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PaGouass mporpamma ¢usuke  pa3paboTaHa ¢ HCMOJIB30BAHUEM OOOPYIOBAHUS
neHtpa «Touku pocTa» B COOTBETCTBHM C (helepasbHBIM TOCYAaPCTBEHHBIM
oOpa3oBaTenbHBIM CTAHAAPTOM OCHOBHOTO OOIIEro oOpa3oBaHus (MpuKa3
MunncrepctBa obpazoBanusi U Hayku Poccuiickoit ®@enepamuu ot 17 nexkalOps
2010 Ne 1897,c usmenenusimu, nanee I'OC OOO), npukazom MUHOOpHAYKU OT
31 nexabps 2015 roma Ne 1577 « O BHeceHMM H3MEHEHUH B deaepanbHbIit
roCyIapCTBEHHBIA 00pa30BaTENbHBIA CTAHIAPT OCHOBHOTO OOIIEro 0Opa3oBaHUS,
YTBEPXKJIEHHBIA TIpuKa3oM MuHuCTepcTBa oOpa3oBaHus U Hayku PO or 17
nexabpst 2010 roma Ne 1897.

*HA OCHOBE mpumepHoii mporpamMmmbl 1o (U3MKE, COCTaBICHHOW Ha
ocHoBe PI'OC ocHOBHOro o00mero o0pa3oBaHHA M ABTOPCKON MPOTpamMMbl
OCHOBHOro oO0mero oo6OpazoBanus «®dusukay 7-9 kiaccel, aBTOophl: A.B.
[leppiikun, H.B. ®unonoBuy, E.M. I'yrHuk (®Pusuka. 7-9 kiaccel: paboune
nporpammsl / cocT. E.H. TuxonoBa. - 5-e u3a. nepepab. - M.: Jlpoda, 2015)

KonuuecTBo yueOHBIX 4acoB

Nori/mm Knacc YueOHsbIit BapuatuBnHas | KosmdecTBo yacos
TIaH 4acTh
1 7 70 0 70
2 8 70 0 70
3 9 105 0 105
UTOTO 245

JII/I‘IHOCTHIJIC, METANIPEAMETHBIC M IIPEAMETHBIC PE3YJIbTAaThl 0CBOCHUA
coaepkaHus nmpeamera

7 Kkiace

Juunocmuvimu  pesynrbmamamu uzyueHuss kypca «®dusuka» B 7-M  Kiacce
SABJIIETCS] (POPMUPOBAHUE CIETYIONTUX YMEHUM:

Onpenenstb ¥ BHICKA3bIBATh M0l PYKOBOACTBOM TIeJarora cambie oOIIue sl BCEX
JH0JIeH IpaBuIia MOBEECHUS MIPU COTPYIHUYECTBE (ITUUECKUE HOPMBI).

B npennoxkeHHbIX MearoroM CUTyalusX OOIEHHS U COTPYIHUYECTBA, ONUPASICh
Ha oOuue AJid BceX MpaBujia MOBEACHHUS, JIeJaTh BIOOD, MPU MOAIEPKKE APYTHUX
YYaCTHUKOB TPYIIIBI U TIEJarora, Kak MoCTyMUTh.

CpeacTBOM JOCTUKEHUS ITUX PE3YIbTATOB CIIYKUT OpraHU3alys Ha YpOKe HapHO-
IPYIIIOBOM pabOTHI.

Memanpedmemuvimu pesyarvmamamu nydeHust Kkypca «P@usnka» B 7-M Kjacce
ABJIIOTCS  (POPMUPOBAHUE CIEAYIOMUX YHUBEPCATBHBIX YUYEOHBIX JEHCTBUMN
(YY]).

Pecyramuenvie YVJI:

Onpenensats U GOPMYITUPOBATH IEJb NEATEILHOCTH HAa YPOKE.

[IporoBapuBath MOCIENOBATEIBHOCTD JEUCTBUAN HA YPOKE.




YuuThCcs BBICKa3bIBaTh CBOE MPEANONOKEHHE (BEPCHI0) HAa OCHOBE DPabOTHI C
WUTIOCTpANe yueOHMKa.

Yuuthcs paboTaTh 1O MPEIIOKEHHOMY YUUTEIIEM TIJIaHy.

CpenactBom (HOpMHUpPOBAaHUS ITUX JEHCTBUU CIY)KUT TEXHOJIOTHS MPOOJIEMHOTO
JMasora Ha 3Tare U3y4eHusi HOBOTO MaTepHalia.

Y4uThCs OTIIMYATH BEPHO BBHIMOIHEHHOE 3a/IaHUE OT HEBEPHOTO.

Y4YUTHCS COBMECTHO C YUHUTENIEM U JAPYTUMH YYEHUKAMH JaBaTh AYMOIIMOHAIIbHYIO
OLICHKY JIEATEIILHOCTH Kjlacca Ha YPOKe.

CpeactBom (OpMHUpPOBaHUSI ITHX JEUCTBUM CIIY>)KUT TEXHOJOTHS OIEHUBAHMS
00pa3oBaTeIbHBIX TIOCTHKEHUM (YUCOHBIX YCIIEXOB).

llosnasamenvuvie YVJI:

OpueHTUpPOBATHCS B CBOEH CUCTEME 3HAHUI: OTJIMYATh HOBOE OT YK€ U3BECTHOTO C
MOMOIIBIO YUUTENS.

Jlenath mpenBapuTEIbHBIM OTOOP UCTOYHUKOB MH(OPMAIIUN: OPUEHTHUPOBATHCS B
y4ueOHUKE (Ha pa3BOPOTE, B OIJIaBICHUHU, B CJIOBAPE).

JloObIBaTh HOBBIC 3HAHMS: HAXOJWUTh OTBETHI HA BOIPOCHI, MUCIOJB3YyS YUCOHUK,
CBOM KM3HEHHBIN OMBIT U UHGOPMAIUIO, IOJYYCHHYIO Ha YPOKE.

[lepepabatbiBaTh MOJNYYCHHYIO HHGOpPMAIIMIO: JENaTh BBIBOJALI B pe3yJbTaTe
COBMECTHOM paboOThI BCEro Kiacca.

[lepepabaTbIBaTh MOJIYYCHHYIO HH(POPMAIIMIO: CPABHUBATH U KJIACCU(PUITUPOBATD.
[IpeoOpazoBbiBaTh  uHpOpMaIMio0 U3  OAHOW  (GOpPMBI B JIPYIYIO:
COCTaBJISITh (PUBUUYECKHUE PACCKA3ZBI u 3a7a4u Ha OCHOBE
MPOCTEUIUX PU3NUECKUX MOJIENIe (MPEeIMETHBIX, PHUCYHKOB, CXEMaTHYECKHX
PUCYHKOB, CXEM); HaXOIuTh W (HOPMYIMpPOBATh PELICHUE 3aladyd C IMOMOIIBIO
npocTeHmmMx Mozeneil (mpeaMETHBIX, PHUCYHKOB, CXEMaTHYECKUX PHUCYHKOB,
CXEM).

CpenctBoM hOpMUPOBAHUS ITUX JSUCTBUM CIYKHUT yUeOHBIN MaTepHual U 3aJaHus
y4eOHUKa, OPUEHTUPOBAHHBIC HA IMHUM PA3BUTHS CPEICTBAMU MPEIMETA.
Kommynukamuenwvie YV/I:

JloHeCTH CBOIO TO3WIMIO N0 APYruX: O(GOPMIISITH CBOIO MBICIH B YCTHOW U
MUCbMEHHOM peud (Ha YPOBHE OJTHOTO MPEIJIOKEHHS MIIM HEOOJIBIIIOTO TEKCTA).
CnymaTh ¥ TOHUMATh PEYb JIPYTHUX.

UuTaTh U nepecKkas3blBaTh TEKCT.

CpenctBom (OpMHUpPOBAaHUS ITUX JEHCTBUU CIYKUT TEXHOJIOTHS MPOOJIEMHOTO
nuanora (moOy>kIaromui U TOABOSAIIUN UAJIOT).

CoBMECTHO JOrOBapHUBATLCS O TpaBUJIaX OOIICHHWS U TIOBEJACHUS B IIKOJIE U
CJIeIOBaTh UM.

Y4uThCs BBIMOJIHITH pa3IuyHbIC POJIU B TpyIIe (Juaepa, UCIIOJHUTENS, KPUTHKA).
CpenctBoM (HhOPMUPOBAHMS ITUX JNEUCTBUN CIIYKUT OpraHu3aius paboThl B Mmapax
W MaJlbIX Tpynmnax (B METOJWYECKUX PEKOMEHIAIUSIX JaHbl TaKUe BapUaHTHI
MPOBENICHUS YPOKOB).

8 ki1acce
Juuynocmuvimu pe3yapmamamu V3y4eHUs MPEIMETHO-METOINYECKOTO Kypca
«Dusuka» B §-M Kiacce sBisieTcs: GOpMUPOBAHUE CIACAYIONINX YMEHHI:



CaMOCTOSITENNHPHO OMPEAENATh M BBICKA3bIBaTh OOIIUE ISl BCEX JIIOJEH IMpaBuia
MOBE/ICHUS IPU COBMECTHON pabOTe U COTPYTHUUECTBE (ITUUECKUE HOPMBI).

B mpenioxeHHbIX MearoroM CUTYaIusIX OOIICHHS M COTPYIHUYECTBA, ONMUPASICh
Ha 00IIMe 11 BCeX MPOCThIE MpaBUiia MOBEAEHUS, CAMOCTOATEIBHO JeNaTh BHIOOD,
KaKOM MOCTYIOK COBEPILHUTb.

CpeacTBOM JOCTUKEHUS STUX PE3YJIbTATOB CIYKUT yUeOHBIA MaTepual v 3aaHust
y4yeOHUKa, HAlleJICHHbIE Ha 2-10 JIMHUIO Pa3BUTUS — YMEHHE OIpPEACNATh CBOE
OTHOUIEHUE K MUDPY.

Memanpeomemnvimu pezyromamamu n3ydeHus kypca «dPusmuka» B §-M Kiacce
ABJIAIOTCS (DOPMHUPOBAHKE CIEAYIOIMIMNX YHUBEPCAIbHBIX YUYEOHBIX JICUCTBUM.
Pecyramuenvie YVJI:

Onpenensate Ueab ASSITEIIBHOCTH HA YPOKE CAMOCTOSTENBHO.

YYUThCS COBMECTHO C YYHTENIeM OOHApyKuWBaTh M (HOPMYIUPOBATH yUECOHYIO
po06JieMy COBMECTHO C yUUTEIIEM.

VY4uThCS IUIAHUPOBATh YYEOHYIO AEATENBHOCTh HA YPOKE.

Bricka3bIBaTh CBOIO BEPCHIO, MBITATHCS MPEaJiaraTh Cocod €€ mMpoBEpKH.

PaboTtas mo mnpeaioKeHHOMY IUIaHy, HMCIOJIb30BaTh HEOOXOAHUMBIE CpEACTBa
(yueOHMK, IpocTeiie NpuOopbl 1 HHCTPYMEHTHI).

CpeactBom (HOpMHUpPOBAaHUS ITUX JEHCTBUU CIYKUT TEXHOJIOTHS MPOOJIEMHOTO
Jasora Ha Tare U3y4eHusi HOBOTO MaTepHalia.

OnpenensiTe yCIemHOCTh BBIIIOTHEHUS CBOETO 3a1aHUS B IUAJIOTE C YUUTEIIEM.
CpeactBom (HOpMHpPOBaHUS ITUX JEHUCTBUN CIY>)KUT TEXHOJIOTHSI OICHUBAHUS
00pa3oBaTeIbHBIX JOCTHKEHUHN (YUEOHBIX YCIIEXOB).

llosnasamenvhvie YVJI:

OpueHTHpoBaTbCd B CBOCW CHUCTEME 3HAHUW: IIOHUMAaTh, YTO HY>XXHa
JIOTIOJIHUTENIbHAsE UH(pOpMaIKs (3HAHUS) JJIS PEIICHUs Y4eOHOM 3a7ayu B OJIUH
1iar.

Jenarb mnpenBapUTENbHBIA OTOOpP HCTOYHMKOB MH(POpMALUMU JIs pEeLIeHUs
y4eOHOM 3a7a4H.

JloObIBaTh HOBBIE 3HAHUS: HAXOJUTh HEOOXOIMMYIO MH(POPMAIIUIO KaK B
y4eOHUKE, TaK W B MPEUIOKEHHBIX YUHUTEIIEM CIOBapsiX M DHIMKIONEAUsIX (B
y4eOHUKE 2-TO KJlacca JUIsl 9TOTO MPEIyCMOTpPEHa CIelUaibHas «QHIMKIONEINs
BHYTPH YUCOHHKAY).

JloObIBaTh HOBBIC 3HAHMS: M3BIEKATh WH(OpPMAIMIO, TIPEICTABICHHYIO B Pa3HBIX
dbopmax (Tekcr, Tabnuia, cxema, WUTFOCTPAIs U JIp.).

[lepepabarbiBaTh  TOJNy4eHHYIO  HMHOpManuioo:  Habmomatb W JIeNath
CaMOCTOSITEJIbHBIC BHIBO/IBI.

CpeactBoMm (popMuUpOBaHUS ITUX JEHCTBUN CIIY>)KUT y4eOHBII MaTtepuail — yMEHue
OOBSACHSTH MHUP.

Kommynukamuenvie YV/I:

JloHecTH CBOIO MO3ULHUIO 0 APYrux: O(QOpPMIISITH CBOK MBICIb B YCTHOW U
NMCbMEHHOMN peu (Ha YpPOBHE OJIHOTO MPEAJIOKEHUS WK HEOOJIBILIOTO TEKCTA).
Crnymate ¥ TOHUMATh PEUb IPYTHUX.

BripaszutensHo mepecka3biBaTh TEKCT.

Bcerynate B 6ecely Ha ypoKe U B KU3HHU.




CpenctBom (HOpMHUPOBAHUS ITUX JEHCTBUU CIY)KUT TEXHOJIOTHS MPOOJIEMHOTO
nuanora (moOy>KIaromui ¥ TMOABOISAIINN TUATIOT) U TEXHOJOTHS MPOTyKTUBHOTO
YTEHUSI.

CoBMECTHO JOTOBapHWBATBCS O TpaBWiaxX OOIIEHWS W TIOBEACHHS B IIKOJE H
CJIEI0BATh UM.

Y4uThCS BBINOJIHATH Pa3IMYHbIE POJIM B rpynie (Jiujaepa, UCTIOTHUTEINSI, KPUTHUKA).
CpeactBoMm (HOpMHUPOBAHUS ITHX JEUCTBUM CIyKUT paboTa B MasbIX Tpynnax (B
METOJAMYECKUX PEKOMEHIAIMAX JaH TaKOW BapUaHT MPOBEICHUS YPOKOB).

9 kJiacc

Juunocmuvimu  pezynemamamu u3ydeHus:  yueOHO-METOIUYECKOTo  Kypca
«®Puzuka» B 9-M Kiaccax sBiseTcss GOPMUPOBAHUE CIETYIOMINUX YMEHUM:
CaMOCTOSTENBHO ONPENEATh U BBICKA3bIBaTh OOLIME JJIA BCEX JIIOJEH IMpaBuia
MOBEJICHUSI MpPU OOIIEHUU M COTPYAHUYECTBE (ITUUECKHE HOPMBI OONIIECHUSA U
COTPYJHUYECTBA).

B camocTOATENBHO CO3JaHHBIX CUTYalUsAX OOLIEHUS U COTPYIHUYECTBA, ONUPASIChH
Ha o01IuMe /Uil BCEX MPOCThIE MPaBUiia MOBEACHUS, 1eJIaTh BHIOOP, KAKOW MOCTYIIOK
COBEPILUTE.

CpencTBOM JOCTHIKEHHS STUX PE3YJIbTATOB CIYKUT Y4eOHBIN MaTtepuail — yMEHUe
OINPEIENIATh CBOE OTHOIIEHHUE K MUDY.

Memanpeomemnvimu pezyromamamu U3y4eHus y4eOHO-METOJIUYECKOTO Kypca
«Dusuka» B 9-oM Kjacce SBISAIOTCS POPMUPOBAHUE CIICAYIONINX YHUBEPCATHHBIX
y4eOHBIX JCHCTBHIA.

Pecyramuenvie YVJI:

CamocrosiTenbHO  (pOopMysIMpoBaTh ILEIM ypOKa MOCIE MPEIBAPUTEIBLHOTO
00CyXIEeHUS.

Yuuthcs 0OHapyKUBaTh U POPMYIUPOBATH YUEOHYIO IPOOIEMY.

CocTaBnsTh IJ1aH penieHust npooiaemsl (3a1aun).

PaboTas mo muaHy, cBEpsSTh CBOM JACUCTBUS C LIENbIO U, MPU HEOOXOIUMOCTH,
UCIIPABJISAThH OIIMOKHA CAMOCTOSITENIBHO.

CpenctBom (OpMHUpPOBAaHUS ITUX JEHCTBUU CIYKUT TEXHOJIOTHS MPOOJIEMHOTO
JIMaJiora Ha 3Tafe U3y4eHus HOBOro MaTepuala.

B nuanore ¢ yuuTtenem yuuTbCsl BbIpaOaThIBaTh KPUTEPUU OIEHKH M OMPEICIAThH
CTETNIEHb YCIEIIHOCTH BBHITIOJHEHUS CBOEW pabOThl M pabOThl BCEX, MCXOMS W3
MMEIOLIUXCSI KPUTEPUEB.

CpeactBom (GHOpMHpPOBAaHUS ITUX JEHCTBUN CIY>)KHT TEXHOJIOTHSI OICHUBAHUS
00pa3oBaTEIbHBIX IOCTHKEHUM (YU4EOHBIX YCIIEXOB).

llosnasamenvhvie YVJI:

OpueHTHpOBaTbCSI B CBOEH CHUCTEME 3HAHUN: CAMOCTOSITEIBHO MPEAIoJiaraTh,
Kakas uH(opMaIus Hy>KHa JJIs peleHrs yueOHOM 3a1aui B HECKOJIBKO I11aroB.
OTOupaTh HEOOXOAUMBIE [V pellieHusl yueOHOM 3ajaul UICTOYHUKY MH(OpMAaIUu.
JloObIBaTh HOBBIE 3HAHMS: M3BIEKATh MH(OpPMAIMIO, PEICTABICHHYIO B Pa3HBIX
dbopmax (Tekct, Tabnuiia, cxema, WUTFOCTPAITUs U JIp.).

[lepepabaTbIBaTh MOYICHHYIO HHGOPMAIIMIO: CPABHUBATH U TPYNTIUPOBAThH (haKThI
U SIBJICHUS; ONIPEIEIIATh IPUYHHBI SIBIICHUN, COOBITHH.




[lepepabaTbiBaTh TOMY4YEHHYIO HH(OpPMAIMIO: JAeNaTh BBIBOJABI HAa OCHOBE
0000IIeHHSI 3HAHUA.

[IpeoOpa3zoBbiBaTh HMH(pOpPMALMIO W3 OAHOM (OPMBI B JPYTyIO: COCTaBISThH
MPOCTOM TUTAH M CIOXHBIN TUIaH yueOHO-HAyYHOTO TEKCTA.

ITpeoOpa3oBbIiBaTh MH(POpPMALUIO U3 OJHON (GOpMBI B IPYryrO: IpPEACTaBIATh
MH(POPMAIIUIO B BUJIE TEKCTA, TAOJIUIbI, CXEMBI.

CpenctBoM (GOpMUPOBaHUS ITUX AEUCTBUN CIIYKUT y4eOHBIM MaTepHall.
Kommynuxkamusnvie YVJI:

JloHecT CBOKO MO3UIMIO A0 JpYyrux: OQOPMISATH CBOM MBICIM B YCTHOM H
NUCHbMEHHON PEUM C yUETOM CBOMX YUEOHBIX U )KM3HEHHBIX PEUYEBBIX CUTYALIUH.
JloHecTn CBOIO MO3HMIMIO 0 APYIHMX: BBICKa3blBATh CBOK TOYKY 3pEHUS U
NBITaThCsl €€ 000CHOBATH, IPUBOAS APTyMEHTBHI.

Cnymarte Opyrux, NbITaTbCA MPUHUMATH APYTYH0 TOUYKY 3pEHHS, OBITh TOTOBBIM
WU3MEHUTH CBOIO TOUKY 3PEHUS.

CpenctBoM (HOpMUPOBAHUS 3TUX JEHCTBUN CIIY)KHT TEXHOJOTHUS MPOOJIEMHOTO
nuanora (moOy>KIatomui U TTOABOISAIINN JUAJIOT).

