAIM3UPOBATH CBOMCTBA TEJ, MEXAHWYECKUE SIBICHHUS U TMPOLECCHI, HCIOIB3YS
dbuznueckue 3akoHbl: 3aK0oH ['yka, 3akoH Ilackans, 3akoH Apxumena; MpU ITOM pPa3IdYyaTh
CIIOBECHYIO ()OPMYIIMPOBKY 3aKOHA M €T0 MAaTEeMaTHYECKOE BEIPAKECHHUE;

e pemaTh 3a/a4M, UCTMONB3Ys (U3MUECKUe 3aKOHBI (3akoH ['yka, 3akoH Ilackans, 3aKoH
Apxumena) u Gopmyinbl, CBsI3bIBatOIINE (PU3NYECKHUE BEJIUYUHBI (IIyTh, CKOPOCTh, Macca Tela,
IUIOTHOCTh BEIIECTBa, CUIIA, JaBJICHHE, MeXaHndeckas pabora, Mmexanudeckas mourHocTs, KIT/]
IPOCTOTO MEXaHW3Ma,; Ha OCHOBE aHalIM3a YCJIOBHUS 3aJaud 3allMChIBaTh KPAaTKOE YCIIOBHE,
BBIICTIATh (M3MUYECKUE BEITUYMHBI, 3aKOHBI M (POPMYIbI, HEOOXOAMMBIE I €€ pPEIICHUs,
MIPOBOJIMTH PACUEThI U OIIEHUBATh PEATbHOCTD MOJTydEHHOTO 3HAYCHUS (DU3MUECKON BEIIMYNHBI.
Y4eHUK MoJy4YuT BO3MOKHOCTH HAYUHUTHCSH:

® UCNONbL306aMb 3HAHUSL O MEXAHUYECKUX SGNeHUsIX 6 MNOBCEOHEe8HOU JHCUSHU OJlsl
obecneuenusi b6ezonacHocmu npu obpaweHuy ¢ npudoopamu U MexHUYeCcKUMU yCmpoucmeamu,
0Jis1 COXpaHeHus 300pP06bsl U COONOOEHUS. HOPM IKOLOSULECKO20 NO0BeOeHUs 8 OKpYyicaroujeti
cpede;, NpUBOOUMb NPUMEPbl  NPAKMUYECKO20 UCHONb308AHUA  (PU3UYECKUX 3HAHUU O
MEeXaHUYecKux sAeleHUsX U (QuU3UYecKux 3aKOHAX; NpuMepbl UCNONb308AHUS B0300HOBIISEMbIX
UCTMOYHUKO8 — JHepeuu,  IKOJNO2UHEeCKUX  NOCIe0CmeUll  UCCIe008aHUs — KOCMUYECKO20
npocmpancms,

® pasziuyams 2paHuybl NPUMEHUMOCMU  DUUYECKUX 3AKOHOB8, O02PAHUYEHHOCHb
UCNONB308AHUSL YACMHBIX 3aKOHO08 (3aKkon I yka, Apxumeda u op.);

® HAXO0UMb AOEeK8AMHYI0 NPeOlONCEHHOU 3adade Qu3UYecKyr) Mooelb, pazpeulams
npobnemy KAk Ha OCHO8e UMEIOWUXCS 3HAHUU NO  MeXaHuke ¢  UCHONb308AHUEM
Mamemamuyecko2o annapama, max u npu NOMOWiU Memooo8 OYeHKU.

TenoBble ABJICHUS
YdeHuKk HAy4YuTCH:
® pacro3HaBaTh TEIUIOBBIC SIBICHUS U OOBSICHATH Ha 0a3e WMEIONIMXCS 3HAHUN




OCHOBHBIE CBOMCTBA WJIM yCIIOBHS MPOTEKAHUS ITHUX siBIeHUN: nuddysus, n3mMeHeHne odbema
TeI TIPU HarpeBaHWW (OXJIAXKIEHWH), OOJbIIas CXKUMAEMOCTh Ta30B, Majas CKHMaeMOCTh
KUJKOCTEH U TBEPJIBIX TEJl; arperaTHbIe COCTOSHUS BEIIECTBA,

® aHaJIM3MPOBATH CBOWCTBA TEJl, TEIUIOBBIC SIBJICHHS U MPOLECCHI, UCTIONB3Yysl OCHOBHBIC
MOJIO’KEHHUSI AaTOMHO-MOJICKYJISIPHOTO YUEHHUSI O CTPOSHUU BEIIECTBA;

® pasaMuaTh OCHOBHBIC NMPU3HAKU M3YYCHHBIX (U3MUECKUX MOJIEJICH CTPOCHUS Tra3os,
KHUJIKOCTEH U TBEP/BIX TEll;

® TPHUBOJUTH NPHUMEPHI MPAKTUYECKOTO WCIOIB30BaHUS (PU3UYECKHX 3HAHUNA O
TEIUIOBBIX SIBIICHUSIX;
Y4eHHNK MOJYYHT BO3MOKHOCTh HAYYUTHCS:

® UCNONBL306AMb 3HAHUA O MENN0BbIX AGNEHUAX 6 HOBCEOHEeBHOU HCUSHU  OJif
obecneyenuss 6ezonacHocmu npu oopaweHuu ¢ nPUOOPaMU U MeXHUYECKUMU YCmpoUucCmeamu,
0J151 COXpaHeHUsi 300P08bs

® paziuuamv  epaHuybl NPUMEHUMOCMU  PUIUYUECKUX 3AKOHO8, O02PAHUYEHHOCHb
UCNONb308AHUS YACMHBIX 3AKOHO8,

Coaepxkanve v4eOHOro npeamMera

Du3uka U dpu3znuecKue MeTOAbl M3VUEHHS IPHUPO/bI

®wusnka — Hayka o mpupoze. Ousnueckue Tena u sBiIeHuA. HaOmoneHne u ommcaHue
buznueckux sBreHuil. OU3NYECKU SKCIEepuMEHT. MojaenupoBaHue SBICHUH U OOBEKTOB
IPUPOJIBIL.

®usnueckue BEIMYMHBI M UX H3MepeHue. TOYHOCTh M MOTPEIIHOCTh H3MEPEHHI.
MexnyHapoaHas cucTeMa eIMHULL.

dusnueckue 3aKOHbl W 3aKOHOMEpHOCTU. Pusuka U TexHuka. HayuHblii meTon
no3Hanus. Ponp ¢pusnku B GopMUpPOBaHNN €CTECTBEHHOHAYYHOW IPaMOTHOCTH.

Mexanuyeckue siBJICHUSA

Mexannueckoe aBmwkeHne. Du3ndeckue BETUYMHBI, HEOOXOIMMBIC ISl OIMHCAHUS
JBUKEHHS M B3aUMOCBSI3b MEXKAY HUMU (TIyTh, CKOPOCTh, BpeMs JaBuxkeHwus ). Muepuus. Macca
tena. [lnotHocts BemectBa. Cuna. Equnnnsl cuibl. Cuna Tsoxectd. Cuila yrnpyroctu. 3aKOH
I'yka. Bec tena. Jlunamomerp. PaBHozelicTByromas cuna. Cuna TpeHus. TpeHue CKOIbKEHUs.
Tpenue nokos. Tpenue B IpupoJe U TEXHUKE.

Mexanunueckas pabota. MoutHocTs. DHeprus. [loTeHInanbHas 1 KHHETUUECKasi SHEPTusl.
[TpocTeie MexaHU3MBI. YCJIOBHSI paBHOBECHS TBEPIOTO Teja, UMEIOUIET0 3aKpelIeHHYI0 OCh
IBUXKEHU. MOMEHT cuibl. [lenmp msowcecmu mena. Periuar. PaBHoBecue cui Ha peryare. Peryaru
B TexHHKe, ObITy U mnpupoje. IlonBuxHbele W HenmoJaBUXKHBIE OnokHU. PaBeHCTBO paboT mpu
UCMOJIb30BAaHUM MPOCTBIX MEXaHU3MOB («30110TO€ TMpaBWIO MexaHukw»). Koadouiment
IIOJIE3HOTO ACUCTBUS MEXaHU3MA.

HaBnenue TBepablx Tei. Eauuunsl u3mepenus naBineHus. CnocoObl HM3MEHEHUS
napieHus. JlaBienue sxuakocTei u ra3oB 3akoH Ilackans. JlaBmeHne >KMAKOCTH HA THO U CTCHKH
cocyna. Coobmarommecss cocyasl. Bec Bosznyxa. AtMmocdepHoe naBieHue. M3mepenue
atMocdepHoro nasinenus. OnbiT Toppuuennu. bapomerp-anepoun. AtmochepHoe naBieHHEe Ha
pa3NnYHbIX BbICOTaX. [ MapaBiarueckue MexaHu3Mbl (Ipecc, Hacoc). JlaBneHue KUAKOCTH U Taza
Ha MOrpyKeHHOE B HUX TeNo. Apxumenona cuia. [InmaBanue ten u cynoB BoznyxonnaBanue.

TenioBble sIBJICHUS

Crpoenne BeniecTBa. ATOMBI U MOJIEKYJIbl. TE€mIOBOE BUKEHHE aTOMOB U MOJIEKYII.
Huddysus B razax, ®KHIKOCTSIX U TBEPAbIX Telax. bpoynosckoe osudicenue. BzanmopaencTaue
(mpuTsSKEHME M OTTAJIKMBaHUE) MOJIEKYJ. ArperatHble COCTOSHHUSI BellecTBa. Paziuuve B
CTPOEHUH TBEPABIX TEJ, )KUAKOCTEN U Ta30B.

Tembl J1a00paTOpPHBIX PadoT

1.0OnpeneneHue LEeHbI IENEHUS IIKaIbl U3MEPUTEIBHOTO IUMINHAPA.

2.13mepeHne pa3MepoB MajbIX TeEl.

3.M3mepenue macchl Tena Ha pelyakKHbIX BECAX.




4 M3mepenue o0bema Tena

5.0npeneneHune MmI0OTHOCTH BEIIECTBA TBEPIOTO TEa.

6.I'panyupoBaHue NpyXUHbI 1 U3MEPEHUE CUJT TUHAMOMETPOM.

7.0npeneneHue BBITAJKUBAIONIEH CHIIbI, JACHCTBYIONIECH Ha MOTPYKEHHOE B JKHIKOCTH
TEJO.

8.BbIsicHeHHEe yCIIOBUS TIJIaBaHUs TEJl.

9.BblsicHeHuEe ycnoBUi paBHOBECHS pblyara.