Yurarh BCIyX M MpPO ce0s TEKCThl YYEOHUKOB M IPHU 3TOM: BECTU <«JIHAJIOT C
aBTOpOM» (TMPOTHO3UPOBATH OYJylLIee YTEHHUE; CTABUTh BOIPOCHI K TEKCTY H
UCKaTh OTBETHI; IPOBEPATH c€0s51); OTAENATH HOBOE OT U3BECTHOTO; BBIICIATH
[JIABHOE; COCTABIIATH ILIAH.

CpenctBoM (pOpMHUpPOBaHUS ITUX ACUCTBUN CIIY’)KUT TEXHOJIOTHUSL MPOJTYKTUBHOTO
YTCHUS.

JloroBapuBathbCsl € JIFOABMHU: BBINIOJIHSASA Pa3JIMYHbBIE POJIM B I'PYIIIIE, COTPYIHAYATD
B COBMECTHOM pPENICHUU TpoOJIeMbl (3a/1aun).

Y4uThCs yBaXKUTEIBHO OTHOCUTBCS K MTO3ULINHT JIPYroro, IIBITATHCA
JIOTOBapHUBATHCS.

CpeactBom (GOpMHUPOBAHUS ITUX EUCTBHUM CITY>)KUT padoTa B MAJIbIX Ipynax.

Ilpeomemmnuwie pezynomamut 7-9 Knacc:

Mexannyeckue siBJIeHUS
BrinyckHuK HayuuTCs:

-pacrno3HaBaTh MEXaHUYECKUE SIBJICHUSI U OOBSICHATh HA OCHOBE MMEIOIIUXCS
3HAHUM OCHOBHBIC CBOWCTBA WJIA YCJIOBUS TPOTCKAHUS JTUX SBIICHUU:
pPaBHOMEPHOE W PABHOYCKOPEHHOE TMPSMOJUHEHMHOE JBUXKEHHE, CBOOOIHOE
MaJeHUE TEJ, HEBECOMOCTb, PABHOMEPHOE [IBUKEHHE IO OKPYXKHOCTH,
MHEpILUs, B3aUMOJICUCTBHE TEJ, Iepenadya JaBJICHUS TBEPIABIMU TEJIaAMH,
KUJKOCTSIMUA M Ta3aMH, aTMOoc(epHOoe AaBjeHHE, TUIaBaHUE TEJ, PaBHOBECHE
TBEPJBIX TEJI, KoJieOaTeIbHOE IBIKCHHUE, PE30HAHC, BOJTHOBOE ABHMIKCHHCE,

-ONUCHIBATh U3YYCHHBIE CBOMCTBA TEJ U MEXAHUYECKUE SIBIICHUS, UCIIOJIb3YS
bu3nYecKue BEIUYHMHBI: MyTh, CKOPOCTh, YCKOPEHUE, Macca Teia, MIOTHOCTh
BEIIECTBAa, CUJA, JAaBJIICHWE, UWMIYJbC TeJla, KUHETHYECKAass DHEprus,
MOTEHIIMAJIbHAS JHEPrys, MeXaHWdecKas pabora, MexaHH4YecKash MOIIHOCTD,
KII[ mpocroro mexaHusma, Cuja TPEHHS, aMIUIMTyAa, NEPUOJ W YacToTa
KOoJieOaHUM, JJIMHA BOJIHBI MU CKOPOCTh €€ paclpoCTpaHEHUs; MPU ONMHCAHUU



OPaBUJIBHO TPAKTOBaTh (DM3MUECKUN CMBICI HCIOJIb3YEMbIX BEIUYHMH, HX
00O3HAUYEHUSA U EAUHUIBI U3MEPEHHs, HaXOIUTh (HOPMYIIbI, CBSI3bIBAIOLINE
JTaHHYI0 (PU3MYECKYIO0 BETUUYHUHY C IPYTUMH BEJIMYMHAMU,

-aHAJIU3UPOBATH CBOMCTBA TEJ, MEXAaHWUYECKHE SBJICHUS W IPOLECCHI,
UCIIONIb3YsI (PM3MYECKUE 3aKOHbI W TPHUHIUIBL: 3aKOH COXPAHEHUs SHEPTHH,
3aKOH BCEMHUPHOTO TATOTEHUS, paBHOJeUCTByromas cuia, I, II u Il 3akoHbI
HproTOHA, 3aKOH COXpaHEHHs UMITyJbCca, 3aK0oH I'yka, 3akoH Ilackains, 3akoH
Apxumena; Npyd 3TOM pa3inyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U €ro
MaTeMaTUYECKOE BBIPAXKEHHUE;

-pa3uyaTh OCHOBHBIE TPU3HAKK HM3YUYCHHBIX (PU3UYECKUX  MOJENeH:
MaTepruaJibHas TOYKa, MHEPLMAJIbHAsI CUCTEMA OTCUYETA;

-pemath 3ajadyd, HUCHONB3Yys (U3MUECKHE 3aKOHBI (3aKOH COXPaHEHHUs
DHEPI'UM, 3aKOH BCEMHUPHOI'O TATOTEHUS, NPUHLMII cyneprno3uuuu cui, I, II u
IIT 3axonHbl HplOTOHA, 3aKOH COXpaHEHUsT HMITYJbCA, 3aKOH ['yka, 3aKOH
[lackans, 3akoH Apxumena) ©u (GopMmynbl, CBSI3bIBAIOLINE (PUBNYECKUE
BEJIMYUHBI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca Tela, IJIOTHOCTh BEIIECTBA,
Cuja, JAaBJIICHUE, HMIIYJIbC TeJa, KWHETHYECKas OJHEPIus, NOTCHIMAIbHAs
JHEprus, MexaHumdeckas pabora, MexaHuueckas mourHocTs, KIIJ[ mpocroro
MEXaHU3Ma, CuJa TPEHUS CKOJIbKEHUSA, aMIUIMTyda, IIEPUOJ M YacToTa
KoieOaHul, JJIMHA BOJIHBI M CKOPOCTh €€ pacHpoCTPAaHEHHUs): Ha OCHOBE
aHaiM3a YCJIOBUS 3aJa4d BBIJICIATh (PU3MYECKHE BEIUYUHBI U (HOPMYJIBI,
HEOOXOUMbIE AJIs1 €€ pelIeHMs], U IPOBOJUTh PACUETHI.

Buinycknuk nonyuum 603mM0ox4#CHOCHb HAYUUMBCAL:

-UCNo/16308aMb 3HAHUA O MEXAHUYECKUX AB/AEHUAX 8 NM08CEOHEB8HOU HU3HU

0na obecneyeHus 6e3onacHocmu npu obpaweHuu ¢ npubopamu u
mexHuU4YecKumu ycmpolicmeamu, 0718 COXPaHeHUs 300po8bA U cobaodeHus
HOPM 3K0/102U4eCK020 rnosedeHus 8 oKpyaroweli cpede;

-npueodumb rnpumepesl rmipdKkmu4ecKkoeco Uucrosib3084aHUA d)U3U‘4€CKUX 3HaHUU 0
MeXaHuU4YecKux AesieHUAX u d)U3U°I€CKUX 30KOHAX, ucriosib3o8aHUA
80306H08/19€eMbIX  UCMOYHUKOB8 3Heéepeuu, 3Kosioeu4yeCcKux nocnedcmeuti
uccnedoB8aHUA KOCMUYECKO20 rnpocmpaHcmea,

-pa3au4ame  2PAHUYbLI  MPUMEHUMOCMU uU3UYeCKUX 30KOHO8, MOHUMAamb
gceobwuli xapakmep ¢GyHOAMeHManbHbIX 30KOHO8 (30KOH COXPAaHeHUSs
MexaHu4ecKoli 3Hepauu, 30KOH COXPAHEHUA UMIYsab6Ca, 30KOH 8CEeMUPHO20
mA20mMeHuUs) U 02PAHUYEHHOCMb UCM0/163080HUA YACMHbIX 30KOHO8 (30KOH
l'yka, 3akoH Apxumeda u 0p.);

-nNPpUémam noucka u (popmynuposKU O0KA3aMesnIbCma 8bl08UHYMbIX 2Urome3s
U meopemuyeckux 8bI860008 HA OCHOB8e ISMIMUPUYECKU YCMAHOB/EHHbIX
¢hakmos;



-HAXO0UMb  A0eK8AMHYI0  NPedloJCeHHOU 3adave  Qu3uuecKyro Mooeib,
paspewiams npobremy Ha OCHO8€ UMEIOWUXCA 3HAHUN NO MeXaHuke ¢
UCNONL308AHUEM MAMEMAMUYECKO20 annapama, OYEHUsaAmv peairbHOCMb
HONYYEeHHO20 3HAYEHUS (PUSULECKOU 6eNUYUHDL.

TenoBble ABJIeHUSA
BhINyCKHUK HAYy4YUTCA:

-pacro3HaBaTh TEIUIOBBIE SIBJICHUS U OOBSICHATH HA OCHOBE HMMEIOIIUXCS
3HAaHUN OCHOBHBIE CBOMCTBA WM YCJIOBHS MPOTEKAHUS OSTUX SBJICHUM:
nuddys3ust, n3MeHeHne o0bEMa TNl MPU HarpeBaHUM (OXJIAXKICHUU), OOJIbIIas
C)KMMAaeMOCTh Ta30B, Maljlasg CXKHUMAEeMOCTb MKUJKOCTEH U TBEPABIX TEII;
TEIJIOBOE paBHOBECHE, UCTIAPEHIE, KOHICHCAIHS, TUIaBJICHNEe, KPUCTAIUTA3AITHS,
KHUTICHHE, BIIAKHOCTh BO3/yXa, Pa3IMYHbIE CTIOCOOBI TEIIONEpEIayH;

-ONMACHIBaTh WM3YYCHHBIC CBOWCTBA TEN W TEIUIOBHIC SIBJICHHS, HWCIOJB3YSI
bu3MYecKue BEIMYMHBI: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSA OHEPTHUA,
TEMIlepaTypa, yIelbHAas TEIUIOEMKOCTh BEIIECTBA, VYACIbHAs TEIUIOTa
IJIABJICHUS W TapooOpa3oBaHMs, yHaelbHAs TEIUIOTa CTOPaHWs TOTUINBA,
KOA((PUIIMEHT TOJIE3HOTO JCUCTBUS TEIIOBOTO JBUTATENS; TPH OIHMCAHHUH
MPaBUJIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIOJIb3YEeMbIX BEJIUYHMH, HX
0003HAUEHUsI U EJIMHUIIBI U3MEPEHHUs, HAXOAUTHh (OPMYIbI, CBS3bIBAIOIINE
JAHHYI0 (U3UYECKYIO BEJIMYHUHY C APYTUMH BEJIMUYUHAMU,

-aHAJIU3UPOBATH CBOMCTBA TEJ, TEIUIOBBIC SIBICHUS U TMPOIIECCHI, UCIONB3YS
3aKOH COXPAaHEHUS HPHEPTUU; Pa3INdaTh CIOBECHYIO (HOPMYIHMPOBKY 3aKOHA U
€ro MaTeMaTUYECKOE BhIPAKEHUE;

-pa3nuyaTh OCHOBHBIC TMPHU3HAKKA MOJIEICH CTPOCHHUS Ta3oB, >KHAKOCTEH U
TBEPJBIX TEJI,

-pemaTh 3aJadd, WCIOJB3ys 3aKOH COXPAaHCHHWS OJHEPTUM B TEIUIOBBIX
npoiieccax, (opMyJibl, CBsI3bIBAIOIINE (U3UYECKUE BEIUYMHBI (KOJIUYECTBO
TEIJIOTHI, BHYTPEHHSS DJHEPTUs, TeMIeparypa, VAelbHas TeII0EMKOCTh
BCIIECTBA, YJCNbHAS TEIJIOTa IUIABJICHHWS W TapooOpa3oBaHMs, yeTbHas
TEIJIOTa CTOPaHUS TOIUIMBA, KOA(POUIIMEHT IMOJE3HOTO JCHCTBHUS TEIIOBOTO
JIBUTATENIs1): HAa OCHOBE aHaliM3a YCJOBHUS 3aJladyd BBIICHATH (PU3UUECKHE
BEITUYUHBI U (HOPMYJIIBI, HEOOXOAUMBIE JIJIsl €€ pelIeHusI, U IPOBOJAUTH PACUETHI.
Buvinyckruk nonyyum 603mMoHCHOCMb HAYUUMBCA.!

-UCno/16308aMb 3HAHUA O Mers08bIX AGAEHUAX 8 NO0BCEOHEBHOU HU3HU 0114

obecneyeHus be3zonacHocmu npu obpauwieHuu ¢ npubopamu u mexHuU4ecKumu
ycmpolcmeamu, 078 COXpaHeHuUs 300posbA U cobawOeHUs HOPM
9K0/102UYeCK020 M0os8edeHUA 8 OKpyxcarowel cpede;, npusoOuMb MpUMepPbI
3Kos102UYecKux nocsaedcmauli pabomel 0suzameneli BHymMpeHHe20 C2o0PaHUsA
(ABC), mennosbix u 2udpoaneKkmpocmaHyull;

-pusoouUMb NMPUMepPbl MPAKMUYECKO20 UCMNOAb308AHUSA (hU3UYECKUX 3HAHUU O
merisiosbix A8/EHUSAX;



-pa3au4amMb  2PAHUUbLI  MPUMEHUMOCMU ¢uU3UYeCKUX 30KOHO8, MOHUMAaMb
gceobwuli xapakmep GyHOAMeHMAanbHbIX HU3UYECKUX 30KOHO8 (3aKOH
COXPaHEeHUs 3Hepa2uu 8 mensao08biX Mpoueccax) U 02paHUYeHHOCMb
UCrosb308aHUA YGCMHbIX 30KOHO8;

-nNPUémMam noucKa U (popmynuposKU 00KA3aMesIbCma 8bI08UHYMbIX 2unomes3
U meopemuyecKux 861860008 HA OCHOBE 3SMIMUPUYECKU YCMAHOB/EeHHbIX
¢akmos;

-HaXo00umb aO0eK8aMHyo rpeodsnoxeHHolU 3adaye u3au4ecKyto MmMooesns,
paspewamse npobsemy Ha OCHOBE UMEUW,UXCA 3HAHUU 0 Mers08bix A8AEeHUAX
C UCMNob308aHUEM MAmMeMamu4yecKko20 annapama U oueHuU8ams peasbHOCMb
Mos1y4eHHO020 3HaYeHUA usu4eckol 8enuvuUHsl.

JJleKTpUYecKre U MATHUTHBIE SIBJICHUS
BrinyckHUK Hay4uuTCS:

-pacmo3HaBaTh DJJICKTPOMArHUTHBIEC SBJICHUS U OOBSICHATH Ha OCHOBE
MMEIOIIMNXCS 3HAHUWA OCHOBHBIE CBOWMCTBA WJIA YCJIOBUA MPOTECKAHUS STHUX
ABJICHUI: DJEKTpU3alus TEJ, B3aWUMOACHCTBUE 3apsI0B, HArPEBaHUE
MMPOBOJIHMKA C TOKOM, B3aUMOJECHWCTBUE MAarHUTOB, OSJICKTPOMArHUTHAs
WHOYKIWS, JIEMCTBUE MArHUTHOTO TIOJI HAa TMPOBOJHUK C  TOKOM,
MPSMOJIMHEMHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE U MPEJIOMIICHUE CBETA,
JACTIEPCUS CBETA,

-OIIMCHIBATh M3Y4YECHHBIE CBOWCTBA TEJI M JJIEKTPOMArHUTHBIC SIBJICHUS,
UCTIONIb3Ysl (DU3UYECKHE BEJIMYMHBL: DJCKTPUUYECKUN 3apsij, CHia ToKa,
AIEKTPUYECKOE HANPSIKEHUE, DIIEKTPUUYECKOE CONPOTUBIICHUE, YAECIBHOE
CONMPOTHUBJICHUE BEIIeCTBa, paboTa TOKa, MOIIHOCTh TOKa, (POKYCHOE
PacCTOSIHUE U ONTUYECKAs CUJa JIMH3bL, PU OMUCAHWU MPABUIIBLHO TPAKTOBATH
(U3UYECKUIT CMBICT HCMOJb3YyeMbIX BEIUYUH, WX OOO3HAYEHUS] U EIUHMUIIBI
U3MEPEHUs; YyKa3blBaTh (OPMYJIbI, CBS3bIBAIOIIUE JaHHYIO (PU3HUYECKYIO
BEJIMYMHY C APYTUMU BEIIMYUHAMU;

-aHAJIU3UPOBATh CBOWMCTBA TEJI, 3JEKTPOMATHUTHBIC SIBIICHUSI U MPOLECCHI,
UCIIOJB3Ys (PU3MYECKHUE 3aKOHBI: 3aKOH COXPAHEHHS IJIEKTPUUYECKOTO 3apsijia,
3akoH Oma i ywyactka menu, 3akoH Jxoyns—JIeHna, 3akoH
MIPSAMOJIMHEWHOIO PAaCIPOCTPAHEHUsI CBETA, 3aKOH OTPaXEHUS CBETA, 3aKOH
MIPEJIOMJICHUS CBETA; TIPU 3TOM Pa3iudaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA U
€ro MaTeMaTUYECKOE BBIPAXKEHNUE;

-pemaTh 3a/auu, UCHOJIb3ys (U3MYECKUe 3aKOHBI (3akoH OMma I ydacTka
uenu, 3akoH JDxoyms—JIeHna, 3aKOH NPSMOJIMHEMHOTO PaCIpOCTPAHEHUS
CBETA, 3aKOH OTPAXCHHUS CBETA, 3aKOH TMPEJIOMJICHHS CBeTa) U (OPMYJIBI,
CBSI3bIBAIOIME  (U3WUYECKHME BEJIMYMHBI (CHJIa  TOKa, DJIEKTPUYECKOE
HanpsHDKEHHUE, DJIEKTPUUECKOE COIMPOTUBIICHUE, YAEIBHOE COMPOTHUBIICHUE
BEIllECTBA, pad0Ta TOKA, MOIIHOCTh TOKA, ()OKYCHOE PACCTOSTHUE U ONTHYECKas
cuia JIMH3bI, (QopMysbl pacy€ra IJIEKTPUUYECKOTO COMPOTUBICHUSI TPU



NOCJIENOBATEIBPHOM M MapaJIIEIbHOM COEJUHEHUHU ITPOBOJHUKOB); HA OCHOBE
aHallM3a YCJOBHS 3a/Jaydl BBIACNATh (PU3NYECKUE BEIUYMHBI U (HOPMYIIBI,
HEOOXOUMbIE AJis €€ PelIeHHs], U IPOBOAUTDH PACUETHI.

Buvinycknuk noyuum 603MOHCHOCMb HAYYUMbCA:

-UCMo/16308aMb 3HAHUA 06 31€KMPOMA2HUMHbIX AB/1EHUAX 8 N08CeOHEBHOU

MU3HU 0na obecnevyeHusa 6ezonacHocmu npu obpaweHuu ¢ npubopamu u
mexHuU4ecKkumu ycmpolicmeamu, 018 COXPAHEHUA 300p08bA U coba0eHUA
HOPM 5K0/102U4eCcK020 NoseodeHUs 8 OKpyxcaroujeli cpede;

-npueodumb rnpumepesl rMpaKkmMmu4ecKkoco Ucriosib3084HUA dJU3U°I€CKUX 3HaHUU 0
71EKMPOMASHUMHbIX AB/IEHUAX,

-pa3au4Yame 2paHuUUbl MPUMEHUMOCMU (U3UYEeCKUX 3AKOHO8, MOHUMAMb
gceobwuli xapakmep GyHOAMeHManbHbIX 30KOHO8 (30KOH COXPAaHEeHUs
afleKmpu4ecKko2o0 3apA0a) U 02PAHUYEHHOCMb UCM0Ab308AHUA YACMHbIX
30KOHO8 (3aKoH OMa 014 y4acmka uenu, 3aKoH [xcoyna—J/leHya u op.);

-npuémam nocmpoeHus u3udeckux mooesnel, MOUCKA U OopMynuposKu
0oKkazamenbcme 8bI08UHYMbIX 2Uurome3 U meopemu4yecKux 6bl80008 HA
OCHO8€ IMMUPUYECKU YCMAHOB/1EeHHbIX (PaKMOos;

-HaX00umb aO0eK8aMHy peodsnoxeHHolU 3adaye uau4yecKyro mooerns,
paspewams  npobsnemy  HA ~ OCHose  UMeWUxca  3HaHul 06
3/1EKMPOMA2HUMHbIX AB/IEHUAX C UCM0/6b308AHUEM MAMeMamu4yecKkoz20
annapama u ouyeHusameo pPeasbHOCMb M0AYYeHHO20 3HAYeHUA ¢u3uyeckol
8e/1UYUHbI.

KBanToBbIE sIBJIEHUA
BpinyCkHUK Hay4uuTCS:

-pacrnio3HaBaTh KBAHTOBBIC SIBJICHUS W OOBSCHSATH HAa OCHOBE MMEIOIIUXCS
3HAHUM OCHOBHBIC CBOWCTBA WJIM YCJIOBUS TPOTCKAHUS JTUX SBIICHUU:
€CTECTBEHHasiT W  MCKYCCTBEHHAs  PaJUOAKTUBHOCTb,  BO3HUKHOBEHHE
JIMHENYATOrO CIEKTPa U3IIYUYEHHUS;

-OMKCHIBATh H3YyUYCHHBIC KBAHTOBBIC SIBJICHUS, HCIHOJL3YS (U3UUYECKUE
BEJIMYMHBI: CKOPOCTh 3JICKTPOMATHUTHBIX BOJIH, IJIMHA BOJIHBI M YACTOTA CBETA,
nepuo ToJypacnana; MpU ONMHWCAHWM TPaBUIBHO TPAKTOBATh (PU3MUECKUI
CMBIC]T WCIOJIb3YeMbIX BEJMYWH, X OOO3HAYEHUS W CIUHUIIBI H3MEPEHUS;
yKa3biBaTh (OPMYJIbI, CBSI3BIBAIONIME JAaHHYIO (U3UYECKYI0 BEIUYUHY C
JIPYTUMU BETUYMHAMHY, BBIYUCIIATH 3HaUeHUE (PU3UYECKON BEJIMUNHBI,

-aHAJIM3UPOBATh KBAHTOBBIC SIBJICHUS, HCIOIB3Yys (U3MYECKUE 3aKOHBI H
MOCTYJIAThl: 3aKOH COXPAHEHMS SHEPIUM, 3aKOH COXPAHECHUS JIJICKTPUUECKOIO
3apsiga, 3aKOH COXPAHEHUsSI MAacCOBOTO YHCIIA, 3aKOHOMEPHOCTH W3JIYyYCHUS U
MTOTJIOIICHHS CBETAa aTOMOM;
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-pa3nu4aTh OCHOBHBIE IIPU3HAKHA IUIAHETAPHOW MOJENIHM aTOMAa, HYKJIOHHOU
MOJEIN aTOMHOTO S1pa;

-IPUBOAUTL IIPUMEPBI IPOSIBIEHHWS B IPUPOJE U IPAKTUYECKOTO
WCIIOJB30BaHUs PAJUOAKTUBHOCTH, SACPHBIX W TEPMOSACPHBIX pPEAKLIMM,
JIMHENYATBIX CIIEKTPOB.

Buinycknuk nonyuum 603M0%#CHOCMb HAYYUMbCA:

-UCnon6308aMb  0Ay4YeHHbIE 3HOHUA 8 [108CEOHEBHOU MU3HU  npu

obpaweHuu ¢ npubopamu (c4emyuK UOHU3UPYOUWUX Yacmuy, do3umemp), 015
COXpPaHeHUs 300p08bA U cobaAHOEHU HOPM 3KO/02UYecKo20 rnosedeHUs 8
OKpyxcaroweli cpeoe;

-COOMHOCUM®b 3HepeuUr C8A3U AMOMHbIX ﬂdep C aecf)E’KmOM maccsl,

-npusodums npumepsbl BAUAHUA PAOUOAKMUBHbLIX U371yvYeHul Ha xMcusble
OpP2aHU3MbI; MOHUMaMeb NPUHYUN delicmeus 003umempa;

-NOHUMAMb DKON02UHECKUe NpPodieMbl, B03HUKAIOUUE NPU UCHOLb308AHUU
AMOMHbBIX DJIEKMPOCMAHYULL, U NYMU PeuleHusi 2mux npooiem, nepcneKmueol
UCNOIL306AHUS YNPABIAEMO20 MEPMOLOEPHO20 CUHMESA.

JIeMEHTbI ACTPOHOMUM

BBINTyCKHUK HAyYUTCS:

-pa3uYaTh OCHOBHBIC IPU3HAKA CYTOYHOI'O BpAIICHUS 3BE3IHOTO HeOa,
nerkeHus Jlynsl, COJTHIIA U IUTAHET OTHOCUTEIIBHO 3BE3N;

-IIOHUMATh PA3JIMYMS MKy TeIHOICHTPUYCCKON H TIeOCHTPUUSCKON
CHCTeMaMU MUDA.

Buinycknux nonyuum 603mM0¥#CHOCMb HAYYUMbCAL:

-yKa3zbleams 0Owue CEOUCMEa U OMAUYUS NIAHEm 3eMHOU 2PYNNbL U NAHen-
eueanmos, manvix men Conneunou cucmemvl U OOALUUX — NIAHEM,
NONIb308AMbCSL KAPMOU 36630H020 Heba npu HabII0O0eHUsX 36€30H020 Heba;

-pasIUNams  OCHOGHblE — XAPAKMEPUCMUKU 36630  (pasmep,  yeem,
memnepamypa), COOMmHOCUMb Y8em 36e30bl C € MmeMnepamypol,

-paznunamo cunomesovl 0 npoucxodxcoeruu CoaHeuHOU CUcmemul.

7 xJacc

|. Ilnanupyembie pe3yJabTaThl 0CBOEHUS] YUeOHOT0 MpeIMeTa Mo TeMam

1. IInanupyemble pe3yJbTaTbl OCBOCHHS Y4E€OHOTO NpeaMeTa IO TeMe
«Du3nKa u ee poJib B NO3HAHUH OKPY:KAaWIIero Mmupa» (4 yaca)
[IpenmeTHbBIE PE3YNILTATHI

VYyeHuk 7/ kinacca Hay4nuTCA:

—O6T>$ICH$ITB, OIIKUCBhIBATD (I)I/ISI/I‘ICCKI/IC SABJICHHSA, OTJIMYATbh (bHBI/I‘—IeCKI/Ie SABJICHHUA
OT XUMHUYCCKHX,

11



—TMpOBOAUTh  HAOMIONEHUS  (PU3UYECKUX  SBICHUHA, aHAIM3UPOBATh W
KJIACCU(PUIIUPOBATH UX;

—pa3nu4yath METObI H3yYeHHS (DU3HKH;

—MU3MEPATH PACCTOSHUS, IPOMEKYTKH BPEMEHHU, TEMIIEPATYPY;

—o00pabaThIBaTh pe3ysIbTaThl U3MEPEHU;

—IIePEeBOANUTH 3HaUeHUs Qu3nueckux BennuuH B CU;

—BBIICTISITh OCHOBHBIC ATAIlbl Pa3BUTHS (PU3MUECKOW HAyKH M HA3bIBaTh MMEHA
BBIJIAIOIINXCS YUCHBIX;

—OMpeAeTATh LeHY AeNEHHS IIKAIbl U3MEPUTEIHHOTO MPHOopa;

—IIPENICTABIISATH PE3yJIbTaThl H3MEPEHHA B BUE TaOIIHII,

—3aMnKiChIBaTh PE3YIbTAT U3MEPEHUS C YIETOM MOTPEIIHOCTH;

—paboTaTh B rpyIIIe;

—COCTAaBJISITh IJIaH MPE3EHTAIIUU

YyeHuk 7 kiacca moayduT BO3MOKHOCTh HAYUUTHCS:

— OOBACHATH (PU3MYCSCKUE SBJICHUS, PA3IMYaTh CIIOCOOBI M3yUCHHUS (PU3HUSCKHUX
SIBJICHUH; IPUBOJIUTH MMPHUMEPHI PA3IMUHbBIX BUIOB (DU3NUECKUX SIBJICHUH;

— OCO3HaBaTh IICHHOCTh HAYYHBIX HMCCIEAOBAHUM, POJIb (PU3UKU B PACITUPCHHUH
MIPEICTABIICHUA 00 OKpYXKalolmeM MUPE M €€ BKJIAJ B YIYYIICHHE KadecTBa
JKU3HU;

— CaMOCTOSITEIbHO TPOBOAWTH KOCBEHHBIE W3MEPCHUS W HCCICIOBAHUS
(GU3NMYECKUX BEIWYUH C HWCIIONIB30BAHUEM DPA3JIMYHBIX CIIOCOO0B WM3MEPCHHUS
bu3MYeCKX BEJIWYMH, BBIOMpATh CpPEJICTBA H3MEPEHUS C  y4YeTOM
HEOOXOJIMMOW TOYHOCTH H3MEpPEHHM, OOOCHOBBIBATH BHIOOp cIocoOa
HU3MEpEHUS.

2. Ilnanupyemple pe3ysbTaThl OCBOCHHS YYEOHOTO MpeaMeTa 1O TeMe
«IlepBoHayanbHbIe CBeJeHHUS 0 CTPOEHUH BelllecTBay (64acoB)
[IpenmeTHBIC PE3yIBLTATHI
VYuyenuk 7 kimacca HAyYUTCS:

—QOOBACHATh OMBITHI, MOATBEPXKAAIOIINE MOJEKYJISIPHOE CTPOEHUE BEIIECTBA,
OMBITHI 10 OOHAPYKEHHUIO CHJI B3aUMHOT'O IPUTSHKEHUS M OTTAJIKUBAHUS MOJIEKYJ;
—OOBACHATh: (PU3MYECKUE SIBJICHUS HA OCHOBE 3HAHMM O CTPOEHUM BEIIECTBA,
OpOYHOBCKOE JBUKEHUE, OCHOBHBIE CBOMCTBA MOJIEKYJ, siBiIeHHE Iuddy3um,
3aBUCUMOCTb CKOPOCTH NpOTeKaHus 1uPdy3un OT TeMIepaTypsl TENa;
—CXEMaTHYECKH U300paxaTh MOJIEKYJIbI BOJbI U KUCIOPO/IA;

—CpaBHUBATh pa3Mepbl MOJIEKYJ pa3HbIX BEHIECTB: BOJAbI, BO31YyXa;
aHAJIM3UPOBATh PE3YJIbTAThI OMBITOB M0 ABUKEHUIO MOJIEKYJ U AU dy3uu;
—TpUBOAUTh TpuMepbl TUG(GY3Ud B OKpPYKAIOIIEM MHpE, MPaKTHYECKOro
VCITOJIb30BAHUS CBOMCTB BEILIECTB B PA3JIMYHBIX arperaTHbIX COCTOSIHUSIX;
—Ha0IoAaTh W UCCIIENOBAaTh SBJICHWE CMAuMBaHUS W HECMAuyMBaHUS Ted,
OOBSICHATH JIaHHBIC SBJICHUSI HA OCHOBE 3HAHMI O B3aUMOJIEHCTBUU MOJIEKYJI;
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—JI0Ka3bIBaTh HAJWYWE PA3JIM4Ms B MOJIEKYJISIPHOM CTPOCHHM TBEPABIX TEI,
JKUJIKOCTEH U ra3oB;

—IPUMEHATH NTOJIYUYECHHBIE 3HAHUSI ITPU PELICHHUH 3314,

—U3MEPATh Pa3MepPhbl MaJIBIX TEJT METOJIOM PSIOB, pa3IndaTh CIIOCOOBI U3MEPEHUS
pa3MepOB MajlbIX TE;

MPECTaBIIATh PE3yJIbTaThl U3MEPEHUN B BUJIE TAOJIHII;

—paboTaTth B TpyIIIC.

VY4eHuk 7/kaacca NoJy4YuT BO3MOKHOCTh HAYUNUThHCS

— OCO3HaBaTh LIECHHOCTh HAYYHBIX MCCIIEI0BAaHUM, poJib (PU3UKU B PaCIIUPEHUU
IpEJCTaBICHUNA 00 OKpYXalolleM MHpE U €€ BKJIaJ B yJIy4lICHHUE KaueCTBa
KU3HU;
UCIOJIb30BaTh IPHUEMBbI TOCTPOEHUs (U3MUECKUX MOJENel, IoucKa W
(OpMYyJIMPOBKM  JI0KA3aTENbCTB  BBIABUHYTBIX TUIIOTE3 U TEOPETHUUECKHUX
BBIBOJIOB HA OCHOBE SMIIMPUUYECKU YCTAaHOBJICHHBIX (DAKTOB;

— CpaBHUBATh TOYHOCTh HM3MEPEHHA (PU3MUECKUX BEIMYMH MO BEIMYMHE HX
OTHOCHUTEJNBHON NOTPENTHOCTH IIPU IPOBEACHUN MPSMBIX U3MEPEHUM;

— c03/1aBaTh MPOEKTHI HA BBIOPAHHYIO TEMY U IIPE3EHTOBATH €€.

3. Ilmanupyemsbie pe3ysbTaThl OCBOCHHS y4eOHOro MpeaMeTa Io TeMme
«B3aumoaeicTBue Tea» (23 yaca)

[IpenmeTHBIE PE3YIILTATHI
VYyeHuk 7 kiacca HayYUTCS:

—OmnpenensaTs: TPACKTOPUIO [BUKEHUS TeEJa; TEI0, OTHOCUTEIBHO KOTOPOIO
MPOUCXOUT JBUKEHUE; CPEIHIOI0 CKOPOCTh JIBHIKEHHSI 3aBOAHOTO aBTOMOOWIIS;
yTh, IPOWJEHHBIN 32 JTaHHBIA MPOMEKYTOK BPEMEHHU; CKOPOCTH TeJa M0 rpapuky
3aBUCHMOCTH IIyTHU PAaBHOMEPHOI'O JBWKEHUs OT BPEMEHH; IUIOTHOCTH BEILECTBA;
Maccy Tena Mo ero 00beMy IUNIOTHOCTH; CHITY TSXKECTH 10 U3BECTHOM Macce Tena;
Maccy Teja I10 3aJJaHHOU CHJIE TSKECTH; 3aBUCHUMOCTh U3MEHEHUs CKOPOCTH Tella
OT MPUJIOKEHHOW CHJIBI;

—710Ka3bIBaTh OTHOCUTEIBHOCTD JBUKEHHUS TEIIA,

—paccYUThIBaTh CKOPOCTH Tejla IPU PAaBHOMEPHOM U CPEIAHIOI CKOPOCTh IPH
HEPAaBHOMEPHOM JBWKEHHUM, CUJTY TSKECTH U BEC TeJa, PABHOJACHCTBYIOLIYIO JIBYX
CUJI;

—pa3nuyaTh PABHOMEPHOE U HEPABHOMEPHOE JIBUKEHUE;

—rpaduyecku n300paxaTb CKOPOCTb, CUITY U TOUKY €€ MPUIIOKEHUS;

—HaXOJIUTh CBA3b MEKY B3AaUMOAECHCTBUEM TEN U CKOPOCTBIO UX JBUKECHMUS;
—YyCTaHaBIIMBAaTh 3aBUCHUMOCTb W3MEHEHHSI CKOPOCTH IBHWKEHHMS Tejla OT €ro
MAaccChl;

—pa3nuyaTh HHEPLMIO U MHEPTHOCTD TENA;

—OMNPENEATh INIOTHOCTD BEILIECTBA;

—pPacCUYUTHIBATh CUJTY TSKECTH U BEC TEIA,;

—BBIJCNATh OCOOEHHOCTHU TUTAHET 3€MHOM TPYMIbl U MJIAHET-TUTAHTOB (pa3yinyue
1 o0IIMe CBOMCTBA);
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—TPUBOJIUTH TPUMEPHI B3aUMOACHCTBUS TEJ, MPUBOJAINIETO K H3MEHECHHUIO X
CKOPOCTH; TPOSIBJICHUS SIBJICHUS WHEPIMU B OBITY; MPOSBICHUS TATOTCHUS B
OKpY’KaloIllleM MHUpe; BUAOB JedopMallii, BCTPEUAIOUIMXCSA B OBITY; Pa3NIUYHBIX
BUJIOB TPCHUS;

—Ha3bIBaTh CIIOCOOBI YBETUYCHUS U YMEHBIIICHUS CHITBI TPSHUSI,

—PpacCUUTHIBaTh PABHOICHCTBYIONIYIO IBYX CHII;

—TIePEBOIUTH OCHOBHYIO €IMHUITYy IYTH B KM, MM, CM, JM; OCHOBHYIO €IUHUILY
MAacchl B T, T, MT; 3HaY€HHE IIOTHOCTH U3 KI/M3 B T/cM3;

—BBbIpakaTh CKOPOCTh B KM/4, M/C;

—aHaM3UpOoBaTh TAOJIWYHBIC TAHHEIC,

—paboTaTh C TEKCTOM Y4YeOHHKA, BBIICIATH TJaBHOE, CHCTEMAaTU3UPOBATH H
000011aTh MOJYYEHHBIE CBEICHUSI O Macce Tena;

—TIPOBOUTH AKCIIEPUMEHT 10 U3YYCHHIO MEXaHHMYECKOTO JBUKCHHSI, CDABHUBATD
OTIBITHBIC JTAHHEIC;

—3KCIEPUMEHTAIBHO HAXOIUTh PaBHOACHCTBYIOUIYIO IBYX CHUIT,

—TPUMEHSTH 3HAHUS K PEIISHUIO 3a/1a4;

—U3MEPATh 00BEM Tella C TOMOMIBI0 WM3MEPUTENBHOTO MMIMHAPA; TMIOTHOCTH
TBEPJAOI0 Teja C MOMOUIbI0 BECOB U MU3MEPUTEIBHOIO WJIMHAPA; CUIYy TPEHUS C
MOMOIIBIO TUHAMOMETPA;

—B3BEIIMBATh TEJO Ha y4eOHBIX BECaX U C UX IMOMOIIBIO OMPEAEIATh MacCy Tela;
—TI0JIb30BaThCs pa3HOBECAMU;

—TpagyupoBaTh NPYKUHY;

—T0Ty4YaTh MIKay C 3aJIaHHOU 1IEHOM JeJICHNS;

—aHaT3UPOBATh PE3yIbTaThl U3MEPEHUI U BHIYUCIICHUH, IENaTh BHIBOIBI,
—TIPEACTABIATH PE3YAbTATHl U3MEPEHHI U BHIUMCIICHHUH B BHJIE TaOIHII;
—paboTaTh B rpymnre.

VYyeHuk 7 kiacca moJiyduT BO3MOXHOCTh HAYUUThCH

— OCO3HAaBaTh IIEHHOCTh HAYYHBIX UCCIEIOBAHUM, pOJib (PU3HKU B PACHIUPEHUU
MPEACTABICHUM 00 OKpYyXKaloleM MUPE U €€ BKJIAJ B YIYyYIICHHE KadecTBa
YKU3HU,

— UCIOJIb30BaTh MPHUEMBbI TMOCTPOCHUSI (PU3MYECKUX MOJEee, TMoucKa U
GbOpMYJIMPOBKM  JOKA3aTENIbCTB  BBIJBUHYTHIX THUIIOTE€3 U TEOPETHUUECKUX
BBIBOJIOB Ha OCHOBE SMIIUPUYECKU YCTAHOBJICHHBIX (DaKTOB;

— CpaBHHMBATh TOYHOCTh HM3MEpEHUs (PU3NYECKUX BEIUYMH IO BEITUYMHE HX
OTHOCUTEJIbHOM MOTPEITHOCTHU IPU NPOBEACHUH IIPSMbBIX U3MEPEHUN;

— C03/1aBaTh MPOEKTHI Ha BEIOPAHHYIO TEMY U MPE3EHTOBATH €€.