10.0npenenenue KII/ mpu nogbeme Tena 1Mo HAKJIOHHOW MIIOCKOCTH

TemaTuuyeckoe NJIAHHPOBAHHE ¢ YKAa3aHHEM KOJHYECTBA YACOB, OTBOIUMBIX HA 0CBOEHHE
KAXK10il TeMbl (68 4., 2 4. B He/1eJ110)

Paznen Hpumepnas | Jlaboparopubie | KoHTpoJIbHBIE
nporpamMmma | padotsl padoThI
1 ®dusnka u GU3NIECKUE METOJIBI 4 1 -
W3YYEHUS] TPUPOIBI
2 | [lepBoHavasbHbIE CBEJICHUS O 6 1 -
CTPOCHHHM BEIIIECTBA
3 BzaumoneiicTBue Ten 21 4 1
4 JlaByieHue TBEPbIX TeJ, )KUuakocTed u | 21 2 2
ra3oB
5 PaboTa 1 MOIITHOCTB. DHEPTHsI 16 2 1
Hroro 68 10 4
8 kJ1acc

HﬂaHI/IpyeMble pe3yjbTaTbl 0CBOCHUS y‘-l66HOI‘O npeamMera «(1)]/]3]’]](3»

YdeHuk Hay4uTcs:

e coOmofaTh mpaBwia O€30MaCHOCTH W OXpaHbl TpyAa NpH paboTe ¢ y4eOHBIM U
1abopaTOPHBIM 000PYTOBAHUEM;

® TIOHMMATh CMBIC]I OCHOBHBIX (PM3NYECKUX TEPMHHOB: (PU3NYECKOE TEJO, (PU3HUECKOe
ABJIeHUE, pU3NUecKas BeJINUMHA, EUHUIIBI U3MEPEHNUS;

® pacro3HaBaTh NPOOJEMbI, KOTOpbIE MOXHO PpEHIUTh HpU MOMOIIM (U3UUECKUX
METO/IOB; AHAJIM3UPOBATH OTACIIBHBIEC JTAIllbl IIPOBEICHUS HMCCIEJOBAaHUN U MHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHNUH U OIBITOB;

® CTaBUTh OMBITHI 10 UCCIEAOBAHUIO (DPU3MUYECKUX SIBICHUH WM (PU3HMUECKUX CBOHCTB
Tesq 0e3 HUCMONb30BaHUS MPSAMBIX H3MEpPEHHi; Mpu 3ToM (GopMyaupoBaTh MNpolieMy/3anaqy
yu4eOHOro 3KCIepUMEHTa; COOMpPATh YCTAHOBKY W3 NPEIOAKEHHOIO 000PYAOBAaHUS; MPOBOIUTH
OTIBIT U (POPMYJIUPOBATH BBHIBOJIBL.

[Ipumeuanue. [Ipu npoBeaeHun uccienoBaHusl GU3NYECKUX SBICHUM H3MEpHUTEIbHBIE
npuOOpBl  UCMONB3YIOTCS JIMIIb KakK JAaTYMKH M3MEpeHHs (U3MUECKUX BEIMYUH. 3amnucu
MOKa3aHUH MPSIMBIX U3MEPEHUM B 3TOM CiTydae He TpeOyeTcs.

® [IOHUMATh POJIb HKCIIEPUMEHTA B MTOJIyYeHUH HAy4YHOH MH(OpMaIuuy;




® TIPOBOAWUTH MpPSIMbIE M3MEpeHUs (HU3MYECKHX BEIMYMH: Macca Tella, Temreparypa,
BJIQXKHOCTh BO3]lyXa, HaIpsDKEHHE, Cujla TOKAa, NMPHU ATOM BBIOMPATh ONTUMANIBHBIN CIOCOO
M3MEPEHHUS U UCITOIB30BaTh IMIPOCTENUIINE METO/IBI OLIEHKHU MTOTPEIIHOCTEN U3MEPEHU M.

[Ipumeuanue. Jlro6as yyebHas mporpaMma J0bKHA 00eCleYrBaTh OBJIAJACHHUE MPSMBIMU
U3MEPEHUSMU BCEX TIEPEUNCIICHHBIX (PU3HMUECKUX BEITUUHH.

® IIPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (PU3MUECKHX BEJIUYHH C HCIOJIb30BAaHUEM
OpSIMBIX M3MEPEHMIA: TMPU STOM KOHCTPYHUPOBAaTh YCTAaHOBKY, (UKCUPOBATh PE3YNbTaThI
MOJTyYEHHOUW 3aBUCUMOCTH (PM3UYECKUX BEIMYUH B BHJE TaOMUI[ U TpadUKOB, J1E1aTh BBIBOIBI
0 pe3yJibTaTaM UCCIIEI0BaHUS;

® TPOBOAWTH KOCBEHHBIC W3MEpPCHHsS] (DU3MYECKUX BEIIMYMH: TPH BBITOJIHEHUU
U3MEpPEHUI coOMpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEAyS MPEII0KEHHOW WHCTPYKIIUH,
BBIUMCIISTH 3HAYCHHE BEJIMYMHBI U aHAIM3UPOBATH MOJYyYEHHBIE PE3YJIbTAThl C YUETOM 33JaHHOMN
TOYHOCTU U3MEPEHMUI;

® aHAJIM3HPOBATh CUTYallMU MPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa, Y3HaBaTh B HUX
NPOSIBIICHUE M3YYEHHBIX (U3MUECKUX SBICHUM WM 3aKOHOMEPHOCTEH U MPUMEHSThH
UMEIOIITUECS 3HAHUS ISl X OOBSICHEHHS;

e TIOHMMATh NPHUHLHUIBI JEHCTBUS MAIlWH, NPUOOPOB U TEXHUYECKUX YCTPOIICTB,
yCIIOBUS UX 0€30MacCHOr0 UCTOIb30BaHUS B TIOBCETHEBHOM KU3HU;

® WCIOJBH30BaTh MPHU BHITIOJHCHUH YY€OHBIX 3a7a4 HAYYHO-TIONYJISPHYIO JTUTEPATypPy O
(GU3HYECKUX SIBIICHUSX, CIIPABOYHBIC MaTEpHaJIbl, pecypchl IHTepHET.
Y4YeHUK MOJTy4YUT BO3MOKHOCTH HAYUHUTHCS:

® 0CO3HABAMb YEHHOCMb HAYYHLIX UCCIe008aHUL, pPOIb QUIUKU 8 PACUUPEeHUU
npeocmasieHull 00 OKpyicaroujem mupe u ee 8Kiao 8 yiyuuieHue Kaiecmaeda HCUusHu,

® UCNONBL3068AMb NPUEMbL NOCPOCHUS PUBUYECKUX MOoOelell, NOUCKA U (OPMYIUPOSKU
00Ka3amenbcme GblOGUHYMbBIX 2UNOMe3 U MeopPemuyecKux 6bl860008 HA OCHO8E IMRUPUUECKU
VCMAHOBNIEHHbIX (PaKmoa,

® (CpasHusamb MOYHOCMb UBMEPEHUs  (UUYECKUX GeIUYUH NO  BelUYUHE UX
OMHOCUMENbHOU NOSPEUHOCIU NPU NPOBEOCHUU NPAMBIX USMEPEHULL;

® CaMOCMOAMENbHO NPOBOOUMb KOCBEHHble USMEPEeHUsl U UCCNe008aHUs (PUu3ULecKux
BENIUYUH C UCNONIL30BAHUEM PA3TUYHBIX CHOC0008 UMEPeHUs PU3ULeCKUX 8eluyUH, 8bl0Upams
cpeocmea usMepeHusi ¢ y4emom HeoOX0OUMOU MOYHOCMU UMepeHull, 000CHO8bI8AMb 8blOOD
cnocoba usmepenusl, a0eKk8amHo20 NOCMAsIeHHOU 3a0aye, NPO8OOUMb OUEHKY 00CHOBEPHOCIU
NONYYEHHBIX Pe3ylbmamos;

® BOCHPUHUMAMb UHGOPMAYUIO DUIULECKO20 COO0ePIHCAHUSL 8 HAYUHO-NONYIAPHOU
aumepamype U Cpeocmeax Maccogou UH@OOpMAyUU, KPpUmuyecKku OYeHUsamv HNOIY4EeHHYI0
uUHhopmayuro, aHaIU3Upys ee cooepicarue u OaHHvle 00 UCMOYHUKe UHGopMayuu,

® co30asamsb coOCMEeHHble NUCbMEHHbLE U YCIHble CO0OUeHUsl O PU3UYECKUX ABTIeHUSIX
Ha4  OCHO8e  HECKONbKUX  UCMOYHUKO8  UHGOpMayuu,  conposoxicoams  GblCMyNnieHue
npezenmayueti, y4umuléds 0COOEHHOCMU aAyOUMOPULU C8ePCMHUKOS.
TenoBble ABJICHUS
Y4eHUuK HAYYHuTCS:

® pacro3HaBaTh TEIUIOBBIE SBJICHUS W OOBICHATH Ha 0a3e HUMEIOUIMXCS 3HAHUMN
OCHOBHBIE CBOWCTBA WJIM YCIOBHUS TPOTEKAaHUS OTUX SBICHHUI: TEIMIOBOE pPaBHOBECHE,
WCTIapeHre, KOHJICHCAIWs, IUIABJICHUE, KPHUCTAUTU3ANNS, KUIICHUE, BJIAKHOCTh BO3JyXa,
pa3iar4YHble COocOoObI Teronepeaaun (TEerIonpPOBOAHOCT, KOHBEKIINS, U3TyUeHUE), arperaTHbIe
COCTOSTHUS BEIIIECTBA, IMOTJIOIICHNE SHEPTHHA NPHU UCTAPEHUHW JKUIKOCTH W BBIJICIICHHE €€ MPHU
KOHJICHCAIIUU TIapa, 3aBUCUMOCTh TEMIIEPATYpPhI KUTICHUS OT JAaBIICHUS;

® OIHCHIBATh M3YYCHHBIC CBOMCTBA TEJ W TEIUIOBBIC SBIICHUS, UCIONB3Ys (QU3HUCCKUE
BEJIMYMHBI: KOJMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPTHUs, TeMIIepaTypa, yaeiabHas TeII0eMKOCTh
BEIIIECTBA, yJENbHAs TEIJIOTa ITUIABJICHHS, yJeNbHas TEIUIOTa IMapooOpa3oBaHUs, yIeabHas
TEIUIOTa CropaHHWs TOIUIMBA, KOY(D(UIIMEHT MOJE3HOro IACHCTBHS TEIUIOBOTO IBUTATENS; TPH
ONMHMCAHUW TPABUIBHO TPAKTOBaTh (DHU3MUECKHI CMBICH HCIOJIb3YEMBIX BEIHYUH, UX




0003HaYCHHSI M €TUHUIIBI U3MEPEHUS, HAXOAUTH (DOPMYIIBI, CBSI3BIBAIOIINE TAHHYIO (PU3NIESCKYIO
BEJIMYMHY C APYTUMHU BETUYMHAMU, BEIUYUCIISTH 3HaUeHUE (PU3NUECKON BETMUMHBI;