4. Tlnanupyembie pe3ynbTaThl OCBOCHHS Y4YEOHOTO MpeaMera Mo TeMe
«/laBjeHHne TBEPABIX TeJI, :KHUAKOCTEH, ra3oB» (21 yac)

[IpenmeTHbBIE PE3yNILTATHI
VYyenuk 7 kjgacca HAyYUTCS:
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—MPUBOJUTH MPUMEPHI, MOKA3BIBAIOIINE 3aBUCUMOCTh JACHCTBYIOIIEH CHJIBI OT
IJIOIIAIM  OTOPHI; MOATBEPKAAOUIUNE CYIIECTBOBAHUE BBITATKUBAIOIICH CHIIBI;
YBEIMYCHHS TUIOMIAU OMOPHI ISl yYMEHBIICHHUS JaBICHUS; COOOIIAIOIIMXCS
COCYIOB B  OBITYy, TPHUMEHEHUS TMOPIIHEBOTO JKUJIKOCTHOTO  Hacoca
Y TUJPABJIMYECKOTO MpEcca, IJIaBaHUs PAa3JIMYHBIX TEI W KUBBIX OPraHHU3MOB,
IIJIaBaHUs M BO3AYXOILJIABaHUS;

—BBIYUCIIATh JaBJEHHE II0 M3BECTHBIM Macce U 00beMy, Maccy BO3/yXa,
aTMoc(epHOe JaBJICHHE, CHIIy ApXHUMeEa, BBITAJKUBAIONIYIO CUJy 1O JaHHBIM
AKCIIEPUMEHTA;

—BBIpa)KaTh OCHOBHbBIE €AUHUIII HaBieHus B Klla, rlla;

—OTJIMYATh Ia3bl MO UX CBOMCTBAM OT TBEPABIX TEI U KUIAKOCTEH;

—OOBSCHATH: NABJICHWE Ta3a Ha CTEHKH COCyJa Ha OCHOBE TCOPHUU CTPOCHHUS
BEIIECTBA, MPUUYMHY MEPEeAadYu JABJICHUS KUIKOCTBHIO WM Ta30M BO BCE CTOPOHBI
OJIMHAKOBO, BJIMSHUE aTMOC(EPHOTO /TaBIICHUS Ha >KUBBIC OPTaHU3MBI, N3MEPCHHE
aTMOC(EpPHOTO JABJICHHUS C TOMOIIbI0 TpyOku Toppudemnn, W3MEHEHHE
aTMOC(EPHOTO JaBJICHUS IO MEPE YBEJIMUYCHUS BBICOTHI HAJl YPOBHEM MOpS,
MIPUYXHBI IUIABAHUS TEJI, YCIOBHUS TJIABAHUA CYJIOB, U3MEHECHHUE OCAJKU CY/IHA;
—aHAJIM3UPOBATh PE3yJIbTAThl AKCIIEPUMEHTA 110 U3YUYCHUIO JABJICHUS ras3a, OIbIT
IO TIepeiaue IaBJICHUS KUJIKOCTBIO, OMBITHI C BEIEPKOM ApXUMeE/a;

—BBIBOJUTH (hOPMYITY JUIS pacueTra JIaBJICHHs KUJIKOCTH Ha JIHO U CTEHKH COCY/Ia,
JIJISL OTIPEJICJICHUS BHITAJIKUBAIOIICH CUIIbI;

—YyCTaHaBJIMBaTh 3aBUCUMOCTh HM3MEHEHMS JaBJICHUA B JKMJKOCTH M Traze C
HU3MEHECHHUEM TIIyOUHBI;

—CpaBHHUBATh aTMOC(EpHOE JaBJICHHE Ha PA3IMYHBIX BHICOTaX OT MOBEPXHOCTH
3emiy;

—HaO0II0/IaTh OMBITHI IO U3MEPEHUIO aTMOC(EPHOTO JTaBJICHUS U JI€JaTh BBIBOJIBI,
—pasznu4yaTh MAaHOMETPHI IO LEISIM UCIIOJIb30BAHUS,

—YyCTaHaBJIMBAaTh 3aBUCUMOCTb MEXIy U3MEHEHHUEM YPOBHS KUIAKOCTH B KOJICHAX
MaHOMETpPA U JIaBJICHUEM;

—JI0Ka3blBaTh, = OCHOBBIBasiCbh ~Ha  3akoHe  Ilackams,  cyIliecTBOBaHUE
BBITAJIKUBAIOIIEN CUJIbI, JEUCTBYIOIIECH HA TENO;

—YyKa3bIBaTh MPUUYMHBI, OT KOTOPHIX 3aBUCUT CUJIa ApXUMea;

—paboTaTh C TEKCTOM y4eOHUKA, aHATU3UPOBaATh (HOPMYJIbI, 0000IIATh U AeNaTh
BBIBO/JIBI;

—COCTaBJISITh IJIaH TTPOBE/ICHUS OIBITOB;

—IIPOBOJIMTH OMBITHI IO OOHAPYKEHUIO aTMOC(EPHOro MaBICHUS, U3MECHCHHUIO
aTMOC(EpHOTr0 NaBJCHUS C BBICOTOM, aHAIM3UPOBATh WX PE3yJbTaThl U JETaTh
BBIBOJIBI,

—TIIPOBOJIUTh HCCJIEAOBATEIILCKUI SKCIIEPUMEHT: IO OMPEACICHUI0 3aBUCUMOCTHU
JaBJIICHUS  OT JNEUCTBYIOIIEH CHJIbI, C COOOLIAIOIIMMUCA  COCY/IaMH,
aHaJIM3UPOBATh PE3YJIbTATHI U JACaTh BEIBOIBI,

—KOHCTPYUPOBATH MPUOOP ISl AEMOHCTPAIIMU THAPOCTATHUYECKOTO JIABJICHHUS;
—U3MepATh aTMOc(epHOe TaBlieHHnEe ¢ TTIOMOIIBI0 OapoMeTpa-aHepouIa, JaBJICHUE
C ITIOMOIIIBKO MAaHOMETPA;

—IPUMEHSITH 3HAHUS K PEIICHUIO 3a/1ay4;
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—OTBITHBIM ITyTeM OOHAPYKHBATh BBITAIKHBAIOIICE IEHCTBHE >KUAKOCTH Ha
NOTPY’)KEHHOE B HEE TeNl0; BBUSICHUTH YCJOBUS, TMPU KOTOPBIX TEJIO IUIABAET,
BCIUTBIBACT, TOHET B KHUIKOCTH;

—paboTaTh B rpyIIIe.

VY4enuk 7 Kj1acca MoJy4uT BO3MOKHOCTh HAYUUTHCS:

— co3/1aBaTh COOCTBEHHBIEC NMUCHMEHHBIE U YCTHBIE COOOIIEHUS O (PU3NYECKHUX
SBJICHUAX HA OCHOBE HECKOJIbKMX HCTOYHUKOB MH(OpMAIUH, CONPOBOXIATH
BBICTYIUICHHE  Tpe3CHTAlMel,  y4uThiBask  OCOOEGHHOCTH  ayJUTOPUHU
CBEPCTHHUKOB;

— OCO3HaBaTh IEHHOCTh HAYYHBIX MCCIEAOBAaHUHN, pOJib (PU3UKK B paCIIUPEHUH
IpeACTaBIeHU 00 OKpY’KarolleM MHUpe M €€ BKJIaJ B yJIydllleHHEe KauecTBa
KHU3HU;

— BOCIIPUHUMATh  HMHGpOpMAIHIO (U3UYECKOTO COAEp)KaHUs B HAY4YHO-
HOMYJISIPHOI JINTEpaType M CPEACTBAaX MAacCOBOW WMHGOpMAIMU, KPUTHUYECKH
OLIEHUBATH MOJy4YECHHYIO HH(OPMAIIHIO, aHATU3UPYS €€ COJepKAHHUE U JaHHbIE
00 UCTOYHUKE UH(POPMALINH;

— CO3/1aBaTh MPOEKTHI HA BRIOPAHHYIO TEMY U TIPE3EHTOBATH €€.

5. Ilnmanupyembie pe3ysbTaThl OCBOCHHS y4e€OHOIro MpeaMeTa Mo TeMe
«PaboTta 1 MOIIHOCTH. JHeprus» (13 yacos)

[IpenmeTHbIE pe3yJIbTAThI
VYyeHuk 7 kiacca HAyYUTCS:
—BBIYUCISATh MEXaHUYECKYIO PA0OTy, MOITHOCTb 110 U3BECTHOU padOTe, IHEPTHIO;
—BBbIpakaTh MOITHOCTh B Pa3JINYHbIX €ANHUIAX;
—OIMpeAeNsITh YCIOBUS, HEOOXOIUMBIE IS COBEPILICHUS MEXaHHUECKOU padOoThI;
IIJIEYO CUJIbL; LEHTP TIKECTH IIIOCKOTO TENA;
—aHaJM3UPOBATh MOIIHOCTU PA3JTHYHBIX MPUOOPOB; OMBITHl C TMOJBUKHBIM U
HenoABKHBIM Ojtokamu; KITJI pa3audaHbpIX MEXaHU3MOB;
—IIPUMEHATH YCJIOBHUS PAaBHOBECHUS pbluara B IIPAKTUUYECKUX LENAX: MOJBEM U
IIepEMELICHUE TPYy3a;
—CpaBHUBATh JEHCTBUE MOJABUKHOTO U HETOJBUKHOTO OJIOKOB;
—YyCTaHaBJIMBaTh 3aBUCUMOCTb MEXIy MEXaHMYECKONW palboToil, cuiiol u
MPOUJIEHHBIM MMYTEM; MEXKly pabOTON U IHEPTUEH;
—IPUBOAUTH MPUMEPHL: WIUTIOCTPUPYIOIINE, KAK MOMEHT CHJIbI XapaKTEpPU3YET
JICCTBUE CUJIbI, 3aBUCAIICE U OT MOJIYJS CHJIbI, U OT €€ IUIe4Ya; NPUMEHECHUA
HETMOJBI)KHOTO W TOJBHKHOTO OJIOKOB Ha TMPAKTUKE; Pa3IUYHBIX BHUIOB
paBHOBECHS, BCTPEUAIONIMXCS B OBITY; TeJ, OO0JIaNaloIMUX OJHOBPEMEHHO H
KUHETUYECKOW, U MOTEHUHAIBbHOW JHEPrUEH; MPEBPALICHUS] SHEPTUU U3 OLHOIO
BHUJA B IPYTOM;
—paboTaTh ¢ TEKCTOM y4eOHMKa, 0000IIaTh | JIeNIaTh BHIBOJIBL;
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—YCTaHABIIMBATh OMBITHBIM ITyTEM, YTO TIOJIe3HAs] paboTa, BBHITIOJIHCHHAS C
MOMOIIBI0 TMPOCTOTO MEXaHW3Ma, MEHbBIIE TMOJIHOW, BHUJ PABHOBECHUS IO
M3MEHEHHUIO MTOJIOKEHUS LIEHTPA TAXKECTU TENa;

—TPOBEPATH OMBITHBIM MYTEM, MPU KAKOM COOTHOILIEHWU CUJI U UX IUI€Y phblyar
HAXOJIUTCS B PABHOBECUU; MPABUIIO MOMEHTOB;

—paboTaTth B IpymiIie;

—TPUMEHSThH 3HaHUS K PEIICHHUIO 3a/aY.

VYyeHuk 7 Kacca IOJYyYUT BO3MOKHOCTh HAyUHUThCS .

— BOCTIpUHMMATHh HMHPOpMAINUIO (PU3MUECKOTO COACp)KaHWSA B  HAYYHO-
MOMYJISIPHOM JINTEpAType W CPEIICTBAX MAacCOBOWM HMH(OpMAIUU, KPUTHUCCKH
OIICHUBATH TOJIYYCHHYIO HH()OPMAITHIO, aHATTU3HUPYS €€ COJACPKAHUE U JTAHHBIC
00 UCTOYHHUKE HHPOPMAIIHH;

— CaMOCTOSITEIbHO TPOBOAWTH KOCBEHHBIE HW3MEPCHHS M HMCCIICIOBAHUS
(bU3UYECKUX BEIMYUH C HCIIOIB30BAHUEM PA3IMYHBIX CIIOCOO0B H3MEPCHHUS
bU3MYeCKX BEJIWYWH, BBIOMpPATh CpPEJICTBA H3MEPEHUS C  y4YeTOM
HEOOXOJIMMOW TOYHOCTH H3MEpPEHHUM, OOOCHOBBIBATH BBIOOp cIocoba
W3MEpPCHUs, aJeKBaTHOTO IIOCTAaBJICHHOW 3ajade, IMPOBOJIUTH OICHKY
JIOCTOBEPHOCTH TIOJyYCHHBIX PE3yIbTaTOB;

—IEMOHCTPUPOBATh TPE3CHTAINH; BBICTYNIATh C JOKJIAaJaMH, YJacTBOBaTh B

00CY)XJICHUH JTOKJIAJ0B U MPE3CHTAITH.

6. IoBTopenue (3uaca)

[Inanupyemeble pe3ynbTaThl OcBOeHUS Kypca Ousnku 7 kiacca.

BpinyCKHUK Hay4duTCS:

* coONI0aTh MpaBuiia OE30MaCHOCTH U OXpaHbl Tpyda Mmpu paboTe ¢ y4eOHBIM U
71a00paTOPHBIM 000PYI0BAHUEM;

* TIOHMMATh CMBIC] OCHOBHBIX (PU3MUYECKUX TEPMHUHOB: (PUIHUECKOE TEJIO,
dbusznyeckoe saBieHue, Gpunyeckas BeJIMUrNHA, SIMHULIBI U3MEPEHNS,

* pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEHIMTh NMPH MOMOIIU (PU3NUECKUX
METO/IOB; aHAJM3UPOBATh OTHEJbHBIC JTalbl MPOBEICHUS HCCIEIOBAHUNA U
UHTEPIPETUPOBATH PE3YIbTAThl HAOIIOICHUI U OIBITOB;

* CTaBUTb OIBITHI IO HCCIEIOBAaHUIO (HU3WUYECKUX SIBJICHUUA WU (HU3NYECKUX
CBOMCTB TeJ 0€3 MCMOJIb30BAHMS MPSAMBIX U3MEPEHUM; IPU 3TOM (HOPMYITUPOBATH
npobiieMy/3aady  y4eOHOTO  OKCHEpUMEHTa; CcOOMpaTh  YCTAHOBKY W3
MPEIOKEHHOTO O0OpYAOBaHUS; MPOBOJIUTH OMBIT M (OPMYIUPOBATH BHIBOJBI.
[Ipumeuanune. Ilpm mpoBemeHun  HUccienOBaHUS  (U3HUECKUX  SBICHUUN
W3MEpPUTENbHBIE TMPUOOPHI  WCIOJNB3YIOTCSA JIMIIb KaK JaTYMKA HU3MEpPEHUs
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(bU3MYEeCKUX BEMYWH. 3aMKCH MOKAa3aHUN MPSMBIX U3MEPEHUN B 3TOM CiIydac He
Tpedyercs;

* IOHUMATH POJIb FIKCIIEPUMEHTA B MOTYYCHUU HAyYHOU MHGOPMAIINH;

* MPOBOAWTH TPSIMbIE W3MEPECHHs] (PU3MUECKUX BEIMYWH: BpPEMS, PACCTOSHUE,
Macca Tena, 00beM, cuja, TemIeparypa, aTMochepHOe [aBleHUE, BIAKHOCTb
BO3/lyXa, HaNpsDKEHHE, CUjla TOKa, paJHAlMOHHBIA (OH (C HCHOJIb30BaHUEM
JI03UMETpa); MpU OTOM BbIOUPATh ONTUMAIBHBIA CHOCOO H3MEPEHHs U
MCIIOJIB30BaTh MTPOCTENIINE METOAbI OLIEHKHU MTOTPEIIHOCTEN N3MEPEHHI;

* TMpPOBOAUTH  MCCIEIOBAHUE  3aBUCUMOCTEH  (DU3UYECKUX  BEIUYHH C
WCIIOJIb30BAaHUEM IMPSAMBIX HM3MEPEHHI: MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUpPOBAaTh PE3YyIbTATHl TMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BUJIE Ta0nHIl U TpadUKOB, AETaTh BBIBOBI IO PE3yJIbTaTaM UCCIICIOBAHMUS,

* TPOBOJUTH KOCBEHHBIC W3MEPCHUS (M3MYCCKUX BEIUYHWH: MPHU BHITOJTHCHUH
U3MEpPEHUI COOMpPaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEIYys MpPEII0KEHHON
MHCTPYKIHH, BBIYUCIATH 3HAYCHUE BEJIMYMHBI M AHAIM3UPOBATH IOJYYEHHBIC
pEe3yJIbTAThI C YYETOM 3aJJAHHOW TOYHOCTH U3MEPEHHUI;

* AHAJIM3UPOBATH CUTYAIlMd NMPAKTUKO-OPUEHTUPOBAHHOTO XAPAKTEPA, Y3HABATH B
HUX TIPOSIBIICHUE H3YYEHHBIX (PU3NYECKUX SIBICHUNA WM 3aKOHOMEPHOCTEH U
MPUMEHSITh UMEIOIIHUECS 3HAHUS ISl UX OOBSICHEHUS,

* TOHUMATh MPUHIHUIIBI JEHCTBUS MalIUH, TPUOOPOB U TEXHUUECKUX YCTPOMCTB,
yCIJIOBUSI KX O€30ITaCHOTO MCIOJIb30BAHMS B TOBCEAHEBHOM KU3HU;

* WCIOJIb30BaTh TMPHU BBHIMOJHEHUM YYEOHBIX 3aJad HAyYHO- MOMYJSPHYIO
JUTEPATypy O (UBHUECKUX SIBICHUAX, CIPABOYHBIE MaTepUalbl, PECYpChl
WNHutepHera.

BBIHYCKHI/IK IMOJIYYUT BO3MOKHOCTb HAYUUTBCS:

* OCO3HaBaTh LICHHOCTh HAYYHBIX MCCIIEOBAaHUM, POJIb (PUBUKHU B PACIIUPEHUU
NPEACTaBICHU 00 OKpYXKAIOIIeM MHUpE W €€ BKJAJ B yIy4ylIEHHUE KauecTBa
KU3HY;

* HCIIOJIb30BAaTh MpPHEMBbl MOCTPOEHUS (U3MUECKUX MOJENel, IOoUcCKa Hu
(GOpMYyIUPOBKM  JI0KA3aTENbCTB  BBIABHUHYTBIX TUIIOTE3 U TEOPETHUECKHUX
BBIBOJIOB HA OCHOBE SMIIUPUUYECKU YCTAaHOBJICHHBIX (DAKTOB;

* CpaBHMBATh TOYHOCTh M3MEPEHMs (PU3MUECKHX BEIMYMH MO BEIMYMHE HX
OTHOCHUTEIBHOM MOTPEIIHOCTH IPU ITPOBENCHHUH MPSMBIX H3MEPEHUM;

* CaMOCTOSITENIBHO IPOBOJUTH KOCBEHHBIE HW3MEPEHHUSI M HCCIEHOBAHUS
(GU3MYECKUX BEIMYMH C HMCHOJB30BAHMEM PA3JIUYHBIX CIOCOOOB M3MEpPEHUs
(bu3MYECKUX BEJIMYMH, BBIOUPATh CPEACTBA UBMEPEHHUS C yYETOM HEOOXOAUMOMN
TOYHOCTH U3MEPEHUH, 000CHOBBIBAThH BHIOOP CIIOCOOA U3MEPEHUS, aJIEKBATHOTO
MOCTAaBJICHHOW 3a/iaye, MNPOBOAUTH OLEHKY JOCTOBEPHOCTH MOJYYEHHBIX
pe3yIbTaTOB;

* BOCIHpPUHUMATh HHPOPMALMIO (PU3UYECKOTO COAEpXKaHUS B  HAY4YHO-
HOMYJISIPHOM JIUTEpaType U CPEACTBAX MAaccOBOW HMH(pOpMAIUH, KPUTHUYECKH
OLIEHMBATh MOJYYCHHYI0 MH(POPMAIUIO, aHATU3UPYS €€ COJIepKaHue U JIaHHbIe
00 uctouHuke HHGOPMaIINH;

18



* CO371aBaTh COOCTBEHHBIC NMHUCHMEHHBIE U YCTHBIE COOOIICHUA O (PUBNYECKUX
SBJICHUSIX HAa OCHOBE HECKOJBKHUX HCTOYHMKOB HMH(OPMALIUH, COMPOBOXKIATH
BBICTYIUICHHE  TIpE3€HTalued,  y4uThiBas  OCOOEGHHOCTH  ayJUTOPHH
CBEPCTHHKOB.

I1.Conepxanue yuyeOHOro npeamera

7 kiacc
Pazngen 1. ®usuka u ee posib B TO3HAHUU OKPYKAIOLIEro Mupa - 4 4.

®usnka — Hayka o npupoje. Pu3nyeckue SBJICHHS, BELIECTBO, TEIO, MaTEPHS.
@usnueckue cBorcTBa Tesl. OCHOBHBIE METObI U3yUEHHUs], UX paznuuue. [lonsaTue
o ¢usnueckol BenuuuHe. MexayHapoaHas cuctema eauHuIl. IIpocteitmme
u3Mepurenbubie npubopsl. Ilena genenus mkansl npubopa. Haxoxxnenue
norpemnoct uzMepeHusi. CoBpeMeHHBbIE JOCTH)XKEHUs Hayku. Ponb dusuxu
Y YUYCHBIX HAIlleW CTpaHbl B Pa3BUTHUU TEXHUYECKOro Tmporpecca. BiusiHue
TEXHOJIOTHYECKHX MTPOLIECCOB HAa OKPYKAIOIILYIO CPEAY.

Jlabopamophas paboma

1. Onpenenenue eHbI I€ICHUS] U3MEPUTEIILHOTO TpUdOopa.

Tembr npoekmos «Puznueckre MpuOOPsl BOKPYr Hacy, «DU3HUECKUE SBICHHS B
xynoxectBeHHbIX mnpousBeneHusx (A. C.Ilymxkuna, M. IO. JlepmonrtoBa, E.
H. HocoBa, H. A. HekpacoBa)», «HobeneBckue naypeaTsl B 001acTu (PU3UKI»

Pa3zle.11 2. HepBOHa‘laHBHBIe CBCACHUA O CTPOCHHUHU BCIICCTBA - 6 4.

[IpencraBnenust o cTpoeHuMU BemiecTBa. ONBITHI, MOATBEPKIAOIIME, YTO BCE
BEILECTBA COCTOSAT W3 OTHENbHBIX 4YacThll. MoJsieKysa — Melpyaiiias 4acTulia
BenlecTBa. Pazmepsl Monekyn. Juddy3ust B )KUIKOCTAX, razax U TBEPAbIX TeJax.
Cesi3p  cxkopoct auddy3sun u Temneparypbl Tena. DuU3NYECKUN  CMBICH
B3aUMOJEUCTBUS MOJeKysl. CylniecCTBOBaHHWE CHJI B3aUMHOTO MPUTSIKEHUS U
OTTAJIKUBAHUS MOJIEKYJI. SIBIECHHE CMAauyMBaHMs 1 HECMauYUBaHUS TEJL.

ArperaTtHble cocTOsiHUS BemiecTBa. OCOOEHHOCTH TpeX arperaTHbIX COCTOSIHUM
BenlecTBa. OObACHEHUE CBOMCTB ra3oB, JKUAKOCTEH M TBEPHAbIX TeJl Ha OCHOBE
MOJIEKYJIIPHOTO CTPOEHUS.

3auem no meme «llepBoHavaNbHbBIE CBEACHUS O CTPOCHHUH BEIIECTBAY.
Jlabopamophas paboma

2. 3mepenue pa3mMepoB MaJbIX Tel.

Tembl npoekmos

«3apoKJeHue U pa3BUTHE HAYYHBIX B3IJII0B O CTPOECHUU BelecTBay, «uddy3us
BOKPYT HAC», «Y IUBUTEIIbLHBIE CBOMCTBA BOJBI»

Pasznen 3. BzaumoperictBue Tei - 23 4.
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Mexannueckoe JABUXKEHUE. TpaeKkTopusi [BWXKEHUA Tena, nyTb. (OCHOBHbIE
eqununbl iyt B CH.  PaBHOMepHOE U HEpPAaBHOMEPHOE  JIBU)KEHUE.
OTHOCUTENBHOCTh JABWKEHHS. CKOPOCTh PaBHOMEPHOTO U HEPABHOMEPHOTO
NBIDKeHWs. BekTtopHble W cKalsgpHble ¢u3ndeckue BeauuwHbl. OrpenereHue
ckopoctu. OmnpeneneHue NyTH, TMPOMAECHHOIO TEJIOM NPU PABHOMEPHOM
NBIDKEHUU, 1O QopMmyle W ¢ mnoMomibio rpadukoB. HaxoxaeHue BpeMeHU
NBIDKEHUS Tell. SIBnenue uHepuuu. [IposiBieHuE sBICHUS WHEPLMH B OBITY U
TexHUuKe. I3MeHeHne CKOpOCTH Tell IpH B3auMojercTBuu. Macca. Macca — mepa
MHEPTHOCTU Tena. MHepTHOCTh — cBOMCTBO Tena. OmpenesieHHe Macchl Tela B
pe3yJbTate €ro B3aMMOJCHUCTBUS C JPYTMMH TeJaMH. BbIACHEHWE YCIIOBHIA
paBHOBecHsT y4deOHBIX BecoB. I[LmoTHOCTH BemecTBa. M3MeHEeHHE IUIOTHOCTH
OJIHOTO M TOTO € BEIIECTBA B 3aBUCUMOCTH OT €ro arperaTHOro COCTOSHHSI.
OmnpeneneHue Macchl Tella MO ero o0beMy M IUIOTHOCTH, O0beMa Tejla MO €ro
Macce W IJIOTHOCTH. VMI3MeHeHne CKOpOCTH Tena NP JIEUCTBUU HAa HETO JIPYTHUX
ten. Cuiia — TpUYMHA W3MEHEHUS! CKOPOCTH JIBYDKCHHSI, BEKTOpHAS (hU3MYECKast
BenmunHa. ['paduyeckoe nzodpakenue cuibl. Cuna — Mepa B3auMOJICHCTBHSI TEIL.
Cuna tspxectd. Hanmuuue TITOTEHHS MEXIy BCEMH TelaMu. 3aBUCUMOCTH CHIIbI
TsDKECTH OT Macchl Tena. CBoOoaHoe majneHue Teil. BO3HUKHOBEHHE CHIIBI
yopyroctu.  IIpupoma  cunmbl  ympyroctd.  ONbITHBIE — TOATBEPKACHUS
CYILIECTBOBaHMS CUJIbI yIpyrocTu. 3akoH ['yka. Bec Tena. Bec Tena — BekTopHas
dbusnueckas BennuuHa. OTiiMuMe Beca Tella OT CUJIbl TsbkecTh. Cuia TsDKECTH Ha
Ipyrux IiaHetax. M3ydeHue yctpolictBa auHamomeTpa. M3mepeHus cui ¢
NOMOIIbI0 AMHaAMoMeTpa. PaBHogelcTByromass cwi. CroXeHue JBYX CHIL,
HaIPaBJICHHBIX MO OJHOU MPSIMOW B OJTHOM HAIPaBJICHUH U B MPOTHUBOIOJIOKHBIX.
['padprueckoe u300pakeHue paBHOJAEHCTBYIOWEH nBYX cwil. Cuna TpeHus.
N3mepeHue cuibl TpeHUsI CKOJIbXeHUsA. CpaBHEHUE CUJIBI TPEHUSI CKOJIBKEHUS C
CUJIOW TpeHus KaueHHs. CpaBHEHHME CHIIBI TPEHHUsI C BECOM Tena. TpeHue mokos.
Ponb Tpenus B TexHuke. CriocoObl yBEIMYEHUS U YMEHbBIIICHUS TPEHUS.
Konmponvuvie pabomor no memam «MexaHnuueckoe ABWXKEHHE», «Maccay,
«IlmoTHOCTH BemiecTBa»; mo TeMaM «Bec Tema», «I'paduueckoe uzoOpaxkeHue
cui», «Cuibl», «PaBHOJAEHCTBYIONIAS CHIDY.

JlabopamopHvie pabomuwl

3. I3MepeHne Macchl Tella Ha phlYaKHbIX Becax.

4. Usmepenue obbema Tena.

5. Onpenenenne MIOTHOCTU TBEPIOTO TENa.

6. I'pagynpoBaHue NpyUHbBI U U3MEPEHUE CUIT JUHAMOMETPOM.

7. BblsiCHEeHHE 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHUS OT IUIOLIAIU
COTNPUKACAIOUTUXCS TEJ U MPUKUMAIOIICH CUJIBI.

Temwvt npoexkmos «IHepLMs B )KU3HU YETOBEKay», «I[TOTHOCTH BEIIECTB HA 3eMIle U
maHerax ConHeuHOM cucteMbl», «Cuila B HallIUX pyKax», «Besnecyiee TpeHuey.

Pasznen 4. JlaBneHue TBEpbIX TeJ, )KUJIKOCTEH U ra3oB - 21 4.

[aBnenne. @opmyna [ HaXOXKIACHUA JAaBICHUA. EIWHUIB JaBICHUA.
BolsicHeHne crnoco00B H3MEHEHUs JaBieHUss B OBITY M TexHHKE. |IpuunHbI
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BO3HMKHOBEHUS JABJICHUS ra3a. 3aBUCHMOCTbH JABJIEHUS ra3a JAaHHOM MaccChl OT
o0bemMa U TemmepaTyphl. Paznuuuss Mexay TBEpAbIMH TEIaMH, KUIKOCTIMHU H
razamu. llepenaya naBineHus >XKUAKOCTbEO M raszoM. 3akoH Ilackams. Hanuuwne
JaBJICHUS BHYTPH KHUIKOCTU. YBEIMUYEHHUE IABJICHUS C TIYyOMHOU MOTpPYKEHHUS.
OO0ocHOBaHME  PACHOJIOKEHUS]  TOBEPXHOCTH  OAHOPOJHOM  KMJIKOCTH B
COOOMIAIOMIMXCS COCYJaX Ha OJHOM YpPOBHE, a KHUAKOCTEH ¢ pa3HOM
IUIOTHOCTBIO — HA PpAa3HbIX YPOBHIX. YCTPOWCTBO MW JICWCTBHE ILIIO3A.
AtMmochepHoe naBneHue. BnumsHue arMmocdepHOro aBieHHS Ha  JKHUBBIC
OpraHu3Mbl. SIBIEHUS, TMOJ TBEPXKIAIOIIUE CYIIECTBOBAaHUE aTMOC(HEPHOTro
nasnenusi. Onpenenenue arMochepHoro nasienusd. Onwsit Toppuuennu. Pacuer
CHJIBI, C KOTOpOH aTMocdepa JaBUT HA OKPYXKAIOIUIUe MPEAMEThl. 3HAKOMCTBO C
paboToii u ycTpoiicTBOM Oapomerpa-aHepouga. lcronas3oBaHue ero mnpu
METEOPOJIOTHYECKUX HaAOMoIeHUsIX. ATMOocepHOe JaBlICHHE Ha pa3IMYHbIX
BBICOTaX. YCTPOWCTBO M IPUHLHUII JEUCTBHUA OTKPBITOIO JKMJIKOCTHOTO U
METAJUINYECKOTO MAaHOMETPOB. [IpMHIMI IEHCTBUS NOPIIHEBOTO KUIAKOCTHOTO
Hacoca W rUApaBiAuMyeckoro  mpecca.  @DuU3MYECKHE€  OCHOBBI  padOThI
TUAPABINYECKOr0 mpecca. [IpruunHBI BO3HMKHOBEHHS BBITAIKUBAKOLIECH CHJIBIL.
IIpupona BbITAIKMBarOImIEH cuibl. 3akoH Apxumena. IlmaBanue Ten. YcioBus
IJIaBaHUsl Tell. 3aBUCUMOCTh TJIyOWMHBI TMOTPYXKEHHS Tejda B JKHUIKOCTh OT €ro
MI0THOCTH. PU3HUECKUE OCHOBHI IIJIaBAHUS CYJ0B U BO3AyXOIUIaBaHUs. BogHbIil
BO3IyIIHBIN TPAHCIOPT.

3auem no meme «JlaBneHne TBEPABIX TEN, JKUIKOCTEN U Ta30B.

Jlabopamophwvie pabomul

8. OmpeneneHrne BBITAIKUBAIONIEH CHJIBI, JIEUCTBYIOLNIEH HA IIOTPYKEHHOE B
KUJKOCTb TEJIO.

9. BeIsICHEHHE YCIIOBUH TJIABAHUS TEJA B ) KUIKOCTH.

Temvr npoexmos «Taiinbl naBneHus», «HyxHa nmu 3emue atmocdepa», «3aduem
HY>KHO U3MEPATH NABIEHUEY», « BpITanKnuBaromas cuia

Pa3nen 5. PaGota u MomnHOCTh. DHEeprus—13 4.

Mexanuueckass pabota, ee (PpuU3nYeCKHil CMbICI. MOIIHOCTh — XapaKTepUCTUKA
CKOPOCTH BBINIOJIHEHHUSI paboThl. [IpocThie MexaHu3Mbl. Peruar. VYcnoBus
paBHOBecHUd pblyara. MOMeHT cuiibl — (U3HUEcKasi BEJIMUMHA, XapaKTepu3yrolas
nercrBue cuibl. [IpaBuino MOMEHTOB. Y CTPOWCTBO U JIEUCTBUE PHIYAKHBIX BECOB.
[TonBUXXHBIA M HEMOJBUXHBIN OJOKHM — MPOCThIE MeXaHU3Mbl. PaBeHCTBO padoT
IIPY MCIOJIb30BAaHUM INPOCTBIX MEXAaHU3MOB. «30JIOTOE€ NPABUIIO» MEXAHUKHU.
IlenTp Tsxectn Tena. LleHTp TsbkecTH pa3nuuHbIX TBEpAbIX Ten. (Crarhka —
pasznes MEXaHWKH, W3Y4Yarolui yCJIOBUSA PAaBHOBECHS TeEll. Y CIOBHUS PAaBHOBECHS
ten. Ilonsarue o momesHoir u momHou pabore. KIIJ| mexanmsma. Hakimonnas
miockocTh. Onpenenennie KIIJ[ HakionHoM miiockoct. JHeprus. [loTreHnnanbHas
JHEPrus. 3aBUCUMOCTb ITOTEHIMATBHOW SHEPIUU TeJla, MOJHATOTO Hall 3eMJIEH, OT
€ro Macchl M BBICOTBI Tnoabema. KuHernueckas dHeEprus. 3aBUCHUMOCThb
KMHETUYECKOW DHEPTrUU OT MAcChl Tena U ero ckopoctH. Ilepexon omnoro Buaa
MEXAaHUYECKOMN dHEepruu B Apyrou. Ilepexox sHeprum ot OJHOrO Tea K Ipyromy.
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3auet no Teme «PaboTa U MOLTHOCTh. DHEPTHUS.

Jlabopamophwvie pabomwi

10. BoisicHeHue ycinoBus paBHOBECHS pblyara.

11. Onpenenenne KII/] npu nogbeme Tena N0 HAKIOHHOM MJIOCKOCTH.

Temvl npoexmos «Pvluaru B OBITY M )KUBOU TIpUpPOJIe», «JlaliTe MHE TOUKY OIMOPHI,
U 5 IOJHUMY 3€MITIO».

Pasznea 6. [loBTopeHue - 5 u.

du3nka U ee poJib B MO3HAHUM OKpYyXkaromiero mupa. [leppoHadanbHbie CBEACHUS
0 CTpOCHHUH BelecTBa. B3aumoseiicteue Tei. JlaBiaeHne TBEPABIX TEI, XKUAKOCTEH
u ra3zoB. Pabora u momHoCcTh. DHeprus. MiTtoroBoe 0600111eHHE 1 TOBTOPEHHE.

I1l. TemaTnueckoe naaHUPOBAHUE

No Pa3nen KonuuecTBo
/11 JacoB

1 | ®usuka u ee poJib B MO3HAHUM OKPYXKAIOIIETO MUpa 4

2 | IlepBoHayanbHBIC CBEICHUS O CTPOSHUH BEIIECTBA 6

3 | BsaumoneiicTBue Ten 23

4 | JlaBneHue TBEPABIX TeJ, )KUJIKOCTEH U Tra30B 21

5 | PaGoTa u MOIIHOCTh. DHEPrus 13

6 | ITosTopeHue S

I1l. KanengapHo- TeMaTHYECKOE TUIAHUPOBAHUE

Ne n/n | Pasgen, Tema ypoka K-Bo JaTta Mpumeu.
4acoB | Mo nNaaHy dakTny.

dusunKa n ee posib B NO3HaHUU OKpYrKatowero mupa (4 u.)

1 YT10 nsyyaet pm3mkKa. 1

HekoTtopble dusnyeckne TepmumHsbl.
HabnoaeHusa v onbiTbl

2 dusnyeckne BennunHbl. UsmeperHue 1
dn3nYecKnx BeNnYMH. TOYHOCTb U
NoOrpeLHoOCTb U3MEPEHUI

3 NabopaTtopHas pabota 1 1
«OnpegeneHue ueHbl AeneHunn
n3MepuTesIbHOro Npndopa»

4 ®ur3MKa 1 TEXHMKA 1
MNepBoHauyanbHble CBeAEHUA O CTPOEHUM BellecTsa (6 u.)
5 CtpoeHue BewecTtsa. Monekynbl. 1
6 NabopaTtopHas paborta 2 1
«OnpegeneHne pasmepoB Masbix Ten»
7 BpoyHoBckoe agukeHue. Andodysna 1
8 BsanmogerictBue mosiekyn 1
9 ArperaTHble COCTOAHUA BeL,ecTsa. 1
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CBoWicTBa rasos, *MAKOCTElN U TBEPAbIX
Ten

10 3auet no teme «[lepBoHaYanbHble 1
CBeJEeHMA O CTPOEHUN BELLEeCTBa»

Bsaumogpeiicteue Ten (23 u.)

11 MexaHunyeckoe aBuxKeHMe. 1
PaBHOMepHOE 1 HepaBHOMepHoe
OBUXKeHne

12 CkopocTb. EAnHMUbI CKOpOCTH 1

13 PacueT nyT1 1 BpemeHu ABUMKEHMUA 1

14 NHepuna 1

15 Bsaumogeincreune ten 1

16 Macca Tena. EAuHMLbI Macchbl. 1
N3mepeHune macchl Tena Ha Becax

17 NabopaTtopHas pabota 3 «M3mepeHune 1
MacCbl TeJ1a Ha pblYaXKHbIX BECAX»

18 MnoTHOCTL 1

19 NabopartopHas paboTa 4 1
«MN3mepeHne obbema Tena».

NabopartopHas pabota 5
«OnpegeneHne NNOTHOCTM Tena»

20 PacueT maccbl M 06bema Tena 1
no ero NJ0THOCTH

21 PeweHune 3aga4 no tfemam 1
«MexaHnueckoe asuxeHune», «Macca»,
«[1noTHOCTb BewLecTBa»

22 KoHTponbHana paboTa Ne 1 no tTemam 1
«MexaHnueckoe asuxeHune», «Maccay,
«[1noTHOCTb BewecTBa»

23 Cuna. AsneHune taroteHma. Cnna 1
TAXECTU

24 Cuna ynpyroctu. 3aKoH lNyKa 1

25 Bec Tena. EanHuubl cnnbl. CBaAsb mexay | 1
CUJION TAXKECTM M Maccon Tena

26 Cuna TAXKeCTM Ha APYrnx NAaHeTax. 1
dusnyeckne xapakKTePUCTUKM MIAHET

27 OnHamomeTp. JlabopaTopHana pabota 6 | 1
«[pagymnpoBaHue NpyKnHbI U
n3mepeHue cui AMHAMOMETPOM»

28 CnoxeHue AByX CuA, HanpasaeHHbIxno | 1
OfHON Npamoi. PaBHoaenCTBYOLWAsA
cun

29 Cuna TpeHua. TpeHue nokoa. TpeHue B 1
npupoe 1 TEXHUKE.

30 NabopaTtopHas pabota 7 1
«MccnepoBaHme 3aBUCUMOCTH CUAbI
TPEHUA CKONIbXKEHMA OT MJIoWaau
COMPUKOCHOBEHUA TeN U
NPUXMMAIOLLEN CUbI»

31 PeweHune 3aga4 no temam «Bec Tena, 1
«I'padmueckoe n3obpakeHne cun»,
«Cunbl», «PaBHOAEMCTBYIOWAA CUI»

32 KoHTposibHana paboTa N2 2 no Temam 1
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«Bec Tena», «'padunueckoe
nsobpaxkeHue cun», «Cunbi»,
«PaBHOgelcTBYOWAA CUI»

33

0606ueHne 1 cucTtemaTU3auma 3HaHWUM
no Teme «Bsanmogaelictene Ten»

DasneHue TBepAabIX TeN, }uagKocrteii u rasos (214

~—

34 [JasneHune. EAnHULbI AaBNEHUA.
Cnocobbl yMeHbLLEHUS U YBEIUYEHUS
OaBneHuA

35 [asneHune rasa. lNepegava gasneHna
XMOKOCTAMM M razamu. 3aKoH MacKansa

36 [aBneHune B *XUAKOCTK U rase. Pacuer
OABNEHUA XUAKOCTU HA AHO U CTEHKM
cocyga

37 PeweHue 3agay Ha gaBneHne B
MOKOCTU U rase.

38 Coobuwatowmecs cocyabl

39 Bec Bo3ayxa. ATMmochepHoe gaBneHune

40 N3mepeHne aTMmochepHOro gasneHus.
OnbIT Toppuuennu

11 bapomeTp-aHepoung,. ATmochepHoe
OaBNeHMe Ha Pa3/INYHbIX BbICOTAX

42 MaHomeTpbl. MopLHEBON *KNAKOCTHbLIN
Hacoc

43 fmapaBanyeckuin npecc

44 JencTBme *UAKOCTU 1 rasa Ha
NOrpy*KeHHOE B HUX TeNOo

45 3aKoH Apxmmepga

46 NabopaTtopHas paboTa 8 «OnpeaenexHune
BbITa/IKMBAIOLLEN CUNbI, AEACTBYIOLLEMN
Ha NOrpy*KEHHOE B }KUAKOCTb TENO»

47 MnasaHue Ten

48 PeweHune 3aga4 no Temam
«ApxumegoBa cuna», «Ycnosma
NAaBaHUA TEN»

49 NabopaTtopHas paboTta 9 «BbiAcHeHUe
YC/IOBUIA NNaBaHMA TeNA B *KULKOCTUY

50 MNnasaHue cynos. Bo3ayxonnasaHue

51 PeweHune 3aga4 no Temam
«Apxnmegosa cuna», «lnasaHune Ten»,
«lMnasaHue cyaos. BosgyxonnasaHue»

52 KoHTposbHana paboTa N2 3 no teme
«[JaBneHune TBEPAbIX TeN, ULKOCTEN U
rasos»

Pabota u mowHoCTb. dHeprua (13 u.)