® AHAIM3WPOBATH CBOMCTBA TEJ, TEIUIOBHIC SBICHUS M MPOLIECCHI, HCIIOIb3YsI OCHOBHBIE
MOJIOKEHUS aTOMHO-MOJIEKYJISIPHOTO YYEHHS O CTPOCHMM BEIIeCTBA M 3aKOH COXpPaHEHUS
SHEPruy;

® paziInyaThb OCHOBHBIC NMPU3HAKU H3YYEHHBIX (U3NYECKUX MOJENEH CTPOCHUS ra3oB,
KUJKOCTEN U TBEPIbIX TEI;

® TPHUBOIUTH NPHUMEPHI MPAKTUYECKOTO UCIHOIB30BaHUS (PU3MYECKUX 3HAHUU O
TEIUTOBBIX SIBIICHUSIX;

e pewaTh 3aJauyM, HCIOJIb3Yysl 3aKOH COXPAaHEHUS SHEPruu B TEIUIOBBIX Ipoleccax M
dbopMynbl, cBA3bIBaOIIME (U3MUECKHE BEIMYMHBI (KOJIMYECTBO TEIUIOTHI, TEeMIepaTrypa,
ylIenbHas TEIJIOEMKOCTh BEUIECTBa, VAeNIbHAs TEIUIOTa IUIABJICHHS, VYAETbHAsS TEIUIoTa
napooOpa3oBaHus, yaeidbHas TEIJIOTa CrOpaHus TOIUIMBA, KOA((UIMEHT MOJe3HOro AeHCTBUS
TEIUIOBOTO JIBUTATEJNs): HA OCHOBE aHAIW3a YCIOBHS 3aJadd 3alUChIBATh KPATKOE YCIIOBUE,
BBIICTATh (U3UUYECKHUE BEIUYMHBI, 3aKOHBI M (OPMYJIbl, HEOOXOIWMBbIE IJii €€ pPEIICHUs,
MIPOBOJIMTH PACUEThI U OLICHUBATh PEATbHOCTD MOJIyYEHHOTO 3HA4YCHUS (DU3HUECKON BEIIMYNHBI.
Y4YeHUK MOJy4YUT BO3MOKHOCTH HAYUHUTHCSH:

® UCNONbL306aMb  3HAHUSL O MENN08bIX SGNeHUAX 6 HNOBCEOHEBHOU JHCUSHU Ol
obecneuenuss b6ezonacHocmu npu obpaweHuu ¢ npudbopamu U MexXHUYeCKUMU YCmpoucmeamu,
0Jis1 COXpaHeHus 300pP06bs U COONOOEHUS HOPM IKOIOSUHECKO20 NOBeOeHUs 8 OKpYyicaroujel
cpeoe; npuBoOUMb NpUMepPbl IKOJOSUYECKUX NOCIeOCMEULl pabomul Ogucameinell 6HYmMpeHHe20
C20paHUsl, MEenio8bIX U 2UOPOIIEKMPOCHAHYULL

® paziuuamv Sparuybl NPUMEHUMOCMU @UIUYECKUX 3AKOHO8, NOHUMAMb 6Ce0Ouyull
xapakmep GyHOAMeHMAaIbHbIX GUULECKUX 3AKOHO8 (3AKOH COXPAMEHUs. dHepeUU 8 MeNni08blxX
npoyeccax) u 02panuieHHOCMs UCNOIb308AHUSA YACHHBIX 3AKOHO8,

® HAXO0UMb AO0EKBAMHYI0 NPEONIONCEHHOU 3a0aue @U3UYECKYI0 MOoOelb, pa3peulanbs
npoonemMy Kak Ha OCHO8€ UMEIOWUXCA 3HAHUL O MENna06blX ABNEHUSAX C UCNOIb308AHUEM
Mamemamuyecko2o annapama, max u npu NOMOUWU Memooo8 OYeHKU.

DJIeKTpHYECKHE U MATHUTHBIE SIBJIEHUS
Y4eHuK HAy4YuTCH:

® pACIIO3HABATH DJJICKTPOMATHUTHBIC SIBJICHUS M OOBSCHATH HAa OCHOBE HMMEIOIIUXCS
3HAaHUM OCHOBHBIE CBOICTBA WM YCIOBHUS TMPOTEKAHHS OSTUX SIBICHHM: AJIEKTpU3ALUS Tell,
B3aUMOJICCTBUE 3apsIOB, DJEKTPUUYECKUM TOK M €ro JeWCTBUs (TEIJIOBOE, XWMHUUYECKOE,
MarHMTHOE), B3aUMOJICHCTBIUE MAarHWTOB, JACWCTBUE MAarHUTHOTO IOJISI Ha MPOBOJHUK C TOKOM;
MPSIMOJTMHEHHOE PaCIIPOCTPAHCHUE CBETA, OTPAXKEHHUE U MTPEIIOMIICHUE CBETA.

® COCTaBJSATh CXEMBI JJIEKTPUUECKUX IIeTel C TOCIeI0BATENIbHBIM M IMapallielbHBIM
COETMHEHUEM DJIEMEHTOB, pa3inyasi yCJIOBHbIE 0003HAUECHUS SJIEMEHTOB DIIEKTPUUYECKUX Memneit
(MCTOYHHK TOKA, KITFOY, PE3UCTOP, PEOCTAT, JIAMIIOUKA, aMIIEPMETP, BOJIBTMETP).

® UCIOJB30BaTh ONTHUYECKHUE CXEMBI JIJISl TOCTPOCHUS M300paKeHU B TUIOCKOM 3epKalie
U cobuparomeil TuH3e.

® OIHCHIBATH HM3yYCHHBIC CBOWCTBA TN W DJIEKTPOMATHUTHBIC SIBJICHHS, HWCIIOIBL3YS
du3HYeCKHue BEJIMYMHBL: JJIEKTPUYCCKUHM 3apsijl, CHIa TOKa, JJICKTPUYECKOE HamNpsOKEHUE,
ANEKTPUYECKOE COMPOTUBIIECHUE, YIAEIbHOE COMPOTHUBIICHHE BEILIECTBA, padOTa IEKTPHUUECKOTO
TOJIsI, MOIITHOCTh TOKa, (DOKYCHOE PACcCTOSTHUE W ONTHYECKasl CUJIA JIMH3BI, IPH OIMMMCAHUU BEPHO
TPaKTOBAaTh (U3MUYECKUN CMBICI HCIOJNB3yeMbIX BEIHYMH, WX OOO3HAYEHHS] U EIUHUIIBI
U3MEPEHUS; HAaXOAWTh (POPMYJIBI, CBS3BIBAOININE NAHHYIO (PU3NYCCKYI0O BEIIMYUHY C JIPYTHMH
BEJIMUMHAMU.

® AHAJIM3MPOBATH CBOMCTBA TEJI, YJICKTPOMArHUTHBIC SBJICHUS W MPOIECCHI, UCTIOIB3YS
(du3HYeCKre 3aKOHBI: 3aKOH COXPAaHEHUS ICKTPUICCKOTO 3apsiaa, 3akoH OMa JiIs yJacTKa IIeTIH,
3akoH Jxoyns-JleHna, 3akoH MPSAMOIUHEHHOTO PaCHpOCTPAaHEHUS CBETa, 3aKOH OTPaKEeHUs
CBETa, 3aKOH MPEJOMJICHHUS CBETa; MPU 3TOM Pa3jINdaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA H
€ro MaTeMaTU4YeCKOE BhIPaKEHUE.

® TPHUBOJIUTH NPHUMEPHI MPAKTUICCKOTO WCIONB30BAHUS (U3HUYSCKUX 3HAHUH O




AJIEKTPOMATHUTHBIX SIBJICHHSIX

® pemiath 3a/1a4M, UCTIONB3Ys (PU3NIECKHE 3aKOHBI (3aKoH OMa IS yJacTKa e , 3aKOH
Jxoyns-JIeHia, 3aKOH MPSMOJMHEHHOTO PacHpOCTpAaHEHUS CBETA, 3aKOH OTPAKCHHS CBETA,
3aKOH MNpPEJOMIJICHUSI CBeTa) W (DOpMyIIbl, CBS3BIBAIONIME (PU3MUECKUE BEIWYHMHBI (CHJIA TOKa,
AIIEKTPUYECKOE HAIPSDKEHUE, DIEKTPUYECKOE COMPOTUBIICHHE, YAEIBHOE CONPOTUBIICHUE
BEIIECTBA, paboTa IEKTPUIECKOTO OJIs, MOIIIHOCTh TOKA, (JOKYCHOE PAaCCTOSIHUE M ONTHYECKAs
CuJia JIMH3BIL, (OPMYIIBI pacdera 3JIEKTPUUYECKOTO COMPOTHBIICHHUS IMPH IOCIEIOBATEIBHOM M
napajuieIb-HOM COCTUHCHUU TPOBOJHHMKOB): Ha OCHOBE aHaJKM3a YCIIOBHS 3a/1a4d 3alHChIBATh
KpaTKOE YCJIOBHE, BEICIATH (PU3MUECKHE BEIMIMHBI, 3aKOHBI i (JOPMYJIIbI, HEOOXOIUMBIC JIJIS €€
pelIeHH s, TIPOBOJAUTL PACUETHl U OIICHUBATH PEALHOCThH MOJYYCHHOTO 3HA4YCHUs (pU3HUECKOn
BEJIMYMHBI.
Y4eHHNK NOJYYHT BO3MOKHOCTh HAYYUTHCS:

® UCNONBL3068AMb 3HAHUA 00 INEKMPOMASHUMNHBIX AGNEHUAX 8 NOBCEOHEBHOU IHCUZHU OJis
obecneyenuss b6ezonacHocmu npu oopaweHuu ¢ nPUOOPaMu U MeXHUYeCKUMU YCmpoUucCmeamu,
0I5l COXpAHeHUsi 300P06bsi U COONOOEHUSL HOPM IKOJIOSUHECKO20 NOBEOeHUsl 8 OKpYcaroujel
cpeoe;

® paziuuamv Spanuybl NPUMEHUMOCMU QUUYECKUX 3AKOHO8, NOHUMAMb 6Ceoduull
xapakmep @DYHOAMEHMATbHBIX 3AKOHO8 (3AKOH COXPAHEHUsl JJIeKMPUYecKo2o 3apsioa) u
02PAHUYEHHOCMb UCNONIL308AHUS YACMHBIX 3aKOH08 (3akon Oma 01a y4yacmka yenu, 3aKOH
IDicoyns-Jlenya u op.);

® UCNONBL3068AMb NPUEMbL NOCPOCHUS PUBUYECKUX MOoOeNell, NOUCKA U (OPMYIUPOSKU
00KA3amMenbCme 6bl0BUHYMBIX 2UNOMe3 U MeopemudecKux 6bl80008 HA OCHOBE IMNUPUYECKU
YCMAHOBNIEHHBIX (haKmos,

® HAXOOUMb AOEKEAMHYIO NPEONIONCEHHOU 3a0aye QU3UYeCKYI0 MOOelb, pa3peutams
npobiemy Kak HA OCHO8e UMEOWUXCSA 3HAHUL 00 JJ1eKMPOMACHUMHBIX SGIEHUAX C
UCNONB308AHUEM MAMEMAMUYECKO20 annapama, max u npu ROMowu Memooo8 OYeHKU.