53 MexaHun4yeckan paboTa. EanHuMLbI
paboTbl

54 MowHocTb. EAMHMLBI MOLWHOCTH

55 MpocTbie mexaHmn3mbl. Polvar.
PaBHOBecHe cunn Ha pblyare

56 MomeHT cunbl

57 Pblyaru B TexHMKe, 6bITY U Npupose.

JNlabopaTopHas pabota 10 «BbiacHeHne
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yC/10BUA paBHOBECUA pbldara»

58 Bnoku. «3onoToe NpaBMnO» MEeXaHUKK 1

59 PeweHue 3aga4 no Teme «Ycnosue 1
paBHOBeCMKA pblyara»

60 LeHTp TAaxecTn Ten Ycnosue 1
paBHOBecuA Ten

61 KoaddunumneHT nonesHoro gencramsa 1
MEXaHM3MOB.

62 NabopaTtopHas paboTa 11 1

«Onpegenexue KMNA npn nogveme Tena
Mo HaK/JIOHHOW MJIOCKOCTU»

63 SHepruA. MNoTeHUMaNbHAA 1 1
KMHeTU4YecKan aHeprma

64 MNpeBpaweHne ogHoOro BMaa 1
MeXaHMYECKOWN 3Heprun B Apyrom

65 KoHTponbHana paboTa N2 4 no teme 1

«PaboTa M MOLLHOCTb. IHeprua»
NosTopeHue (5 u.)

66 ®dunsnKa u ee ponb B NO3HAHUMU 1
OKpy:Katowero mupa. MepBoHavanbHble
CBeZleHMA O CTPOEHUN BeLLecTBa.
Bsanmogenictaume Ten

67 JasneHune TBepAbIX TEN, XKUAKOCTEN U 1
rasos.
68 PaboTa M MOLLHOCTb. dHEprus. 1
69 PeweHue 3agau 1
70 NTorosoe ob6obuieHne 1 NOBTOpPeHME 1
8 Kiacc

|. Ilnanupyembie pe3yJabTaThl 0CBOEHHUS YUeOHOTI0 NpeaMeTa 1o TeMam

1. Ilnanupyemble pe3yibTaThl OCBOSHHS Y4E€OHOro TpeaMeTa II0 TeMe
«TensioBble siBJIeHU» (23 yaca)
[IpenmeTHBIC PE3yIBTATHI

Ydenuk 8 kiacca HayduTCs:

Paznuuath TennoBbIe SBICHUS, aTPEraTHBIE COCTOSHUS BEUIECTBA;
AHAIIM3UPOBATH 3aBUCUMOCTD TEMIIEPATYPHI TEIA OT CKOPOCTHU JABUKEHUS ETO
MOJIEKYJ, TaOJIMUHbIE JaHHbIE, TPa(UK IJIaBJICHUS U OTBEPIACBAHMUS;

HaOII0/IaTh U UCCIICIOBAThH IIPEBPAIICHUE SHEPTUH Tejla B MEXaHUUECKUX
rporeccax;

IIPUBOJAUTH PUMEPHL: IPEBPALLECHUSA YJHEPTUU [IPU IOABEME TEJIA U TIPU €T0
MAaJCHUN, MEXaHUYECKOM SHEPTUU BO BHYTPEHHIOK; U3MECHEHHS BHYTPEHHEU
SHEPI'HH Teja MyTeM COBEPIICHUS padOTHI U TEIIONEpEeaauH; TEIUIoNepe1aun
IIyTEM TEIUIONIPOBOJHOCTHU, KOHBEKIIMU U U3JIYUYECHUs; IPUMEHEHUS HA TIPAKTUKE
3HAHWUM O Pa3JINYHOMU TEIUIOEMKOCTH

BEUIECTB; IKOJOTUYECKU YUCTOTO TOTJIMBA; MOATBEPKIAAIOIINE 3aKOH COXPAHEHUS
MEXAHUYECKON DHEPTUM; arpPEraTHBIX COCTOSHUM BEILECTBA; SIBJICHUW IPUPOIBI,
KOTOpPBI€ OOBSICHSIOTCS KOHASHCAIMEH mapa; UCIOIb30BaHUS YHEPTHH,
BBIICIISAEMOM IPU KOHAECHCALMU BOJASHOIO T1apa; BIUSHUA BIA)KHOCTHU BO31AyXa B
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OBITY U I€ATEIbHOCTH YenoBeka; npumeHeHus /IBC Ha npakThke; IpUMEHEHUs
apoBOil TypOMHBI B TEXHHUKE; MPOIIECCOB TUIABJICHUS U KPUCTATUTU3AIIH
BEIIECTB;

OOBSCHATH: U3MEHEHUE BHYTPEHHEN SHEPIUU TeJla, KOIla HaJl HUM
COBEpLIAIOT padOTy WUJIM TEJO COBEPIIAET padbOTy; TEIJIOBBIE SIBJICHHSI HA OCHOBE
MOJIEKYJISIPHO-KUHETUYECKON TeOpUH; (PU3NUECKUI CMBICIT: yI€IbHON
TEIJIOEMKOCTH BEIIECTBA, YACIBHON TEIVIOTHI CTOPAHMS TOILIMBA, YIEIbHOU
TEIUIOTHI Tapo00pa30BaHUsl; pe3yIbTaThl SKCIEPUMEHTA; POLIECCHI IIABJICHUS U
OTBEP/ICBAHMSI TEJIA HA OCHOBE MOJIEKYJIIPHO-KMHETUYECKHX ITPEICTABICHH;
OCOOEHHOCTH MOJIEKYJISIPHOTO CTPOECHHUS Ia30B, )KUIKOCTEW U TBEPJIBIX TEII;
MOHIDKEHUE TEMIIEPaTypPhl )KUIKOCTH MPU UCTIAPEHUU; TPUHIUI pabOThI U
ycrpoiictso JIBC;

IKOJIOTUYECKUE TPoOeMbl uctonb3oBanus JIBC u myTu ux pelieHus;
YCTPOMCTBO U MPUHIUN paOOTHI MAPOBON TYPOUHBI;

——KJIaccu(pUIMPOBATh: BUJIbI TOIUIMBA MO KOJUYECTBY TEIUIOTHI, BBIACISIEMON
IIPU CTOPAHKMH; TPUOOPHI JJI U3MEPEHHUSI BIAKHOCTH BO3yXa;

NIEPEUUCIIATH CIIOCOOBI U3MEHEHUS BHYTPEHHEN SHEPTUH;

IIPOBOJUTH OIBITHI 110 U3MEHEHUIO BHYTPEHHEN SHEPIUH;

IIPOBOJUTH UCCIIEA0BATEIBCKUI HKCIIEPUMEHT 110 TEIIONPOBOJHOCTH
PAa3JIMYHBIX BEIIECTB; 10 U3YYCHUIO IUIABJIICHUSA, UCIIAPEHUS U KOHCHCALUH,
KUIICHUS BOJIBI;

cpaBHUBATh BUJIbI Terutonepenayy; KIIJ[ pa3nu4HbIX MalllMH 1 MEXaHU3MOB;
YCTaHABJIMBATh 3aBUCUMOCTb MEXy MacCOM Tesa U KOJIMYECTBOM TEILIOTHI,
3aBUCUMOCTB IIPOLECCA IUIABJICHUS OT TEMIIEPATYPBI TENA;

PACCUUTHIBATH KOJIMYECTBO TEIIOTHI, HEOOXOAMMOE ISl HAarpeBaHUs Teja WIH
BBIJICTIIEMOE UM IIPU OXJIAKICHUH, BBIICIIIONIEECS IPU KPUCTAJUIN3ALINH,
HE00XO0AMMOE JUIsl MPEBPALLEHUS B Map KUJIKOCTH JII000M Macchl;
——TIPUMEHSATH 3HAHU K PEIICHUIO 33/a4;

ONPENENATh U CPABHUBATH KOJIMYECTBO TEIIOTHI, OTAAHHOE TOPSYEH BOJON U
MOJIy4YEHHOE XOJIOJIHOM MPH TEMJI000MEHE;

ONPENEIATh YAEIbHYIO TEINIOEMKOCTD BEIIECTBA U CPABHUBATH €€ C
TaOJIMYHBIM 3HAYCHHUEM;

VYyenuk 8 kiacca Moxy4uT BO3MOXHOCTb HAYUUTHCS:

U3MEPATH BIIAJKHOCTD BO3yXa;

——TMPEACTABISATH PE3YJIbTaThl OMBITOB B BUAE TAOIMII;

aHAJIM3UPOBATH IPUYHMHBI IOTPEIIHOCTEN U3MEPEHU;

paboTath B rPyIIIeE;

BBICTYTIATh C JJOKJIaJaMH, TEMOHCTPUPOBAThH TPE3EHTALUN

— CAMOCTOSITEIbHO MPOBOAWTH KOCBEHHBIE HW3MEPEHHS M  MCCIEIOBAHUS
(Gu3NYECKUX BETUYMH C HCIIOJIb30BAHUEM PA3JIMYHBIX CIIOCOOOB H3MEpPEHUS
¢uznyecKkux  BENMYMH, BbIOMpATh CpPEACTBA H3MEPEHUS C  Y4EeTOM
HEOOXOJIMMOW TOYHOCTH HM3MEpPEHHH, OOOCHOBBIBATH BBIOOp cIIOc0o0a
U3MEPEHHUS.
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2. IlnanupyemMble pe3ysbTaThl OCBOCHHS YYCOHOrO IMpeaMeTa 10 TEeMe
«dnekTpuYecKue siBjaeHus» (29 yacon)
[IpeaMeTHBIC PE3yIbTATHI

Vuennk 8 knacca HAay4YUTCA:

——OO0OBACHATH: B3aUMOACHCTBHUE 3aPSKEHHBIX TEJ U CYIIECTBOBAHUE JIBYX POJIOB
AIIEKTPUUECKUX 3apsiioB; onbIT Ao he—Mmmukena; SJIeKTPU3aIHio TE MPU
COMPUKOCHOBEHHUH; 00Pa30BaHUE TIOJIOKUTEIIBHBIX M OTPHUIIATCIIEHBIX HOHOB;
YCTPOHCTBO CYyXOTO TAIbBAHMYECKOTO 3JIEMEHTA; OCOOCHHOCTH YJIEKTPUUECKOTO
TOKa B METaJlyIaX, HA3HAUYCHWE HMCTOYHUKA TOKA B DJIEKTPUUYECKOH IIENH; TEIIOBOE,
XUMHUYECKOE M1 MAarHUTHOE JICUCTBUS TOKA; CYIIECTBOBAHKE IMPOBOHHUKOB,
MOJTYTIPOBOHUKOB U JUAJICKTPUKOB HA OCHOBE 3HAHHUI CTPOCHHS aTOMa,;
3aBUCUMOCTH MHTEHCHUBHOCTH

AIEKTPUUYECKOTO TOKA OT 3apsijia U BpEeMEHH; IPUUMHY BO3HUKHOBCHHS
CONPOTHUBRJICHUS; HATPEBAHUE

MIPOBOJHUKOB C TOKOM C MO3UIIUHA MOJISKYJIIPHOTO CTPOSHHUS BEIIECTBA; CIIOCOOBI
YBEITMYEHUs] 1 YMEHBIIICHNUS eMKOCTH KOHJICHCATOpa; Ha3HauYC€HHE NCTOUHUKOB
AIIEKTPUYECKOTO TOKA M KOHJICHCATOPOB B TEXHUKE;

aHAIM3UPOBATh TAOJUYHBIC JaHHBIC U TPAPUKN; TPUIHHBI KOPOTKOTO
3aMBIKaHUS;

——TPOBOJUTH UCCIIEIOBATEIBLCKHII SKCIIEPUMEHT 110 B3aUMOICHUCTBHUIO
3apsHKEHHBIX TETT;

OoOHapYyKHUBaTh HAJIEKTPHU30BAHHBIC TENIA, AIEKTPUIECCKOE TOJIC;
TI0JIE30BATHLCS AIEKTPOCKOIIOM, aMIIEPMETPOM, BOJIBTMETPOM, PEOCTATOM;
ONpeNIeNIATh U3MEHEHUE CHUJIBI, ICUCTBYIOIIEH Ha 3apsKEHHOE TEJIO MPHU
yAQICHUU U TIPUOIMKEHUH €ro K 3apsHKCHHOMY Teqy; IIEHY JCJICHUS IITKaJIbI
aMIIepMeTpa, BOJBTMETPA;

JTIOKa3bIBaTh CYIIICCTBOBAHUE YACTHUIl, UMCIOIITUX HAMMEHBIIIHMA
DIEKTPUYECKUH 3apsii;

yCTaHABJIMBATh IIepepacIpeieiicHIe 3apsiaa IpH Mepexoe ero ¢
HAJICKTPU30BAHHOTO TEJIa HA HE HARJICKTPU30BAHHOE IMPU COTIPUKOCHOBECHHH,
3aBUCUMOCTH CHJIBI TOKA OT HANPSKEHUS ¥ COTPOTHBIICHHS TPOBOAHNKA, PaOOTHI
AIEKTPUYECKOTO TOKA OT HAIPSDKCHUS, CHITBI TOKA M BPEMEHH, HAMIPSIKEHUS OT
paboThI TOKA U CUJIBI TOKA;

—TPUBOJNUTH MPUMEPHI: MPUMEHCHHUS POBOTHUKOB, TIOTYIPOBOTHIUKOB U
JTUDJICKTPUKOB B TEXHHUKE, PAKTUIECKOTO PUMEHEHHS IOy TPOBOTHUKOBOTO
JM0/a; UCTOYHUKOB 3JIEKTPHUECKOTO TOKA; XUMHUYECKOT'O U TETUIOBOTO JICHCTBUS
AIEKTPUYSCKOTO TOKA U UX UCIIOJIb30BaHUS B TEXHHUKE; IPUMECHEHUS
MOCJICAOBATEILHOTO U MAPAIICIIBHOTO COSTUHEHHUS

IIPOBOHUKOB;

00001IaTh U JeiaTh BEIBOJBI O CIIOCO0AX JISKTPHU3AIMH TEII, 3aBUCUMOCTH
CHJIBI TOKA Ml COTIPOTHBIICHHUS ITPOBOJHUKOB; 3HAUYCHUH CHIIBI TOKA, HAIPSOKCHUS 1
COTIPOTHBJICHUS TIPH TTOCJICIOBATSIFHOM U MAapajuIeIbHOM COCIMHCHUHN
MIPOBOJIHUKOB; O Pa00OTE M MOIIIHOCTH JICKTPUUYECKON JTAMIIOUKH;
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pPacCCUMTHIBATH: CHITy TOKA, HANPSKEHUE, JIIEKTPHUUECKOE CONIPOTUBIICHHUE;
CUJIy TOKA, HAIPSDKEHHE M CONTPOTUBIIEHUE TP NOCIEN0BATEIIBHOM U
napayuieTbHOM COEIMHEHNHU POBOJIHUKOB; PaOOTy U MOIIIHOCTbH 3JIEKTPUUYECKOTO
TOKa; KOJIMYECTBO TEILIOTHI, BBIAEIISIEMOE TPOBOIHUKOM C TOKOM IO 3aKOHY
Jxoyns—IJlenna; 351eKTpOoeMKOCTh KOHJIEHCATOpa; paboTy, KOTOPYIO COBEpIIAET
AIEKTPUUECKOE I0JIe KOHIEHCATOPa, SHEPTHUIO KOHAEHCATOpPa,;

BBIPAXKATh CUJTY TOKA, HAMIPSHKEHUE B PA3IMYHBIX €IMHULIAX; SAUHUILY
MOIIIHOCTH 4Yepe3 eIMHUIIbI HAMIPSHKEHUS M CHUJIBI TOKa; paboTy Toka B BT - u; kBT
Cq

CTPOUTH IrpapK 3aBUCUMOCTH CUJIbI TOKA OT HATIPSIKEHMUS,;
——KJ1accu(pUIUPOBATh UCTOUYHUKHU NEKTPUIECKOTO TOKA; JCHCTBHS
AIIEKTPUYECKOTO TOKA; NIEKTPUUECKHE MPUOOPHI IO MOTPEOIIIeMOit MU
MOIIHOCTH; TAMIIOYKH, IPUMEHSEMbIC Ha TPAKTHKE;

pa3nnyaTh 3aMKHYTYIO U PA30OMKHYTYIO 3JIEKTPUYECKHE LIETH; JaMIIbl IO
NPUHLIUITY IEHCTBUS, HCTIONb3yEeMbIC ISl OCBEILEHUS, MPEIOXPAHUTENN B
COBPEMEHHBIX PHOOpPAX;

MICCIIEIOBATh 3aBUCUMOCTD CONPOTUBIICHUS TIPOBOIHUKA OT €TO JITMHEI,
IUIONIA/I TIOTIEPEYHOr0 CEUEHUsI U MaTepHralla IpOBOJIHUKA,

YEPTUTh CXEMBI AJIEKTPUUECKON LIETIH;

COOMPATh IEKTPUUECKYIO LIETIb;

U3MEPSATh CUITy TOKA Ha pa3IMYHbIX y4acTKax LeNH;

aHAJIM3UPOBATh PE3YJIbTAThl OIBITOB U IPAPUKY;

110JIb30BAThCSl aMIIEPMETPOM, BOJIBTMETPOM; PEOCTATOM JJISl PETYJIUPOBAHUS
CHJIBI TOKA B IIETIH;

U3MEPSATH COMPOTUBJICHUE MTPOBOAHIKA MPU MOMOIIN aMIIepMETpa 1
BOJIbTMETPA; MOIIHOCTh M pabOTy TOKA B JIaMIIe, UCTIOJB3Ys aMIIEpPMETP,
BOJIbTMET), Yachl;

——TIPEACTaBIIATh PE3yIbTAThl U3MEPEHHIA B BUJIE TAOHII;

000011aTh U JeNaTh BHIBOJBI O 3aBUCUMOCTHU CHITBI TOKAa M COTIPOTHBIICHUS
IIPOBO/IHUKOB;

paboTaTth B IPYIIIE;

BBISIBJISITH CBSI3b MEXK]Y 2JIEKTPUUECKUM TOKOM M MAarHUTHBIM MOJIEM;
OOBSICHATH: CBSI3b HAIIPABJICHUS! MATHUTHBIX JIMHUNA MAarHUTHOTO MOJIS TOKA €
HaIpaBJIEHUEM TOKA B IPOBOJHUKE; YCTPONUCTBO 3JIEKTPOMArHUTa; BOSHUKHOBEHHE
MarHuTHbIX Oypb, HAMarHUUMBaHUE KeJle3a; B3aUMOJICHCTBUE MOJIOCOB MarHUTOB;
IPUHLIMI AEUCTBUSI SIEKTPOABUTATENS U 00JIACTH €ro IPUMEHEHMUS;

Ydenuk 8 kacca MoyduT BO3MOKHOCTh HAYIUTHCS

MIPUBOJUTH MPUMEPBI MATHUTHBIX SIBJIEHUW, UCIIOJIb30BaHUS
AIIEKTPOMArHUTOB B TEXHUKE U OBITY;

YCTAHABJIMBATD CBSI3b MEXKIY CYLIECTBOBAHUEM DJIEKTPUUECKOIO TOKA U
MAarHATHBIM IOJIEM, CXOJICTBO MEXAY KaTYIIKON C TOKOM U MarHUTHOW CTPEIKOM;
000011aTh U JeNaTh BBIBOJBI O PACIIOI0KEHUU MAarHUTHBIX CTPEJIOK BOKPYT
IIPOBOJHMUKA C TOKOM, O B3aUMOJICHCTBUU MarHuTOB;

Ha3bIBaTh CIIOCOOBI YCHIJICHUSI MATHUTHOTO JCUCTBUS KATYIIKH C TOKOM;
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N0JTy4aTh KAPTUHBI MArHUTHOTO TOJIS TOJIOCOBOTO U TyTOOOPa3HOTO

MarHuTOB;

ONMCHIBATH OIBITHI 10 HAMATHUYMBAHUIO BEILIECTB;

[IEPEYUCIIATD ITPEUMYILIECTBA JJIEKTPOIBUTATENIEN IO CPABHEHUIO C

TEILIOBBIMUY,

IIPUMEHATH 3HAHUA K PELICHUIO 3a/1a4;

COOMPATh AIEKTPUUECKUH IBUTATENb TOCTOSHHOTO TOKa (Ha MOJEIN);

OIIPENEIATh OCHOBHBIE IETAIIN DJIEKTPUUECKOTO JBUTATENS IOCTOSHHOIO

TOKA,

BBICTYIIATh C JIOKJIA0M WM CIIYIIATh JOKJIA/bl, [IOJATOTOBJICHHBIE C

VCIIOJIb30BaHUEM NIPE3EHTALINN

— OCO3HaBaTh IEHHOCTh HAYYHBIX MCCIEAOBAaHUHN, pOJib (PU3UKK B paCIIUPEHUH
NPEACTABICHUN 00 OKpYXalolleM MUpE U €€ BKJIAJ B YIyYIICHHE KayecTBa
KU3HU;
UCIOJIb30BaTh IPHUEMBbI TOCTPOEHUs (U3MUECKUX MOJENel, IoucKa W
(OpMYyJIMPOBKM  JI0KA3aTENbCTB  BBIABHUHYTBIX THUIIOTE3 U TEOPETHUECKHUX
BBIBOJIOB HA OCHOBE SMIIUPUUYECKH YCTaHOBJICHHBIX (DaKTOB;

— CpaBHHMBATh TOYHOCTb HM3MEpEHUs (PU3MUYECKUX BEIMYMH [0 BEIMYHMHE HX
OTHOCHUTEJNBHON MOTPENTHOCTH IIPU IPOBEACHUN MPSMBIX U3MEPEHUM;

— C03/1aBaTh NPOEKTHI Ha BEIOPAHHYIO TEMY U MPE3EHTOBATH €€.