Coaep:xkanue y4e0OHOro npeamMera

TenaoBble ABJIeHUA

ArperaTHble COCTOSIHMSI BellleCcTBa. Pa3nnune B CTPOEHUHM TBEPIBIX TeEI, XKHAKOCTEH U
ra3os.

TennoBoe paBHoBecue. TemnepaTypa. CBsi3b TeMIiepaTypbl CO CKOPOCTHIO XaOTHUYECKOTO
JBYDKEHUS yacTull. BHyTpeHHss sHeprus. PaboTa u Teruionepenaya Kak CrocoObl M3MEHEHUs
BHYTpEHHEH SHepruu Tena. TemnonpoBogHocTb. KouBeknumsa. Mznydenme. IIpumepst
TEIUIONEPEIaul B MPUPOAE U TexHUKe. KonMuecTBO TEIUIOTHL. YenbHas TEIIOEMKOCTb.
VienbHas TemjgoTa CropaHusi TOIUIMBA. 3aKOH COXpPaHEHMsI W IPEBpALICHHUS HSHEPruu B
MEXAHUUYECKUX W TEIUIOBBIX Ipoueccax. IlnaBieHne u oTBepAeBaHUE KPUCTALUIMYECKUX TEll.
VaenpHas temtora IuiaBieHus. Mcemapenme u konaeHcauus. Iloryomenuwe »Heprum npu
WCIIApPEHNN JKUAKOCTH U BBIACIECHUE €€ NIpU KOHJeHcaluuu mnapa. KureHue. 3aBHCHMOCTb
TEMIEPATypbl KUIEHUS OT JaBleHUs. YJelibHas TEljoTa MapooOpa30BaHUsS M KOHIEHCAILIUU.
Brnaxxnocts Bo3ayxa. Pabota raza mpu pacmupenuu. I[IpeoOpazoBaHusi 3HEpruM B TEMJIOBBIX
MalMHax (mapoBasi TypOHHA, IBUTATENh BHYTPEHHETO CrOpaHus, peakTUBHBIN nBuratesns). KI1/]
TEIJIOBOM MAIMHBL. JKono2uyecKue npobaemvl UCHOIb308AHU MENIOBLIX MAUUH.

DJIEKTPOMATHUTHbBIE SIBJICHUSI

Onextpuzanus ¢uzndeckux Ten. B3aumopeiicTBue 3apspkeHHBIX Ten. J[Ba pona
ANEKTPUYECKUX 3apsioB. [[eIMMOCTh 3JEKTPUYECKOTO 3apsiaa. DIEMEHTApPHBIN AIEKTPUIECKUN
3apsl. 3aKOH COXPAaHEHHUs OJJIEKTpUYECKOro 3apsana. I[IpoBOIHUKM, NOJYNPOBOJHUKH U
H30JIITOPHI AJIEKTPHUECTBA. DIJIEKTPOCKOI. DJIEKTPHUUECKOE IOJe KaK OCOOBI BHJ MAaTEpPHHU.
Hanpsiorcennocms anekmpuvecko2o nons. JIeUCTBUE JIEKTPUYECKOTO IOJIS Ha JIEKTPUYECKUE
3apsibl. Konoencamop. Onepaus 21eKkmpuiecko2o noJis KOHOeHCcamopa.




OnexTpuueckuid TOK. VMCTOUHMKM 3JIEKTpUUYECKOTO TOKA. OJEKTpUYEcKass LElNb U €€
coctaBHble yacTu. HanpaBnenue u AeicTBUs 3JEKTpHUUECKOro Toka. Hocurenu snexkTpruueckux
3apsa0B B MeTauiax. Cuia Toka. DJIEKTPUYECKOE HAIPSHKEHHE. DIIEKTPUUECKOE CONPOTUBIIEHNE
MPOBOAHUKOB. EAMHUIIBI COTPOTUBICHUS.

3aBUCUMOCTb CHJIBI TOKa OT HampsbkeHus. 3akoH OMa JIs ydacTka Lenu. Y AelIbHOe
conpotusiienue. Peocratel. IlocnegoBarenbHoe coenvHeHHE MPOBOAHMKOB. [lapannenbHoe
COEIMHEHUE NTPOBOIHUKOB.

PaGora snexTpuyecKoro mojs Mo MEPEMEIIEHUI0 3IEKTPUYECKUX 3apsiioB. MOIIHOCTh
AJIEKTpUYecKoro Toka. HarpeBaHue NpOBOJHUKOB 3JIEKTPUUECKUM TOKOM. 3akoH JDxoyns -
Jlenma. DnexkTpruyecKue HarpeBaTeNIbHbIE U OCBETUTENbHbIE MPUOOPHL. KopoTKkoe 3aMblkaHue.

MaruutHoe nosie. MHAyKIMs. MarHUTHOTO 1oJid. MarHuTHoe nose Toka. OnsIT Dpcrena.
MaruutHoe TOJie TOCTOSHHBIX MAarHuToB. MaruutHoe mojie 3eMid. DJIeKTPOMAarHwur.
MarauTHoe 1nosje KaTymku ¢ TOKoM. [IpuMeHeHre 31eKTpOMaruuToB.

CBeToBBIC SIBJICHHUS

HcTounuku cBera. 3aKOH MPSMOJMHENHOIO paclpOCTPAHEHUE CBETA. 3aKOH OTPa)KEHUs
cBera. [lmockoe 3epkano. 3akoH mpenomiieHusi cBeTa. JIuH3bl. DOKyCcHOE paccTosHUE U
onTuhyecKkas cuia JMH3bl. M300paxkeHue npeamera B 3epkaiie U quH3e. Onmuueckue npudopbwl.
I'na3 kak ontuyeckas cucrema. Jlucnepcus ceera. Mumeppepenyus u ougppaxyus ceema.

Tembl 1a60paTOpHBIX PadoT

1.CpaBHEHUE KOJIMYECTB TEIJIOTHI PU CMEIIUBAHUU BOJIbI PA3HOI TeMIlepaTyphl.

2.M3mepeHue yaenbHON TEII0OEMKOCTH TBEPIOTO Tela

3.0npeneneHue BIaXXKHOCTH BO3AyXa.

4.COopKka 3JIeKTPUICCKOM TeTH U U3MEPEHHE CUJIBI TOKA.

5.COopKa 31eKTPUUYECKOM LIeT U U3MEPEHUE HANPSIKEHUSI.

6.ccnenoBanue 3aBUCUMOCTH CHJIBI TOKA B IIPOBOJIHUKE OT HAINPSIKEHUS HA €ro KOHILIAX
U OT CONIPOTUBIICHUS.

7.13mepenue paboThl U MOITHOCTH JIEKTPUIECKOTO TOKA.

8.HccnenoBanre MarHUTHOTO TOJIS MIPSIMOTO MTPOBOAHUKA M KaTYIIKU C TOKOM.

9.COopka MoeNn JIEKTPUUECKOTrO JBUTATENs U U3yUEHHE IPUHIIUIA €ro JEHCTBUS.

10.ITonyuenune n3o0OpaskeHUs: ¢ TOMOIIbIO coOuparomiel JuH3bl. 3mMepenue GpokycHOro
PacCTOSIHUSA JTUH3BI.

TemaTnveckoe NJIAHNPOBAHUE C YKA3aHHEM KOJIHYECTBA YaCOB,
OTBOJMMbIX HA OCBOEHHE KaXKI0H TeMbl (68 4., 2 4. B HeJ1eJ110)

N KosmnuecTBo yacos
w/n Hasanmue pasaena Beero JlaGopatop | KoHTpomnbHBI
Hble paboThI € paboThl

1 TennoBble SIBICHUS 23 3 1

2 DNEKTPUUYECKUE SIBICHUS 29 5 1

3 DJIEKTPOMAarHUTHBIE SIBICHHS 5 2 1

4 CBeTOBBI€ SABJICHUS 11 1 1
HTroro 68 11 4

9KJIace

IInanupyemMble pe3yJbTaTbl OCBOCHHS y4eOHOro npeamera «Qusnka»

BbINYCKHUK HAYYHTCS:



e coOmofaTh mpaBuia O€30MACHOCTH W OXpaHbl TpyAa Npu pabore ¢ y4eOHBIM H
1a00paTOPHBIM 000PYIOBAHUEM;

® [IOHMMATh CMBICI OCHOBHBIX (PM3NYECKUX TEPMHHOB: (PU3UUECKOE TEJIO, (PU3NIECKOEe
SBJICHHUE, (PU3NYECKasi BEIIMYMHA, CIUHHUIIBI H3MEPEHUS;

® pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO pPEUIUTh MpPU TMOMOIIU (HU3HUECKUX
METOJIOB; aHAJIU3UPOBATh OTJIEIbHBIC 3TAIbl MPOBEICHUS HUCCIEIOBAHUN U MHTEPIPETUPOBATDH
pe3yabTaThl HAOIIOACHUIN U OTIBITOB;

® CTaBUTHb ONBITHI MO HCCIECIOBAHUIO (PU3NUYECKUX SIBICHUNA WM (U3UYECKUX CBOICTB
Ten 0e3 HMCHOJb30BAaHUS NPSIMBIX H3MEPEHUid; Mpu 3ToM (GOopMyIupoBaTh Mpoliemy/3anady
y4eOHOTO PKCIIEPUMEHTA; COOMpaTh YCTaHOBKY U3 MPEAJIOKEHHOTO 000PYAOBaHMS;, MPOBOAUTH
OTIBIT ¥ POPMYITUPOBATH BHIBOIBI.

[Tpumeuanue. Ilpu mpoBeneHUM UCCIENOBaHHUS (PU3MUECKUX SIBICHUH H3MEPUTEIbHBIC
npuOOpbl UCHOJB3YIOTCS JIMIIb KaK JaTYUKH H3MEpeHHs (U3UYECKUX BEIMYMH. 3arucu
MOKA3aHUH MPSIMBIX U3MEPEHUH B 3TOM cllydae He TpeOyeTcs.