3. Ilnanupyemble pe3yabTaThl OCBOCHHS YYEOHOTO MpeaMeTa MO TeMe
«JIeKTPOMArHUTHBIE siBJIeHUs» (6 yaca)

HPGIIMCTHBIC PE3YJIbTAThL
Vuennk 8 knacca Hay4YHUTCAd:

—BBISIBIATH CBSI3b MEXK/Y DIEKTPUUECKUM TOKOM W MATHUTHBIM I10JIEM;
OOBSCHSTB: CBSI3b HAIIPABJICHUSI MATHUTHBIX JIMHUM MarHUTHOTO TOJISI TOKA C
HAMpaBJICHUEM TOKA B MPOBOJHUKE; YCTPOMCTBO JIEKTPOMArHUTA,;
BO3HUKHOBEHHE MAarHUTHBIX OYpb, HAMAarHUUYMBAHUE JKeJie3a; B3auMOJCHCTBHE
MOJIFOCOB MAarHUTOB; IPUHIIUIT IEUCTBUS AIEKTPOABUTATENSI U 00JIACTH €0
MIPUMEHCHUS;

TIPUBOJIUTH MPUMEPbI MATHUTHBIX SBJICHUN, UCITOJIb30BaAHUS
AIICKTPOMArHuTOB B TEXHUKE U OBITY;

YCTaHABJIMBATH CBSI3b MEXK/Yy CYIIECTBOBAHUEM BJIEKTPUUECKOTO TOKA U
MarHUTHBIM MOJIEM, CXOJICTBO MEXK/IY KaTYIIKOW C TOKOM U MAarHUTHOM CTPEJIKOM;
000011aTh U Je1aTh BEIBOBI O PACIIOIOKCHUH MAarHUTHBIX CTPEIIOK BOKPYT
MIPOBOJHUKA C TOKOM, O B3aMMOJICICTBUHA MAarHuTOB;

Ha3bIBaTh CIIOCOOBI YCUJICHUS MAarHUTHOTO JCHCTBHS KaTYIIKH C TOKOM;
MOJTy4aTh KapTUHBI MAarHUTHOTO TOJISl TTOJIOCOBOTO M TyrOO0pa3HOro
Mar"HuToB;

OIMCHIBATH OIBITHI IT0 HAMAarHUYHMBAHMIO BEIISCTB;

TIEPEUUCIISITh IPEUMYIIECTBA AIEKTPOABUTATEICH 110 CPABHEHUIO C
TCIVIOBLIMU,

MIPUMEHATH 3HAHUS K PELICHUIO 3a]1a4;
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coOHUpaTh NEKTPUUECKUN IBUTATEINIb IOCTOSSHHOTO TOKA (HA MOJEIHN);
OIPENENSTh OCHOBHBIE IETAIIN JIEKTPHUUECKOTO JIBUTaTeNsl HOCTOSHHOIO
TOKA;

paboTaTh B rpyIe

VYyenuk 8 kacca Moxy4uT BO3MOKHOCTb HAYUUTHCS :

COOMPATh IEKTPUUECKUI IBUTATENb TOCTOSHHOIO TOKa (Ha MOJIENN);
OIIPENENISITh OCHOBHBIE IETAIIN MIEKTPUUECKOTO IBUTaTeNsl IOCTOSHHOIO
TOKA;

paboTaTh B rpymnme

BBICTYIIATh C JOKJIAJ0M WJIM CIIYIIATh JOKJIA/bl, IOATOTOBIEHHBIE C
WCIIOJIb30BAaHUEM NIPE3EHTALINN

— C03/1aBaTh NPOEKTHI Ha BEIOPAHHYIO TEMY U NIPE3EHTOBATH €€.

4. IInanupyembie pe3yIbTaThl OCBOCHHS YU4EOHOTO MpeaMeTa
o TeMe «CBeToBbI€ siBJeHHs» (9 yac)

[IpenMeTHbBIC pE3yIbTATHI
Yyenuk 8 kiacca HAyYUTCS:
Hab6nronath npsaMoauHeHOE paclipoCTpaHEHUE CBETa, OTPAYKEHUE CBETA,
MPEJIOMIICHUE CBETA;
OOBSACHATH 00pa30BaHUE TCHH U MOJTYTEHU; BOCIIPUATHE U300paKEHUS T1a30M
YEJI0BEKA;
MIPOBOJUTH UCCIEA0BATEIBCKUI SKCIIEPUMEHT IO TOJIYYEHUIO TEHU U
MOJIYTEHH; IO U3YYEHUIO 3aBUCUMOCTH yTJIa OTPAKEHUS CBETA OT yIJIa MaJCHUS;
0 TIPEJIOMJICHHUIO CBETA MPHU MEPEXOE JIyya U3 BO3/lyXa B BOAY;
000011aTh U JeiaTh BEIBOJbI O PACIIPOCTPAHEHUHU CBETA, OTPAXKECHUU U
MPEJIOMIICHUH CBETa, 00pa30BaHUM TEHU U MOJTYTEHH;
YCTAHABJIUBATh CBA3b MEXY ABMKeHUEM 3emuu, JIynel u CosiHia u
BO3HUKHOBEHHUEM JIYHHBIX U COJTHEUHBIX 3aTMEHHUI; MEXY ABUKEHUEM 3eMIIHU U
€€ HaKJIOHOM CO CMEHOW BPEMEH Irojia ¢ UCIOJIb30BAaHUEM PUCYHKA YUECOHUKA;
HaxoauTh [lonspHyto 3Be311y B co3Be3nnu bosbiioin Mensenuisr;
ONPENEIATh MOJIOKEHUE IIAHET, UCTIOb3YS MOJABUKHYIO KapTy 3BE€3JHOTO
HeOa; Kakasi U3 JBYX JIMH3 C pa3HbIMU (DOKYCHBIMH PACCTOSTHUSMHU JIa€T OOJIbIIIee
YBEIINYECHHUE;
MPUMEHSTH 3aKOH OTPAKEHMSI CBETA MPU MOCTPOSHUN U300paKSHHS B
MJIOCKOM 3€pKaJe;
CTPOUTH U300pAKEHNE TOUKHU B TUIOCKOM 3€pKajie; H300paxeHus, JaBacMble
JMH30H (paccenBaroleit, coouparorieit) aist ciaydaes: F > d; 2F <d; F <d < 2F;
n3o0paxeHue B poToanmnapare;
paboTaTh ¢ TEKCTOM yueOHHUKa,
MIPUMEHSITh 3HAHUS K PEIICHUIO 33]1a4;
—paboTaTh B rpymnre.
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VYdenuk 8 kiacca moy4uT BO3MOKHOCTh HAYIUTHCS:

pa3INYaTh JIMH3HI 110 BHEITHEMY BHLy, MHUMOE U JICHCTBUTEIIBHOE
U300paKeHMUs,;

U3MEPATh (POKYCHOE PACCTOSIHUE M ONITUYECKYIO CHITY JIMH3bI;
aHATM3UPOBATH MOJTYYCHHBIE TPH IOMOIIH JIMH3bI H300paXKEeHUs, IeNaTh
BBIBOJIBI, TIPE/ICTABIISITh PE3YJIBTAT B BUJIE TAOJIHII,

paboTaTh B TPYIIIE;

BBICTYATh C JTOKJIAIAMH WM CIYIIATh JTOKJIA/IbI, HOATOTOBICHHBIE C
UCTIOJIb30BaHUEM Tpe3eHTauuu: « OUKH, JaTbHO30PKOCTh U OJIM30PYKOCTHY,
«CoBpeMeHHBIE ONITHYECKHE IPUOOPHI: (POoTOAIAPAT, MUKPOCKOII, TEIECKOII,
NPUMEHEHHE B TEXHHUKE, UCTOPHS UX PA3BUTHS;

—IEMOHCTPUPOBATh MPE3CHTAIlUH, BBICTYNAaTh C JOKJIAaJaMH;, y4aCTBOBaTh B
00CYKICHNH JOKJIAI0B U TPE3CHTAIHH.

5. IToBTOpenue (3uaca)

Ilnanupyemble pe3yibTaThbl 0OCBOeHHA Kypca ®Pu3uku 8 kiacca.

Bbll’lyCKHllK Hayuiumca:

*  TIOHMMaTh M OOBACHATH (usuveckue sBleHus: audPy3us, OonbImas
C)KMMAaeMOCTh Ta30B, Majasi CKXHUMAaeMOCTh JKHJIKOCTEH | TBEpABIX T,
KOHBEKITWSA, W3JIyYCHHE, TEIUIONPOBOIHOCTh, M3MCHCHHE BHYTPEHHEH HSHEPTUU
Tela B pe3yjbTare TEIUIoNepeaaur WM padOThl BHEIIHUX CHUJ, HCIAPECHUE
(KoHJeHcalus) U TUIaBieHue (OTBEpAEBaHUE) BEIECTBA, OXJIAXKACHUE KUIKOCTH
MIPU UCTIAPCHUH, KUTICHHUE, BBITTAICHUE POCHI;

*  OBIAZEeT  OKCICPUMCHTAIBHBIMH  METOJAAMH  HCCJICNOBAaHHUS  IIPH
OTPENICIICHUN PAa3MEPOB MAJIbIX TE€J, 3aBUCUMOCTH OTHOCHUTEJIHLHOUN BIIAXKHOCTU
BO3/lyXa OT JABJIEHUS BOJISHOTO Tapa, COJEPIKAIIEerocsi B BO3AyXE MpHU JAHHOU
TEeMIIepaType; JaBJIEHUs HACBIIIEHHOTO BOASHOTO Tapa; OMpEIeICHHs yIeTbHOMI
TETMJI0EMKOCTH BEIIECTBA;

*  TIOHMMAaTh TPUYMHBI  OPOYHOBCKOTO  JIBIDKCHMS, CMAauMBaHUS |
HECMayMBaHUSA TeJ; pa3IMyus B MOJIEKYJISIPHOM CTPOEHUU TBEPIBIX TeT,
’KHJIKOCTEH M ra30B;

*  TIOHMMAaTh TPHUHIMIOB JEUCTBHS KOHACHCAIIMOHHOTO ¥  BOJIOCHOTO
TUTPOMETPOB, TICHXPOMETpA, JBUTATENs] BHYTPEHHETO CrOpaHUs, IapOBOM
TypOUHBI U CTIOCOOOB 0OecTiedeHUs: 0€30MacCHOCTH MIPU UX UCIOJIb30BAHUM;

*  yMETh U3MEPATh. TEMIIEpaTypy, KOJIHYECTBO TEIUIOTHI, YACIBbHYIO
TEIJIOEMKOCTh BEIIECTBA, YACIbHYIO TEIUJIOTY IUIABJICHUS BEIIECTBA, BIAKHOCTH
BO3/yXa;

*  TIOHMMAaThb CMBIC] 3aKOHA COXpPaHCHUS W TIPEBpAIICHUS DJHEPTUU B
MEXaHUYECKUX M TEIUIOBBIX MPOIlecCCaX U YMEHHE MPUMEHSTh €r0 Ha MPAKTHKE;

*  OBJajeeh CIOCOOAMHU BBITIOJHEHUS PACUETOB JJISi HAXOXKIICHUS: yIEITbHOMN
TEMJI0OEMKOCTH, KOJTUYECTBA TEIJIOTHI, HEOOXOAMMOTO I HAarpEeBaHUsI TeJa UIu
BBIICNIIEMOTO WM TIPU OXJIQXKJECHUHU, YAEIbHON TEIUIOTHI CTOpaHWs TOIUIMBA,
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YAEIBbHOW TEIUIOThl IUIABJICHUS, BJIAXHOCTH BO3/yXa, VYAECIBHOW TEMJIOTHI
nmapooOpazoBanusi u KoHzaeHcaruu, KIIJ[ TtemmoBoro pgBuratens; ymeHue
nosb30BaThess CU 1 mepeBOANTh €IUHUIIEI U3MEpPEeHUsT (PM3UYECKUX BEIIMYUH B
KpaTHBIE U JTOJIbHBIC €IMHULIBL;

. yMETh HCIIOJIb30BaTh MOJYYCHHBIC 3HAHUSI B TMOBCEIHEBHOM KU3HHU (OBIT,
IKOJIOTHS, OXpaHa OKPY KarolIel Cpeibl).

. OOBSICHSTH: B3aUMOJICUCTBHE 3apsHKCHHBIX TEJI W CYIIECTBOBAHHE JBYX
POJIOB BJIEKTPUYECKUX 3apsioB; onblT Nodhpe—Muuinkena; 3JeKTpU3aiuio Tej
IIPU COITPUKOCHOBEHUH; 00pPa30BaHME MOJIOKUTEIbHBIX U OTPUIIATEILHBIX HOHOB,;
YCTPOMCTBO CYXOTO TaJIbBAHUYECKOTO AJIEMEHTa; OCOOCHHOCTH JJICKTPHUYECKOTO
TOKa B METAJUIAX, HA3HAYEHWE MCTOYHHKA TOKAa B JJIEKTPUYECKON ILECIH;
TEIUIOBOE, XHWMHUYECKOE W MATrHUTHOE JIEMCTBUSL TOKA; CYLIECTBOBAHUE
MPOBOJIHUKOB, MOJYNIPOBOJHUKOB U JIMJIEKTPUKOB HA OCHOBE 3HAHUW CTPOCHUSA
aTOMa; 3aBUCHMOCTb MHTEHCUBHOCTH OJJIEKTPUYECKOTO TOKAa OT 3apsaa W
BPEMEHH; TPUUNHY BOZHUKHOBEHUS CONPOTUBJICHHUS; HATPEBAHUE ITPOBOJHUKOB C
TOKOM C TIO3UITUU MOJICKYJISIPHOTO CTPOCHHUS BEIIECTBA; CTIOCOOBI YBEIMYCHHS H
YMEHBIICHUSI €eMKOCTH KOHJICHCATOPa; HA3HAYCHUE NCTOYHUKOB JIEKTPUUECKOTO
TOKa U KOHJICHCATOPOB B TEXHUKE;

. pAaCCUUTHIBATB: CHJIy TOKA, HAMNPSIKEHUE, DJIEKTPUUYECKOE CONPOTHBIICHUE;
CWIy TOKa, HANpsKECHUE U COINPOTHUBICHUE TIPU IMOCJIECAOBATCIIBHOM U
napauieIbHOM COSAMHEHUH TTPOBOJIHUKOB; PAOOTY U MOIITHOCTH JJICKTPUUECKOTO
TOKa; KOJWYECTBO TEIUIOTHI, BBIJACISIEMOE IMPOBOJHUKOM C TOKOM IO 3aKOHY
Jlxoyns—IJIeHa; aIeKTpOeMKOCTh KOHEHCAaTOpa; paboTy, KOTOPYIO COBEpIIaeT
3JIEKTPUYECKOE MOJIE KOHJIEHCATOPa, SHEPTUIO KOHAEHCATOPA;

. OOBSICHATH: CBSA3b HAMPABJICHUSI MATHUTHBIX JTUHUNA MArHUTHOTO TIOJISI TOKA C
HAaNpaBJICHUEM TOKA B  NPOBOJHUKE;,  YCTPOMCTBO  DJIEKTPOMArHUTA;
BO3HUKHOBEHHWE MAarHUTHBIX Oypb, HaMarHWYMBAHHUE >KEJi€3a; B3aMMOJICHCTBUE
MOJIOCOB MArHUTOB; TMPUHIMI JEUCTBUSA JJICKTPOABHUraresis W o0JIaCcTH €ro
MIPUMEHCHMUS;

. HaOII0JIaTh TIPSAMOJUHEHHOE PacIpOCTpaHCHUE CBETa, OTPAKCHHUE CBETA,
IPEJIOMIICHHE CBETa; OOBSCHATH 00pa30BaHHWE TCHH WM TOJYTEHU, BOCIPHATHE
M300pakKeHUs TJ1a30M YEJIOBEKa; IIPOBOJUTH HMCCIICIOBATEIIBCKUM IKCIICPUMEHT
10 MOJYYEHUIO TEHW M TOJYTCHU; 10 U3YUYEHUIO 3aBUCUMOCTH YyTJIa OTPAKEHHUS
CBETA OT yIJIa MaJCHUS; 10 MPEJIOMIICHHUIO CBETA MPU NMEPEXOJIC Jydya U3 BO3ayXa
B BO/Y; 0000IIaTh U JeNaTh BBIBOJBI O PACHPOCTPAHCHUHU CBETA, OTPAKCHHUH U
IIPEJIOMIICHHH CBETa, 00pa30BaHUK TCHU U TIOJIYTECHH,

. YCTAHABIIUBATh CBSI3b MEXKIY ABMKeHHEeM 3emun, JIynsl u ConHua u
BO3HWKHOBEHWEM JIYHHBIX U COJTHEYHBIX 3aTMEHUM; MEXY NBUKECHUEM 3E€MIIH U
€€ HAaKJIOHOM CO CMEHOM BPEMEH T'0Jia C UCIIOIb30BaHUEM PUCYHKA YUCOHUKA,;

. BBICTYIIAaTh C JOKJIAJOM WIM CIylaTh JOKJIAJbl, IOATOTOBJICHHBIE C
WCTIOJIb30BAHUEM NIPE3CHTALIH.

*  TIOHHUMATh POJIb IKCIIEPUMEHTA B MOJYYCHUU HAYyYHOU MHGOPMAIIUH;

Bbll’lyCKHllK nojiydum 603MOXICHOCHb HAyUUmMsvCA:
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* 0CO3HABaTh LIECHHOCTh HAYYHBIX MCCIIEIOBAHUM, pOJib (UMK B PaACIIUPEHUH
NpeCTaBICHUN 00 OKpY)KalollleM MHpPE W €€ BKJIaJ B yJIydIllEHHE KauecTBa
KU3HY;

* WCIIOJIb30BATh MpPHEMBI IOCTPOEHUS (U3MUECKUX MOJENEH, IOUCKa U
(OpMYyJIMPOBKM  JI0KA3aTENbCTB  BBIABUHYTBIX THUIIOTE3 U TEOPETHUECKHUX
BBIBOJIOB HA OCHOBE SMIIMPUUYECKU YCTAaHOBJICHHBIX (DAKTOB;

* CpaBHUBAThb TOYHOCTh M3MEPEHMs (PU3MUECKUX BEIMYMH MO BEIMYMHE HUX
OTHOCUTEJIBHOU ITOTPEIIHOCTH IIPU ITPOBENCHNUH NPSMBIX U3MEPEHUM;

* CaMOCTOSITENIBHO IPOBOJWUTH KOCBEHHBIE HW3MEPEHHMsSIT M HCCIEIOBaHUSA
bu3MYECKUX BEIUYUH C HMCIOJB30BAHUEM PA3IUYHBIX CIIOCOOOB H3MEPECHHS
buznyecKuX BEIMYUH, BEIOUPATh CPEACTBA U3MEPEHHS C YIETOM HEOOXOANMMOM
TOYHOCTH U3MEpPEHUI, 000CHOBBIBATH BHIOOP CIIOCO0A U3MEPEHHUSI, aJIEKBATHOTO
IIOCTaBJICHHOW 3a7a4e, MPOBOJAUTH OLEHKY JOCTOBEPHOCTH IIOJYyYECHHBIX
PE3yJIbTaTOB;

e BOCHpUHUMATh HUHGPOPMALNIO (UBHYECKOTO COACPKAHUSA B  HAYUHO-
NOMYJISIPHOM JUTEPATYpE U CPEACTBAX MaccoBOW MH(MOpMAIMHU, KPUTHUYECKH
OLIEHUBATh MOJIYYEHHYIO MH(POPMAIUIO, aHATU3UPYS €€ COJIEpKaHUE U IaHHbIE
00 UCTOYHHMKE UHPOPMAIIHH;

* cO37]aBaTh COOCTBEHHbIC NMHUCHMEHHBIE U YCTHBIE COOOIICHUS O (PUBNYECKUX
SBJICHUSIX HAa OCHOBE HECKOJBbKHUX HCTOYHMKOB MH(OPMALIMU, COMPOBOXKIATH
BBICTYIUICHHE  TpE3€HTalued,  y4uThiBas  OCOOEHHOCTH  ayJUTOPHH
CBEPCTHUKOB.