® TIOHMMATh POJIb SKCIIEPUMEHTA B MOJIYY€HUU HAyYHOU MH(OpMaLIUK;

® NPOBOAUTH TMpsMble U3MepeHHs] (U3MYECKUX BEJIMYMH: BpEMs, pacCTOSHUE,
panuanuoHHbI (OH (C HMCHOJIB30BAHUEM JI03UMETpa); MPH 3TOM BBIOMPATh ONTUMAIBHBIN
CI0Cc00 M3MEPEHUs U UCII0NIb30BaTh IPOCTENIIINE METO bl OLIEHKU OTPEIIHOCTEN U3MEPEHUH.

[Tpumeuanue. Jlro6as yyebHas mporpaMma J0DKHA 00eCreYrBaTh OBJIAICHUE TPSIMBIMU
U3MEPEHUSIMH BCEX MEPEUNCICHHBIX (PM3NUYECKUX BEITHUHUH.

® TPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH C HCHOJIb30BAHUEM
OpSAMBIX W3MEPEHHUI: TMPH 53TOM KOHCTPYHPOBAaTh YCTaHOBKY, (DPUKCHpPOBAaTh pE3yJIbTaThl
MOJTyYEHHOM 3aBUCUMOCTU (PU3UYECKUX BEIWYHMH B BUJIE TaOIHUI U TpadUKOB, JelIaTh BBHIBOJbI
10 Pe3yJIbTaTaM HUCCIIEIOBAHUS;

® TPOBOAUTH KOCBEHHBIE M3MEpeHHs (PU3MUECKUX BEJIWYUH: TPU BBITOJIHEHUU
U3MEpEHNil cobupaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEQys MPEAI0KEHHOW WHCTPYKLHHU,
BBIYUCIISATh 3HAYEHUE BEJTMYMHBI U aHAJTU3UPOBATH MOJIyYE€HHBIE PE3yJIbTaThl C YI€TOM 3alaHHON
TOYHOCTH U3MEPEHUN;

® AHAIM3MPOBATH CUTYallMU MPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa, y3HABaTh B HUX
NPOSIBIICHWE W3YYCHHBIX (U3UYECKUX SBICHHH WIM 3aKOHOMEPHOCTEH ¥ TPUMEHATH
UMEIOIMECs 3HaHUS IS UX OObACHEHMUS;

® [OHUMATh TPUHIMIIEI JCWCTBUS MAaIlWH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB,
YCIIOBHS UX 0€30MacHOTO MCIIOIb30BaHUS B IOBCETHEBHON JKU3HU;

® 1CIIOJIB30BaTh MPH BBIMOJIHEHUH Y4EOHBIX 3aj[au Hay4YHO-TIOMYJISIPHYIO JIUTEPATYPY O
(bU3MUECKUX SBICHUSX, CIIPABOYHbIE MaTepHalibl, pecypchl IHTepHeT.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCS:

® 0CO3HABAMb UYEHHOCMb HAYYHLIX UCCIe008AHUU, pPONb (QU3UKU 6 pacuiupenuu
npeocmasieHull 00 OKpyicaroujem mupe u ee Kiao 8 yiyuuieHue Kaiecmaed HCUusHu,

® UCNONBL3068AMb NPUEMbL NOCPOCHUS PUBUYECKUX MOoOeNell, NOUCKA U (OPMYIUPOBKU
00KA3amMenbCme 6blOBUHYMBIX 2UNOMe3 U MeopemudecKux 6bl80008 HA OCHOBE IMNUPUYECKU
VCMAHOBNIEHHbIX (haKmos,

® CpasHusamb MOYHOCMb UBMEPEHUs (DUUYECKUX GelUYUH NO  BelUYUHE  UX
OMHOCUMENbHOU NOZPEUWHOCIU NPU NPOBEOeHUU NPAMBIX USMEPEHUlL;

®  CaMOCMOAMENbHO NPOBOOUMb KOCBEHHblE USMEPEHUs U UCCIe008aHUsL (DUULEeCKUX
BEUYUH C UCNOTIL30BAHUEM PA3TUYHBIX CNOCOO08 UMepeHUs (PU3UYECKUX GelUdUH, 8blOUpPams
cpeocmea usmepeHus ¢ y4yemom HeoOX00UMOU MOYHOCIU U3MepeHutl, 000CHO8bI8AMb 6blOOD
cnocoba uzmeperus, a0ek8amHo2o NOCMABIeHHOU 3a0ade, NPoBOOUMb OYEHKY OOCHOBEPHOCIU
NONYYEHHBIX Pe3yIbmamos;

® BOCNPUHUMAMb UHGOPMAYUIO DUBUUECKO2O COOEPAHCAHUSL 8 HAYYHO-NONYIAPHOU
aumepamype U cpeocmeax Maccosol UHGoOpMayuu, Kpumudecku OYeHU8amv MNOLYYEHHVIO
unghopmayuro, aHanuzupys ee cooepaicanue u OaHHvie 00 UCMOYHUKe UHpOpMayuu,

® co30asamv cOOCMBEHHble NUCOMEHHbIE U YCIHble COOOUeHUs O UBUYECKUX ABLEHUSX



Ha  OCHOBe  HECKONbKUX  UCMOYHUKOS  UHOpMAayul,  CONpPOBOHCOAmMb  GbICMYNJIEHUE
npezenmayueti, y4umul8as 0COOEHHOCMU aAYOUMOPULU C8EPCIMHUKOS.

MexaHnuyecKkue siBJIeHHUs
BbINyCKHUK HAYYHMTCS:

® pacro3HaBaTh MEXAaHUYECKHE SIBJICHHS U OOBACHATH HAa OCHOBE MMEIOLIUXCS 3HAHUI
OCHOBHBI€ CBOWMCTBA WJIM YCJIOBHS IIPOTEKAHUSI ATUX SIBJICHHUI: paBHOMEPHOE U HEPABHOMEPHOE
JBUKEHHE, PAaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABM)XKEHHE, OTHOCUTEIHHOCTH
MEXaHUYECKOTO JABUKEHUS, CBOOOHOE IMaJICHUE TEJ, PABHOMEPHOE JIBU)KEHUE MO OKPYKHOCTH,
pEaKTUBHOE JIBHKEHHE, KOjeOaTeIbHOE ABIKEHUE, PE30HAHC, BOJTHOBOE JIBI)KEHHUE (3BYK);

® ONUCHIBATH H3YYCHHBIE CBOMCTBA TE€I M MEXAHUYECKUE SIBJIICHUS, HCIOIb3Ys
dusznyecKre BETUYHUHEL: MyTh, IEPEMEIICHNE, CKOPOCTh, YCKOPEHHE, TIEPHOJI OOpaleH s, Macca
Tena, cuia (Cuia TKECTH, CHJIA YHPYTOCTH, CHJIa TPEHHs), UMIYJIbC Tella, KMHETUYEeCcKas
DHEprus, MOTCHIMANbHAS JHEPTUs, MEXaHW4yecKas pabdoTa, MEXaHWYEeCKash MOIIHOCTh, CHJIA
TpeHMs], AaMIUIUTyJa, [epuoJ U YacToTa KojeOaHuM, [JIMHA BOJHBI U CKOPOCTh €€
pacnpoCTpaHeHusl; TPU OMUCAHUM MPABWIBHO TPAKTOBATh (DU3MYECKHIA CMBICT HCIOJb3yEeMbIX
BEJIMYMH, UX 0003HAUCHUS U €TUHUIIBI U3MEPEHUs, HAXOAUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO
(UBHYECKYIO BEIIMYUHY C APYTUMHU BEIMUYNHAMU, BBIYUCIIATH 3HAYCHUE (PHU3NICCKON BEITHYNHBI,

® aHAIM3UPOBATH CBOMCTBA TeJ, MEXAHWYECKUE SIBICHHUS U TMPOLECCHI, HCIOIB3YS
dusznyecKkne 3aKOHBI: 3aKOH COXPAHEHHUs JHEPTrUH, 3aKOH BCEMHPHOTO TATOTCHHS, MPUHIIHII
cynepro3uiuu cwi (HaxoxaeHue paHonerictByromen cuibl), I, 11 u III 3akonsr HerotoHa,
3aKOH COXPAHEHUS UMITYJIbCa, IPU 3TOM pPa3nyaTh CIOBECHYIO (POPMYITUPOBKY 3aKOHA U €r0
MaTEeMaTUYeCKOe BHIPAKCHHUE;

® paziIuyaTh OCHOBHBIC MPHU3HAKU WM3YYCHHBIX (PU3UYECKUX MOJeNel: MaTepuaibHas
TOYKa, MHEPIMATIbHAS CHCTEMa OTCUETa,

® pemiath 3a7Ja4M, UCTOIB3YS (PU3NUECKUE 3aKOHBI (3aKOH COXpPAHEHHUS SHEPIHH, 3aKOH
BCEMHUPHOIO TATrOTeHUs, npuHuun cyneprnosummu cwi, [, II m III 3akonsr Herorona, 3akoH
COXpaHEHUs UMIMYJbCa,) U (HOPMYIIbI, CBSA3bIBAONINE (PU3NUECKHE BEIMYMHBI (IIyTh, CKOPOCTH,
YCKOpPEHHE, UMIYJIbC Tejla, KMHETHYECKash HHEPrus, MOTCHIMAIbHAS YHEPrHusi, MEXaHUYecKas
pabota, mexaHudeckas MomHOCTh, KIIJ[ mpocroro Mexanusma, KOI(POUIUEHT TpPEHUS,
aMIUTUTY/1a, TIEPUOJ] U YacTOTa KOJeOaHui, JJIMHA BOJTHBI U CKOPOCTh €€ pacipoCTpaHeHHs): Ha
OCHOBE aHaiM3a YCIOBHUS 3aJaud 3alHChIBaTh KpPaTKOE YCIOBHE, BBIACHATH (PUINUECKUE
BEITMYUHBI, 3aKOHBI U (OPMYJIbI, HEOOXOIMMBIEC ISl €€ PEIICHHs, MPOBOIUTH pacdeThl W
OILICHUBATh PEAIbHOCTbH MOJYYSHHOTO 3HAaYCHHS (PHU3NUECKON BETUUHHBI.
BbINyCKHUK NOJYYHT BO3MOKHOCTh HAYYUTHCSH:

® UCNONBL306aMb 3HAHUSL O MEXAHUYECKUX SGNeHUsIX 8 MNOBCeOHEeBHOU JHCUHU Ol
obecneuenusi 6e30nacHOCmu npu o0oOpawjeHuy ¢ npudopamu U MexHUYeCKUMU YCmpoucmeamu,
0I5l COXpAHeHUsi 300P06bsi U COONOOEHUS. HOPM IKOJIOSUYECKO20 NOBEOEeHUsl 8 OKpYicaroujel
cpede;, NpUBOOUMb NPUMEPbl  NPAKMUYECKO20 UCNONb308AHUS  (U3UYECKUX 3HAHUL O
MEeXaHUyecKux AeleHUsX U (QU3UYecKUx 3aKOHAX;, NpUMepbl UCNONb308AHUSL 80300HOBNAEMbIX
UCTMOYHUKO8 — DHepeuu,  9KOJL02UHEeCKUX  NOCIe0CmBUll  UCCLe008AHUSL — KOCMUYECKO20
npOCMpancme,

® paziuuams paHuybl NPUMEHUMOCMU @QUUYECKUX 3AKOHO8, NOHUMAMb 8Ce0Ouutl
xapakmep @QYHOAMEHMANIbHBIX 3AKOHO8 (3aKOH COXPAHEHUS MEeXAHUYeCcKol JHepeuu, 3aKOH
COXpaHeHUs UMNYIbCd, 3aKOH 8CEMUPHO20 MALOMEHUS),

® HAXO00UmMb AOEeK8AMHYI0 NPeOlONCEHHOU 3adade QuU3UYecKyrd MOoOelb, pazpeulams
npobnemy KAk Ha OCHO8e UMEIOWUXCS 3HAHUU NO  MeXaHuke ¢  UCHONb308AHUEeM
Mamemamuyecko2o annapama, max u npu NOMOWiU Memooo8 OYeHKU.
DJIeKTpHYecKre 1 MATHUTHBIE SIBJIEHHUS
BbinycKHUK Hay4uTCH:

® pacro3HaBaTh DJIEKTPOMATHUTHBIC SIBICHUS M OOBSACHATH HAa OCHOBE HMMEIOIIUXCS
3HAHUM OCHOBHBIE CBOWCTBA WJIM YCJIOBHUS MPOTEKAHUS 3TUX SIBJICHUI: JEHUCTBHE MarHUTHOIO
NnoJisi Ha TMPOBOJHUK C TOKOM U Ha JIBIXKYIIYIOCS 3apsOKEHHYIO YacTHIly, JAeHCTBUE




AIIEKTPUYECKOTO TOJISI Ha 3apsHKCHHYIO YaCTHILY, YJIEKTPOMArHUTHEIE BOJHBI, TUCIIEPCHSI CBETA.

® OIUCHIBATh W3YYCHHBIC CBOMCTBA TEN M DJIEKTPOMATrHUTHBIC SIBJICHUS, HCIOIB3YS
(bu3HYeCKre BEIMYMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA;
OpU ONMCAHWU BEPHO TPAKTOBaTh (U3WYECKUH CMBICT HUCIOJB3YyEeMBIX BEIHYHH, WX
0003HAYCHHSI M STUHUIIBI U3MEPCHHS; HAXOUThH (DOPMYIIBI, CBSI3BIBAIOIINE JTAHHYIO (PH3UIECKYIO
BEJIMYHMHY C APYTUMH BEITHUYNHAMH.

® TPHUBOJIUTH NPHUMEPHI MPAKTUYCCKOTO WCIOIB30BAaHUS (U3HUECKUX 3HAHUK O
AJIEKTPOMATHUTHBIX SIBJICHHSIX

e pemiaTh 3a7add, HCIONB3ysS (QHU3UYECKUE 3aKOHBI W (OPMYIIbI, CBS3BIBAIOIIUC
(du3nveckre BEIMIUHBI (CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, JJTMHA BOJIHBI U YACTOTA CBETA):

e Ha OCHOBE aHAlM3a YCIOBUS 3a/JaYd 3alUChIBaTh KPATKOE YCIOBHE, BBIICIATH
buznyecKrue BEIWYUHBI, 3aKOHBI W (HOPMYIIBI, HEOOXOMUMBIC IJIs €€ PEIICHUs, MPOBOIUTH
pacyeThl U OIICHUBATh PEATbHOCTH IMOJTYYEHHOTO 3HAYCHUST (PH3UUECKON BEITHYNHBI.
BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUTHCA:

® UCNONBL306AMb 3HAHUSL 00 INEKMPOMACHUMHBIX SAGIEHUAX 8 NOBCEOHEBHOU HCUSHU OIS
obecneyenusi b6e3onacHocmu npu 0opaweHuUu ¢ nPUOOPAMU U MEXHUYECKUMU YCMPOUCMEAMU,
OJisl COXpaHeHust 300P06bsl U COONIOOCHUSI HOPM IKOIOSUHECKO20 NOBEOeHUsl 8 OKPYiICaroujeli
cpede; npusooUms NPUMepPbL GIUSHUSL INEKMPOMACHUMHBLX U3TYYEHUL HA JHCUBbLE OPSAHUZMBL,

® paziuuamv Sparuybl NPUMEHUMOCMU QUIUYECKUX 3AKOHO8, NOHUMAMb 6CeoOUUll
xapakmep @QYHOAMEHMATbHBIX 3AKOHO8 (3AKOH COXPAHEHUsl JJIeKMpUiecko2o 3apaoa) u
02PDAHUYEHHOCMb UCNONIb308AHUSL YACMHBIX 3aKOHO8 (3akon Oma 01 yuacmka yenu, 3aKOH
IDcoyna-Jlenya u op.);

® UCNONBL306aAMb NPUEMbL NOCIPOCHUS. (PUUYECKUX MOOeNell, NOUCKA U (POPMYIUPOBKU
00KA3amMenbCme 6bl0BUHYMBIX 2UNOMe3 U Meopemudeckux bl80008 HA OCHO8E IMNUPUYECKU
YCMAHOBNIEHHBIX (PaKmos,

® HAXO00UmMb AOEeK8AMHYIO NPEONIONCEHHOU 3a0aye QuU3UYecKyr0 MOoOelb, pa3peuams
npobiemy Kak HA OCHO8e UMEOWUXCSA 3HAHUL 00 JJ1eKMPOMACHUMHBIX SAGIEHUAX C
UCNONB308AHUEM MAMEMAMUYECKO20 Annapama, max u npu LOMOwU Memoo08 OYeHKU.
KBaHTOBbBIE SIBJICHUSI
BbInycKHUK HAYYMTCS:

® pACIIO3HABATh KBAaHTOBBIC SIBJICHUS W OOBSCHATH HA OCHOBE WMEIONIMXCS 3HAHUI
OCHOBHBIC CBOWCTBA WMJIU yCIIOBHUSI NMIPOTEKAHUS TUX SIBICHHUN: €CTECTBEHHAS W MCKYCCTBEHHAs
pPaZMoOaKTUBHOCTb, 0O-, - U Y-H3Iy4CHHs, BOSHUKHOBEHHE JIMHEWYATOrO CHEKTpa H3IIyuyeHUs
aToMa;

® ONUCHIBATh HW3YYCHHBIE KBAHTOBBIC SBJICHUS, HCIONB3yd (PU3NUYECKHUE BETUYHUHBI:
MaccOBO€ YHCIIO, 3apsA0BO€ YHCIIO, TEPHOJ] Mojypacmana, dHeprus (OTOHOB; MPHU OMHUCAHUU
MPABWJIBHO TPAKTOBATh (PU3WYECKUH CMBICI WCIIONB3yeMbIX BEIMYMH, HX OOO3HAYCHUS U
eAMHUIIBI U3MEPEHUS; HaXOIUTh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO (DU3MYECKYI0 BEITUYHUHY C
JPYTHMH BEJTUYHHAMU, BEIYUCIISITH 3HAUCHNE (PU3NICCKON BEITUIHHEI;

® aHAIM3HUPOBATh KBAHTOBBIE SIBICHUS, MCTOJB3Ys (PU3UUECKHE 3aKOHBI M MOCTYJIATHI:
3aKOH COXPAHEHUS DHEPrHH, 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsja, 3aKOH COXPaHEHUs
MacCcOBOTO 4YHCJa, 3aKOHOMEPHOCTH H3IIyYeHHs W TOTJIOIICHUS CBETa aTOMOM, NpPU 3TOM
pa3ianyaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA M €70 MaTEMaTHYECKOE BhIpaKEHHE,

e pa3MyaTh OCHOBHBIC NMPHU3HAKH IIAHETAPHOW MOJEIH aTroMa, HYKJIOHHOW MOIeNH
aTOMHOTO S/1pa;

® TPUBOJIUTH TPHUMEPHI TMPOSIBICHUS B MPHUPOJAE U TMPAKTUYECKOTO HCIOIH30BAHUS
PaOaKTUBHOCTH, SIEPHBIX U TEPMOSACPHBIX PEAKIIHNA, CIEKTPATILHOTO aHATN3a.

BbInyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHThCS:

® UCNONBb306AMb NOJNYYEHHbIE 3HAHUAL 6 NOBCEOHEGHOU MHCUSHU NpU 00pawjeHuu c
npubopamu u MexHU4eCKUMU YCmpoucmeamu (CYemyux UOHUZUPYIOWUX Y4acmuy, 003umemp),
0I5l COXpaHeHUsi 300pP06bsi U COONOOEHUS HOPM IKOJIOSUYECKO20 NOBEOCeHUsl 8 OKpYycaroujell
cpede;




® COOMHOCUMb IHEPIUIO CEA3U AMOMHBIX A0€P C 0ePeKMOM MACCyl,

® 1PUBOOUMb NPUMEPLI GIUAHUSA PAOUOAKMUBHBIX UTYHUEHULl HA JHCUBbLE OP2AHUBMDYIL,
HOHUMAMb NPUHYUN OelCM8Us. 003UMempa U pa3iuiams yCl08Us e20 UCNOIb308AHUSL,

® NOHUMamMb IKONOUYeCKUe Npobremvl, GO3HUKAIOWUE NPU UCNONb308AHUU AMOMHBIX
INEKMPOCMAHYUL, U NYMU peuwleHuss dmux npoobnrem, nepcneKmuebl UCHONb308AHUS
VAPABIAeM020 MePMOAOEPHO20 CUHME.

Cojaep:kanue y4eOHOro npeaMera

Mexanuyeckue siBJIeHHUS

MexaHnnueckoe IBW)KeHHE. MarepuanbHas TOYKAa KaK MOJAEIb (PU3MUECKOro Tea.
OTHOCHUTENBHOCTD MeXaHu4eckoro nBukeHHs. Cucrema orcyera. PU3NUYECKUE BEJIUYUHBL,
HEOOXOAUMBbIE Ul ONMCAHUS JBM)KEHUS U B3aUMOCBS3b MEXIY HUMHU (IyThb, IEpeMELICHHUE,
CKOPOCTb, YCKOPEHHUE, BpeMs ABM)KEHHUSA). PaBHOMEPHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE
IBUKEHHE. PaBHOMEpHOE IBMXKEHHME IO OKpyx)HOCTU. [lepBblii 3axkoH HplooToHa M uHEpLus.
Macca Ttena. IInotHocts BemiectBa. Cuna. Eqununs! cuiel. Bropoit 3akon Herotona. Tperuit
3akoH HerotoHa. CBoboaHOe nagenue ten. Cuiia TSHKeCTH. 3aKOH BCEMUPHOTro Tsarotenus. Cua
ynpyrocty. 3akoH ['yka. Bec Tena. HeBecomocTb. CBSI3b MEXy CUIION TSDKECTH U Maccoi Tena.
Junamomerp. PaBHozelicTByromas cuwia. Cuna TpeHus. TpeHue ckonbkeHus. TpeHue mokos.
Tpenue B Ipupoe U TEXHUKE.

Nmnynbe. 3akoH coxpaHeHUs uMIynbca. PeakTuBHOe NBUKeHUEe. Mexannyeckas pabora.
MomHocts. DHeprud. IlorennuanbHas u kuHeTuyeckas 3Heprus. IlpeBpaiienue ogHoro Buaa
MEXAHUYECKOM HEPTUU B APYroi. 3aKOH COXPaHEHUS MOJIHON MEXAHUYECKOW SHEPIUU.

Mexannueckue konebanus. Ilepwox, dwactora, amrumtyga kojeOanuii. Pe3sonaHnc.
Mexanuueckre BOJIHBI B OAHOPOJHBIX cpelax. [nuHa BoiHBI. 3ByK Kak MEXaHHWYeCcKas BOJIHA.
I'pOMKOCTB 1 BBICOTA TOHA 3BYKA.

JICKTPOMATHUTHBIC SIBJICHUS

DnexTpuueckoe mojie KaKk ocoOblii BUJ MaTepuu. Hanpsscennocms 21eKmMpuyecko2o
nons. JlelicTBUE 3JEKTPUYECKOrO IOJs Ha 3JIEKTpUUYEcKue 3apsibl. Koundewcamop. Ouepeus
NEKMPUUECKO20 NONSA KOHOeHcamopa.

MarnutHoe mnone. Muaykuus marHuTHOro noss JlelcTBME MAarHMTHOrO TOJs Ha
IPOBOJAHMK C TOKOM M JBIXKYIIYIOCS 3apspkeHHyro dactuny. Cuna Amnepa u cuna Jlopenya.
DneKTpoABUraressb. SBiaeHue anekTpomMaruiuTHo nHAykuus. Oneitel @apanes.

OnekTpoMarHuTHele KkojeOaHus. Konebamenvuwiti  KoHmyp. OnekmpozeHepamop.
Ilepemennwviii mok. Tpancgopmamop. llepemada >IEKTPUUYECKON DHEPrUU HA PACCTOSTHHE.
DJeKTpOMarHUTHbIE BOJHBI M UX CBOWCTBA. [Ipunyunsi paouocesazu u meneguoenus. Bauanue
INEKMPOMASHUMHBIX USLYYEHUU HA HCUBbIE OP2AHUSMDL.

CBet — anexkrpoMarauTHas BosiHa. CkopocTh cBeTa. Jucnepcus cBera. Mumepghepenyus
u oughpaxyus ceema.

KBaHTOBbBIE AABJIEHUS

Crpoenue aroMoB. Ilnanerapnas monens aroma. KBaHTOBBIN XapaKTep MOTJIOMICHUS U
WCITyCKaHHsI CBETa aTOMaMHU. JIMHEeHYaThle CIIEKTPBI.

OmnsiThl Pesepdopna.

CoctraB atomHoro snpa. IIpoTOH, HEUTPOH U DJJIEKTPOH. 3aKOH OWHINTEHHA O
IPOMOPLHUOHATIBHOCTH MAacChl U dHEPruu. [eghexm macc u dnepaus c6A3U AMOMHLIX s0ep.
PamnoaktuBHoCcTh. Ilepmon monypacmama. Anbeda-uznyuenue. bema-uznyuenue. ['amma-
uznyuyeHue. Snepueie peakunu. Mctounuku sHeprun CosHua U 3Be3[. SlnepHas sHeEpreTuka.
OKonoeuueckue npodremvl pabomvl aAmMoOMHuIX dnekmpocmanyuti. Jlozumerpus. Bausanue
PAOUOAKMUBHBIX UZTYYEHULL HA JHCUBbLE OP2AHUIMBI.

Ctpoenue u 3Boa0IUsA BeesieHHol

l'eouentpuueckass W reiauoleHTpUyeckass cucreMmbl wupa. Dusuueckas mnpupoaa
HeOecHpIX Tenm ComHeuHoil cucteMmbl. [lpoucxoxnenne ConHewuHOW cucTembl. Duzmdeckas




npupona Connua u 38e31. Ctpoenue Beenennoil. OBomonus Beenennoit. I'unoresza bonbiioro
B3pBIBA.

Tembl 1abopaTOpHBIX padoT

1.MccnenoBanue paBHOYCKOPEHHOTO JBM)KEHUS 0€3 HauaJlbHOM CKOPOCTH.

2.U3MepeHne yCKOpeHUs: CBOOOAHOTO MaCHHS.

3.HccnenoBaHue 3aBUCUMOCTH MEpPHOAA M YaCTOThl CBOOOJHBIX KOJEOaHUIl HUTSIHOTO
MasiTHUKA OT €ro JJINHBI.

4. V3yueHue SBJICHUS JIEKTPOMArHUTHON MHYKIIUH.

5.M3yueHne TpeKOB 3apspKEHHBIX YacTHI] 110 TOTOBBIM (poTorpadusm.

TemaTnuyeckoe NJAHNPOBaHME C YKa3aHHEM KOJINYECTBA YaCOB,
OTBOJIMMBIX HA OCBOEHHE KAKI0H TeMbI

Ne | Tema KouuvecTBO JlaGopaTtopHbie KonTposbHbie
4acoB padoThI padoThI
1 | 3akoHbl B3auMoaecTBust | 35 2 2
U JIBIDKEHUS Tell
2 | Mexanuueckue 18 1 1
KOJIOAHUS ¥ BOJIHBI.
3BYK.
3 | OnexrpomarauTHOe noxne. | 24 1 1
4 | Crpoenue atoma u 18 1 1

aTOMHOTO S7pa.
Hcnonbs3oBanue sHEPTUH
ATOMHBIX fAJIEP.

5 | CtpoeHue 1 SBOTIOLIHS 7 - -
Bceenennon

Hroro 102 5 5




KoHTpoJIbHO- M3MepHUTeNbHbIe MATEPHAJIBI JIsI OLEHKH JAOCTHKEHHS Pe3yJbTaTOB
OCBOCHHSI, MaTepHATbHO-TEXHUYECKOe, Y4YeOHO-MeToAnYecKoe olecreyeHHe MpeaMera,
Kypca cM. B IPUJIOKeHHH K IporpaMMam

IHpunoscenue 1
KTII

Ilpunosicenue 2

Y4yeOHO — MeTOAMYECKOE M MATEPHAJILHO — TeXHUYeCKoe o0ecrevyeHune

1.Vuebnuk «®Pusuka. 7xmnaccy aBrop A.B. Ilepsikun, «®usnka. 8 kiaace» aBrop A.B.
[epsimkuH, «®@u3nka. 9xnace» arop A.B. [leprikun

2 ITpumepHsle nmporpammsl o gusuke, M.: JIpoda, 2004.

3.ABTopckas nporpamma o ¢usuke B 7 knacce A.B. Ileppiukuna, M.: Ipoda, 2004.

4.ABTopckas nporpaMMa no ¢usuke B 8 kinacce A.B. Ilepeikuna, M.: [Ipoda, 2004.

5.ABTopckas nporpamma no gusuke B 9 xkinacce E.M. I'yrauka, A.B. Ilepsimkuna, M.: JIpoda,
2004.

6. CoopHuk 3amau no usuke ans 7—9 kimaccoB 001eo0pa3oBaTeNbHBIX yupexaenuii / B. U.
Jlykamuk, E. B. IBanoBa. — M.: [Ipocsemenne,2010 rox

7.®uzuka 7 — 9, caMmocTosTeNbHBIE U KOHTpodbHBIE paboTel, JI.A. Kupuk,, — M.:
«nexca»,2010rom.

8. Munaktuueckue marepuansl A.E. Mapon, E. A. Mapon, M., «/Ipoda»,2012 rog.

IleuaTHbIe MOCOOMA:

1. KoMrekTsl TeMaTHueckux Tabiui mo ¢usuke ans 7 — 9 Ki1accoB Ha OyMaKHOW OCHOBE U
WHTCPAKTHBHBIC.

2. Ta0auis!:

«MexayHapoaHas cucteMa eTuHUIY, «I1lkama 3JIeKTpOMarHuTHBIX BOJTHY.

3.KOoHTpOIBHO — U3MEPUTENbHBIE MAaTEPHUAIIBI.

4.TlopTpeThl BBIIAIOIINXCS IeATeNel B 001acT (PU3UKH.



Texnuveckue cpeacTBa 00y4eHHUs:

1.IlepcoHanbHBI KOMIOBIOTED.

2.MynbTUMEIUITHBIA TPOEKTOP.

3.DKpaH HaBECHOI.

HNupopmannoHHbIE CpeacTBa:

1.Komnekuus menuapecypcoB (Mpe3eHTaluu, BUAeOMaTepUabl).
2.WnTepHer.

3. CailThl ¥ AIEKTPOHHBIE TTOCOOUS 10 (PUBHKE:

®dusuka 11 BCexX http://physica-vsem.narod.ru/
Odusnka http://www.fizika.ru

®dusnka av-physics.narod.ru

®du3nka B aHUMAIUAX http://physics-animations.com
Knacchas pusuka http://knaccuas pusnka
OILIOP http://fcior.edu.ru

LHOP http://school-collection.edu.ru
Tecthl Mo usHKe physics-regelman.com/

EI'D, THA www.ege.edu.ru

EI'D, THA www.fipi.ru

Y4eOHO0- npakTHYeCKOEe U YUeOHO- J1abopaTopHOe 000py10BaHMe:

1.060pynoBanue yist GPOHTAIHHOTO HKCIIEPUMEHTA M JabOpaTOPHBIX padOT MO BCEM paszeiiaM
POTPaMMBI, IEMOHCTPAIIMOHHOE 000PYIOBaHHE.

2.Jlocka MarHuTHasl.

3.KoMmJIieKT 4epTeKHbIX HHCTPYMEHTOB.

N3menenus B padoueit nporpamme ®I'OC Ha cTyIeHb

7-9 KJIACC
Tembl 1a00paTOpHBIX PadoT
OmnpeneneHue 1eHbI EJIEHUS MKaIbl U3MEPUTEIBHOTO LIUIHMHIIPA.
W3mepeHne pazMepoB MajibIX Tell.
M3mMepeHue Macchl Tea Ha PbIUYaXHbIX Becax.
N3mepenune oobema Tena
Omnpenenenne MIOTHOCTH BENIECTBA TBEPAOIO TENA.
['pagyupoBaHue npyXKUHBI U U3MEPEHUE CHJT JUHAMOMETPOM.
BbIsicHeHNe 3aBUCHMOCTHU CHUJIBI TPEHUS CKOJIBbKEHHSI OT TUIOIIAN CONPUKOCHOBEHHUS Tell
U TIPYKUMAIOIIEH CUJTbI
8. OrmpeneneHne BHITAIKUBAIOLIEH CHUIIBL, AEUCTBYIOLIEH HA MOTPYKEHHOE B KHUAKOCTD TEJIO
9. BeIsicHEHHE yCIIOBHS IUIABAHUS TEL.
10. BrisicHeHHE yCc0BHil paBHOBECHS pblyara.
11. Onpenenenne KII/l npu nogbeme Tena 1o HAKJIOHHOMN IJIOCKOCTH
12. CpaBHEeHHE KOJIMYECTB TEIUIOTHI IIPU CMELIMBAHUHU BOJIbI Pa3HOM TeMIepaTyphbl.
13. 3mepeHne yaenbpHON TEMIIOEMKOCTH TBEPAOIO Tela
14. Onpenenenue BIaKHOCTH BO3yXa.
15. COopka 2JIeKTPUIECKON TN U U3MEPEHHE CHIIBI TOKA.
16. COopka 31eKTpUYEeCcKOH 1IeTH U U3MEPEHNE HAMIPSKEHUSL.

Nk wbd =



17. PerynupoBaHue CUIbl TOKa PEOCTaTOM

18. ViccnenoBanre 3aBUCHMOCTH CUJIbI TOKA B MPOBOJIHUKE OT HANPSKEHUS HA €ro KOHIIAX U
OT CONPOTHUBJICHUS.

19. 3smepenne pabOThl M MOIITHOCTH JICKTPHUECKOTO TOKA.

20. VccnenoBanre MarHUTHOTO MOJIS IPSMOTO IPOBOJIHUKA U KaTYIIKU C TOKOM.

21. Coopka MoJieH JIEKTPUUECKOT0 IBUraTelIsd U U3y4YeHHEe IPUHIIUIIA €T0 IeHCTBUS.

22. TlonyyeHune u300pakeHus C MOMOIIBI0 coduparoniei TuH3bl. V3mMepenue pokycHOro
paccTOsSHUS JIMH3BIL.

23. UccnenoBanue paBHOYCKOPEHHOTO ABUKEHUS 0€3 HAaYaJIbHOW CKOPOCTH.

24. I3mepeHne yCKOPEHHUs CBOOOTHOTO MaICHUS.

25. VccnenoBanne 3aBUCUMOCTH IIEPUOJIa M YACTOTHI CBOOOTHBIX KOJICOAHUI HUTSHOTO
MasiTHUKA OT €ro JJINHBI.

26. N3yueHue siBIeHUS 3JIEKTPOMArHUTHOM MHIYKIUU.

27. VI3yueHue TpEeKOB 3apsSKEHHBIX YACTHIL 110 TOTOBBIM (oTorpadusim.

28. HaOnrozeHue CIIOUIHOTO U JIMHEWYATOro CIIEKTPOB UCITyCKaHMUS.

29. M3aMepeHue ecTeCTBEHHOI'O PaIMalliOHHOTO (hOHA JO3UMETPOM.

30. N3yuenue nenenus sjpa aroma ypana 1o gororpauu TpeKoB.

TemaTuueckoe IVIAHUPOBAHUE C YKa3aHUEM KOJINYIECTBA YacoB,
OTBOJMMBbIX HA OCBOEHHE KAKI0H TEMbI

7-9 KJIACC
Ne
/i HaszBanue pa3nena Bcero JP*
1 dusuka u PpU3nIEcKre METOIBI 4 i
) HU3YYEHUs TPUPOIBI

7 [lepBoHaYaIBHBIC CBEACHUS O 6 1
CTPOCHHH BEIIEeCTBa

3. BsaumogeiicTBre Ten 56 6+1

4, TennoBelie sABICHHS 23 3
JlaBiieHne TBepABIX, KUIKAX U

5. 21 2
ra3000pa3HbIX Tel

6. PaboTa u MomHOCTh. JHEPTHSL. 16 2

7. DJIeKTPUUYECKIE ABIECHUS 29 5
Mexanndeckue KojeOaHus U BOJIHEL.

8. 18 1
3ByK.

9. DJIEKTPOMArHUTHOE MOJIE. 29 3+1

10. CBeTOBBIE ABIICHUS 11 1
CrtpoeHue aToMa 1 aTOMHOTO sIpa.

11. Hcnonp3oBaHue SHEPTUN aTOMHBIX 18 1+2
siIep.

12. CtpoeHue 1 3BONIONNS BeeneHHoi 7
HUTOI'O: 238 29

7 KJIACC

7 .BreIsicHeHHEe 3aBUCHUMOCTH CHIIBI TPCHUA CKOJIBXKXCHHUS OT IIOIIaAd COIPHUKOCHOBCHHUSA TCI U
HpH)KI/IMaIOHleﬁ CHJIbI

TemaTH4eckoe IIAHNPOBAHHUE C YKA3aHHEM KOJIUYEeCTBA YaCOB, OTBOAUMBIX HA OCBOCHHE
Kax10i Tembl (68 4., 2 4. B He1eJ110)




Paznen Hpumepnas | Jlaboparopubie | KoHTpoJIbHBIE
nporpamMmma | padothbl padoThI

1 ®dusnka u GU3NIECKUE METOJIBI 4 1 -
W3Y4YEHUS TPUPO/IBI

2 IlepBoHavalibHBIE CBEJICHUS O 6 1 -
CTPOCHUH BEIIECTBA

3 Bs3aumozeiictBue Ten 21 4+1 1

4 | JlaBienue TBEpIbIX TEN, )Kkuakocte u | 21 2 2
ra3oB

5 PaboTa 1 MOIITHOCTE. DHEPTHsI 16 2 1
Hroro 68 11 4

8 ki1acc

Tembl 1a60paTOPHBIX PadoT

I.CpaBHeHI/Ie KOJIMYCCTB TCIJIOTHI ITPpHU CMCIIMBAHHWH BOAbI pa3H0171 TEMIICPATYPHI.

2.M3mepeHne yaenbHON TeMI0EMKOCTH TBEPAOIO Tella
3.0mnpenencHue BIaXHOCTH BO3AYXA.

4.CO0pKa 3JIeKTPUICCKOM TeTH U U3MEPEHHE CUJIBI TOKA.
5.COopKa 31eKTPUUYECKOM LIeTH U U3MEPEHUE HANPSIKEHUSI.
6.PerynupoBanue CHIIBI TOKA pEOCTATOM
7.HccnenoBanue 3aBUCMOCTH CHJIbI TOKA B IMPOBOJIHUKE OT HAINPSDKEHUS HA €r0 KOHIAxX
N OT CONPOTUBJICHUA.
8.13mepenue pabOThl 1 MOLTHOCTH JIEKTPHUECKOTO TOKA.
9.UccnenoBanue MarHUTHOTO I0JISL IIPSIMOTO IMTPOBOJAHUKA M KaTYIIKU C TOKOM.
10.COopka MoJIeNn AIIEKTPUYECKOTO JABUTATEISI U U3YUEHHE TPUHITUIIA €rO JICHCTBHSL.
11.ITony4yenue m300pakeHUsI ¢ TTOMOIIBIO coOuparomeit uH3bl. U3mepenue QpoxycHOro
paccTOSHUS JIMH3BIL.

TemaTnueckoe IVIAHUPOBAHUE C YKa3aHUEM KOJINYIECTBA YacoB,

OTBOJMMbIX HA OCBOEHHE KaXKI0H TeMbl (68 4., 2 4. B HeJ1eJ110)

e KosmnuecTBo yacos
/i Hassanmue pasjaena Beero JlaGopatop | KoHTposbHBI
Hble pabOTHI € paboThl

1 TennoBble SBICHUS 23 3 1

2 DNEKTpUUYECKUE SIBICHUS 29 5 1

3 DeKTPOMarHUTHHIC SIBICHUS 5 2 1

4 CBeToBBI€E SABJICHUS 11 1 1
Hroro 68 11 4

9kJ1acc

Tembl 1abopaTOpHBIX padoT

1.MccnenoBanre paBHOYCKOPEHHOTO JIBIKEHUSI 0€3 HauaIbHOM CKOPOCTH.
2.U3mMepeHune yckopeHHs! CBOOOHOTO MaJIeHHUS.
3.MccnenoBanne 3aBHCHUMOCTH TEPHOJIa M YaCTOTHI CBOOOJHBIX KOJEOAHWI HUTSHOTO
MasITHHKA OT €ro JJIHHEIL.
4 .V3yueHune SBJICHUS JIEKTPOMATHUTHON UHIYKIIUH.




5.M3yueHne TpeKOB 3apsKEHHBIX YacTHIL 110 TOTOBBIM (oTorpadusM.
6.HabnroneHue CrjIonHoro U JMHEH4aToro CleKTPOB UCIyCKaHUs
7.M13MepeHue ecTeCTBEHHOr0 paAuallMOHHOTO (pOHA 103UMETPOM

8. 3yuenue neneHus sapa aroma ypasa 1o ¢pororpadusM TpeKoB

TemaTHueckoe INIAHUPOBAHHUE ¢ YKA3AHUEM KOJIHYeCTBA YacoB,
OTBOJAUMBIX HA OCBOEHHE KAKI0H TeMBbI

Tema KouunvecTBo JlaGopaTtopHbie KonTposbHbie
4acoB padoThI padoThI

3akoHEI B3auMoaeicTBua | 35 2 2

U JIBVDKCHUS Tell

Mexanudeckue 18 1 1

KOJIe0aHUs ¥ BOJHBI.

3BYK.

DneKTpoMarHuTHoe nojie. | 24 1+1 1

Crpoenue aToma u 18 1+2 1

aTOMHOTO si/pa.
Hcnons3oBanue 3HEPIUu
aTOMHBIX sJIep.

CTpoeHue U HBOITIOLMS 7 - -
Bcenennoit
Hroro 102 5+3

CyXOTVl Ha [TognncaHo
unppoBomn

EneHa NOAMNUCHIO;

CyxoTuHa EneHa
AﬂeKcaHﬂ,p AneKkcaHApOBHa
NaTta: 2021.02.03
OBHa 13:38:24 +03'00
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