I1.Coneprxanue yueOHOrO npeaMera
8 kimacc

Paznen 1. TermnoBble siBjienus (23 4)

TernoBoe nBmwxeHue. OCOOCHHOCTU ABMKEHHS MoJIeKyJd. CBs3b TeMIIEpaTypbl
TeJIa U CKOPOCTHU

JBWKEHHSI €ro MOJEKYJ. JIBH>KEeHHE MOJIEKYyJl B Tra3ax, JKMAKOCTSIX U TBEPIBIX
tenax. [IpeBpailieHne sHeprum Teaa B MEXAHUMYECKUX Mpoueccax. BHyTpeHHss
SHEpPrusl TeJia. YBEJIUYEHUE BHYTPEHHEW OHHEPIrMHM Tejla MYyTEM COBEPIICHUA
paboThl HAJ HUM WM €€ YMEHBIICHHE TP COBEPIICHUU pPadOThI TEJIOM.
N3meneHue BHYTPEHHEU DHEPIUU Tena IIyTEM TEIIONEePENaYH.
TemnonpoBoAHOCTh. Paznuume  TEmIOmpOBOAHOCTEM  Pa3IMYHBIX  BEIIECTB.
KongBekiust B kuakocTsx M razax. O0bsicHeHHe KOHBeKuuH. [lepemada sHepruu
nznydenneM. (OCOOCHHOCTH BHUIOB Teruionepenadyu. KoandyecTBO TEIUIOTHI.
EnvHunel KomvuecTBa TEIUIOTHL. Y I€NbHAA TEIJIOEMKOCTh BemiecTBa. dopmyna
JUISL pacdyeTa KOJWYECTBA TEIJIOThI, HEOOXOIUMOTO JJIi HAarpeBaHWs Tela WU
BBIJICIISIEMOTO UM IPU OXJAXKIACHUU. Y CTPOMCTBO U IPUMEHEHHUE KAIIOPUMETPA.
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TonnMBO KaK UCTOYHMK SHEPTUM. Y AEIbHAS TEIUIOTA Cropanus Tomausa. @opmyna
JUISl pacueTa KOJIMYEeCTBA TEIUIOTHI, BBIJIEISEMOr0 MPU CrOPaHUHU TOIUIMBA. 3aKOH
COXPAaHEHMSI MEXaHUYECKOU YHEPTUH.

[IpeBpamieHrne MEXaHWYECKOM DSHEPIUM BO BHYTPEeHHIOK. lIpeBpamnieHue
BHYTPEHHEW OHHEpPruM B MeXaHHuecKkyro. COXpaHEHUE DSHEPruh B TEIUIOBBIX
MPOIIECCaX. 3aKOH COXPAHEHUS U IPEBPALEHUS SHEPTUU B IIPUPOJIE.

ArperatHple cocTOosiHUS BenlecTBa. Kpucrammmueckue tena. IlimaBnenue wu
oTBepJeBaHue. Temmneparypa raBieHus. ['paduk MaBjIeHUS U OTBEPJICBAHMUS
KPUCTAJUIMUECKUX TeNl. YelbHas Teriora IuiaBieHus. OO0bsiCHEHHE MPOIECCOB
IJIABJICHUSI U OTBEPACBAHMS HA OCHOBE 3HAHUU O MOJIEKYJSIPHOM CTPOEHUU
BelecTBa. Popmya Ui pacdyera KOJIM4ecTBa

TEIUIOThI, HEOOXOAMMOTO JUIsl TUIABJICHUS Tela WM BBIJCNSAIONIETOCS MPU €ro
Kpuctaumzauuu. IlapooOpazoBanue u wucnapenne. CKOpPOCTb HCIApPEHUS.
Hacpiiennsldi 1 HeHacwllleHHbIM mnap. Kowaencanuss mnapa. OcoOeHHOCTH
IIPOLIECCOB MCIIAPEHUsI W KOHJAeHcauuu. llorioneHne sHepruu npu HCHapeHUuu
JKUJIKOCTM W BBIJEICHUE €€ NpHU KOHAeHcanuu mnapa. Ilponecc xuneHus.
[IocTOsSIHCTBO TeEMIIEpaTypbl NPU KUIIEHHWM B OTKPBITOM cocyne. duznueckuit
CMBICII YJENbHOW TEIUIOTHI MapooOpa3oBaHUs M KOHACHCAIMU. BlaXXHOCTH
Bo3ayxa. Touka pocbl. CiocoObl onpeaeneHus BIaXHOCTH Bo3ayxa. [ urpomerpsr:
KOHJICHCAIIMOHHBIN U BOJIOCHOM. [IcuxpomeTp.

PaGoTa raza u napa npu pacumuperuu. TemnoBeie aBuratenu. [I[puMeHenue 3akoHa
COXPAaHEHHUs] Y NPEBPALUCHUS SHEPIUM B TEIUIOBBIX JIBUIaTElsAX. Y CTPOWCTBO U
OPUHIMN JAeUCTBUSL ABuratens BHyTpeHHero cropanus ([IBC). Dxonormueckue
npoOiemsl npu ucnoib3oBanuu [IBC. YcTpolicTBO 1 IpUHIMN ASHCTBUS NapOBOM
TypOunsl. KII/] TerioBoro asuratesns.

Konmponvnvie pabomur 1o Teme «TemoBbie IBIEHUS»; IO TeME «ATrperaTHble
COCTOSIHUS BEIIECTBAY.

JlabopamopHwvie pabomul

1. Omnpenenenne KOIMYECTBA TEIJIOTHI IPU CMENIMBAHWM BOJABI Pa3HOMN
TEMIIEPaTypHI.

2. OnpenenieHue yAeabHON TEMIOEMKOCTH TBEPIOTO Tea.

3. OnpeneneHre OTHOCUTENIbHOM BJIaXKHOCTH BO3AyXa.

Temwvl npoekmos

«TemmoemkocTs BemiecTB, Wi Kak cBapuTh A0 B OyMa)KHOW KacTproJiey,
«Hecropaemasi Oymakka, wunu HarpeBanwe B OrHe MEIHOW MPOBOJIOKH,
oOMoTaHHOM OymakHOH ToJiockoi», «TeroBele aBurarenu, wim MccienoBanue
MPUHIIUIIA IEHUCTBUS TEIJIO BOW MAIIMHBI HA PUMEPE OMNbITA C AHUIIMHOM U BOJAOU
B cTakaHe», «Buael Temonepenadyd B ObITY M TEXHUKE (aBUALMHM, KOCMOCE,
meauuuHe)y», «lloueMy oHO Bce anekTpusyercd, win MccienoBaHue sBIECHUMN
AIEKTPU3ALUHN TEI»

Paznen 2. Jdaexkrpuueckue siBjeHus (29 4)

OnekTtpuzauusi Tel. J[Ba poja dIEKTpUYECKUX 3apsanoB. B3aumoneiicTBue
OJHOMMEHHO W PAa3HOMMEHHO 3apsDKEHHBIX TEl.  YCTPOMCTBO 3JIEKTPOCKOIA.
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[Tonsitust 00 snexTpuyeckom moie. [lone xak ocoOblil Bug Marepun. [lennumocTts
AIEKTPUYECKOro 3apsiia. DNEKTPOH — YacTHULA ¢ HAaUMEHBIIUM 3JEKTPUYECKUM
3apsaaoM. EnuHunna snextpuueckoro 3apsaa. Crpoenuwe aroma. CtpoeHue sjapa
aroma. Hewrtponsl. IIporonsl. Mogenu atomoB Boaopoaa, renus, Jutust. VoHbI.
OObsicHEHHE Ha OCHOBE 3HAaHMM O CTPOEHUMM aTOMa DJIEKTPHU3ALUM Tell IpH
COIIPUKOCHOBEHMH, IE€PENAUYE YaCTH DIEKTPUYECKOIO 3apsifa OT OJHOIO Tejla K
ApyromMy. 3aKOH COXPAaHEHMs OJJIEKTPUYECKOro 3apsana. /[leneHue BemecTs Mo
CHOCOOHOCTH MPOBOJUTH 3JIEKTPUUECKUM TOK HA IPOBOAHUKH, MTOTYIPOBOAHUKH U
JTURJIEKTPUKU. XapaKTepHass OCOOCHHOCTh IOJIYHNPOBOAHHUKOB. DJIEKTPUUECKUN
TOK.  YCIOBHS  CYLIECTBOBAHMS  DJIEKTPUYECKOro  Toka.  Mcrounuku
AIEKTPUYECKOr0 TOKAa. DJEKTpUYECKas LENb U €€ COCTABHBIE YacTH. Y CIIOBHBIE
0o0O3HAUEHHUsA, NIPHUMEHAEMbIE Ha CcXemax JJekTpuyeckux uemneid. I[lpupona
AIEKTPUUECKOr0 TOKa B MeTauiax. CKOpOCTh pacHpOCTPAHEHHS SJIEKTPUUECKOTO
TOKa B NPOBOJHHKE. J[eWCTBUA 3IEKTpUUECKOro Toka. lIpeBpamienue sHepruu
AIEKTPUYECKOr0 TOKAa B APYrue BUABI dHEpruv. HampaBieHne 3IeKTpUYECcKOTO
Toka. Cuna Toka. VHTEHCHUBHOCTH 3ieKTpuueckoro Ttoka. dopmyna ans
ONpENENICHUs] CWIbl TOKa. EnuHunel cuibl TokKa. HaszHauenuwe ammepmerpa.
Bxnrouenune ammepmerpa B Lemnb. OnpeneneHue LEHBI  JCJIECHHS €ro IIKabl.
DNEKTpUYECKOE HANPSIKEHUE, €ANHUIA HaNpspKeHnsa. PopMyiia U1l ONpEACIICHUS
HalpsbkeHus. M3MepeHue HanpspKeHUs BOJBTMETPOM. BKilroueHue BOIbTMETpa B
uenb. OnpeaeseHne HEHbl ACJIEHNs €0 IIKaIbl. DJIEKTPUYECKOE CONPOTUBIICHUE.
3aBUCUMOCTb CHJIBI TOKa OT HAIPSDKEHUs NPU TOCTOSHHOM COIPOTHBIICHHUH.
[Ipupona  3IEKTPUYECKOTO CONPOTUBIEHUSA. 3aBUCUMOCTh CHJIBI TOKa OT
CONPOTHUBJIEHUA TPU NMOCTOSHHOM HaIpsDKeHHHM. 3akoH Oma Juis ydacTKa LEMNu.
CooTHOIIEHNE MEXKy CONPOTHBICHUEM IPOBOJHUKA, €r0 JJIMHOM W ILIOMIAJbIO
IIONIEPEYHOT0  CEUYCHHMs. Y JENbHOE CONPOTHUBJIECHUE MPOBOAHUKA. [IpuHImI
JEWCTBUS U Ha3HayeHue peocrara. [lonkmouenne peocrara

B uenb. [locimemoBarenbHOE COEOUHEHHE TNPOBOAHUKOB. COIMpPOTUBIEHUE
MOCJIEA0BATENBHO COCIMHEHHBIX MTPOBOAHUKOB. Cuila TOKa U HANPsHKEHUE B LEMU
IIPU TOCJIENOBATENIBHOM coeauHeHuu. [lapannenbHoe coelMHEHUE MPOBOIHUKOB.
ConpoTuBIIeHHE ABYX NapaJJIEJIbHO COEIMHEHHBIX MPOBOJHUKOB. Cuila TOKa H
HanpspKEHUE B LENW MpHU NapajulebHOM COeIUHEHHH. PaboTa 3leKTpuyecKoro
Toka. PopmMmyna st pacdera paboThl Toka. EnuHuibl paboThl Toka. MOUTHOCTH
aneKkTpuyeckoro toka. dopmyna Ui pacyera MOIMHOCTH TOkKa. Popmyrna s
BBIUKCIICHUS] paOOThI JIEKTPUUYECKOTO TOKA Yepe3 MOIIHOCTh U Bpems. EquHuib
paboThl TOKA, UCIIOJIb3yEMble Ha MpakTUKe. PacueT cTOMMOCTH M3pacX0l0BaHHON
anekTpodHepruu. Popmysia g pacdyeTa KOJIMYECTBA TEIUIOTHI, BBIAEISEMOIO
IIPOBOJAHUKOM IIPY MPOTEKAHUM IO HEMY DJIEKTPUYECKOTO TOKA. 3aKOH J[KOyIs—
Jlenua. Konaencarop. DneKTpoeMKoCTh KOHIeHcaTopa. PaboTa anekTpuyeckoro
IoJIsl KOHJIeHcaTopa. EquHNIa 3JIeKTPOEMKOCTH KOHAEHcaTopa. Pa3nmuuHble BHUIBI
JIaMII, UCIIOJIb3YEMBIE B OCBELICHUHU. Y CTPOMCTBO JIAMIIbl HaKaJMBaHUs. 1eIioBoe
JNENUCTBUE TOKa. OJEKTpUYECKHWe HarpeBareiabHble MOpuOopbl.  [IpuunHb
IIEpErpy3KHy B LIENU U KOPOTKOIo 3aMbIkanus. [Ipegoxpanurenn.

Koumponvnvie pabomsr 1o TeMaMm «OnekTpuueckuii Tok. Hampspkenuey,
«Conpotusnenue. CoeTMHEHUE POBOAHUKOBY;
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mo TemaM «PaboTa W MOIIHOCTH AJIEKTPHUECKOTO TOKay, «3akoH JIkoyma—
Jlennay, «Konnmencarop».

Jlabopamopnwvie pabomoi

4. COopKa dIEKTPUICCKOM TN ¥ HU3MEPEHUE CHITBI

TOKa B €€ Pa3IUYHbIX YYaCTKAaX.

5. U3mepenne HanpspKeHUs Ha pa3IuvHbIX yyacT-

KaX AJIEKTPUYECKOM 1IETIH.

6. 3mepeHne cuiibl TOKa U €ro peryjJupoBaHue

peoCTaToM.

7. U3mepenue conpoTUBIICHUS IPOBOJIHUKA TIPH

MIOMOIIM aMIIepMeTpa U BOJIBTMETPA.

8. 3MepeHne MOIIIHOCTH U pabOThl TOKA B 3JIEKTPUUYECKON

JamIie.

Temwvt npoekmos

«ITouemy oHO Bce anekTpusyercsa, uinu VccienoBaHue SBICHUN 3JIEKTpU3AlUU
Tem», «IIEKTPUUECKOE IMoje KoHAeHcaTopa, win KoHaeHcaTop W IIapuK OT
HACTOJBHOIO TEHHHCA B MPOCTPAHCTBE MEXKAY IUIACTUHAMU  KOHJACHCATOPay,
«M3roToBieHue KOHIEHCATOPa», « INEKTPUUECKUN BeTepy», «CBETAIIMECS CIIOBAY,
«l"anpBannyeckuii aemeHT», «Ctpoenue aroma, win OnbsIT Pesepdopaa»

Paznen 3. DaekTpoMarHuTHbIE siBjieHus (6 1)

MarnutHoe T0JIe. YCTaHOBJICHHUE CBSI3M MEXIY DJJICKTPUYECKUM TOKOM U
MarHUTHBIM noJieM. OnbIT Dpcrena. MarHuTHOE TOJI€ MPSIMOTO TOKAa. MarHuTHbBIE
JUHUM MATHUTHOTO Toyisl. MarHuTHoe mojie KaTymkud ¢ TokoM. CrocoOsl
W3MEHEHHUSI MArHUTHOTO JEUCTBHUS KATYIIKH C TOKOM. OJEKTPOMArHUTbl M HX
npuMmeHeHue. Vcneitanue OercTBUS dneKTpoMmarHuta. [lOCTOSIHHBIE MAarHWTHI.
B3aumoneiictBue MmaruuToB. O0bsCHEHUE TPUYUH OPUEHTALIMH HKEJIE3HBIX OMUIIOK
B MarHMTHOM moJje. MaruutHoe nosie 3emid. JleiicTBHME MarHMTHOIO IOJIsS Ha
IIPOBOJAHUK C TOKOM. YCTPOMCTBO M NPHUHUHWII JACUCTBUS  DIEKTPOABUTATEIS
MMOCTOSIHHOTO TOKa.

Konmponvnaa paboma 1o teme « DIEKTPOMArHUTHBIE SBICHUSD.

JlabopamopHwvie pabomul

9. COopKa 2JIEKTpOMarHuTa 1 UCIBITAHUE €T0 JACHCTBHS.

Temwvt npoekmos

«ITocTossHHBIC MarHuTHl, WK BommeOHas Oankay, «JlelicTBHE MarHUTHOIO ITOJIS
3eMJIu Ha TIPOBOJHHUK C TOKOM (OIIBIT C MOJOCKAMHU METAJTMICCKOM (POJTbIH )»

Pasnen 4. CBeroBble siBjieHus (9 4)

Hcrounuku cBera. ECTECTBEHHBIE M UCKYCCTBEHHBIE HICTOYHUKH CBETA. TOYEUHBIN
WCTOYHUK CBETa U CBETOBOM Jy4d. [IpsMosiMHEWHOE pacnpoCTpaHEHHUE CBETA.
3akoH TPSAMOJMHEHHOro pacrpocTpaHeHus cBeta. (OOpa3oBaHHE€ TEHH U
nonyteHu. CoHEYHOE U JIYHHOE 3aTMeHus. SIBneHusi, HabJirogaeMble TIpu NaJeHUN
Jy4a CBETa Ha TpaHuIly paszjaena AByX cpel. OTpaxeHue cBeTa. 3aKOH OTPAKEHUS
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ceeta. OOparumocth cBeTOBBIX Jyued. Ilnockoe 3epkano. Iloctpoenue
M300paKEeHUS TIPEAMETa B INIOCKOM 3epKajie. MHUMOe n300pakeHre. 3epKalbHOe
U paccesHHOE OTpaxeHue cBeTa. Onrhyeckas IUIOTHOCTh cCpenbl. SBiueHue
npenomieHuss cBeta. COOTHOLIEHHME MEXAYy YIVIOM MaJeHHs U yIJIoM
npesioMyieHusl. 3aKoH mpenomiieHus cBeta. [lokazarens mpenoMieHus IByX Cpell.
Crpoenne rnaza. DOyHKIMH OTACIbHBIX gacTeil rnaza. DopMmupoBaHUE
M300paKEHUS HAa CeTYaTKe IJ1asa.

Konmponvnasa paboma 10 TemMe «3aKOHBI OTPAKEHUSI U TIPEJIOMIICHHUS CBETa.
Jlabopamophas paboma

11. 3ydyenue cBOMCTB M300paxKeHus B TMH3AX.

Temwvt npoekmos

«Pacnpoctpanenue cBeta, win W3rotoBieHHe KaMepbl-OOCKYpb», «MHUMBII
PEHTT€HOBCKUU CHUMOK, WM LIBITUIEHOK B sIALIE»

Pa3znen 5. [loBTopenue - 3 4.

TennoBbie SBIECHUS. DIEKTPUUECKHE SBICHHS. DICKTPOMATHUTHBIC SIBJICHHUS.
CaetoBble sBiieHUA. O000IIIEHHUE.

I1l. TemaTu4eckoe mIaHUPOBAHUE

Ne Pa3nen KonngectBo
n/m 4acoB
1 | TeruoBeie sIBICHUS 23
2 | DnekTpudecKue sBICHUS 29
3 | DIEeKTpOMAarHUTHBIC SIBJICHUS 6
4 | CBeTOBBIC SIBICHUS 9
5 | IloBTopenue 3
I11. KanengapHo- TeMaTHYECKOE TUIAHUPOBAHUE
Ne i/ | Paznen, Tema ypoka K-Bo | /larta [Tpumeu.
4acoB | 10 dakTHy.
TJIaHy

TennoBble siBaenns (23 4.)

1 TenoBoe IBMXEHUE. 1
Temnepartypa. BHyTpeHHss
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SHEPIHUs.

Crioco0bI U3MEHEHUS
BHYTPCHHEH SHEPIHH.

w

TCHJ’IOHpOBOI{HOCTB

DS

Kongekius. U3nyuenue.

(62}

KonngecTBO TEMIOTHI.
Equanie KoanuecTBa TEIUIOTHI

VY aenpHas TENJI0EMKOCTb.
Pacuer konn4ecTBa TEMIOTHI,
HEO0OXOAMMOTrO JIJIsl HarpEBaHUs
WU BBIICIISIEMOE TIPU
OXJIAKICHUH

JlabopatopHas paborta Ne 1 o
teMe «OnpeneneHue
KOJIMYECTBA TETJIOTHI PU
CMEIIMBAHUU BOJIBI pa3HON
TEeMITePaTypPhI».

JlaboparopHas padota Ne 2 o
teme «OnpeneneHue yaenbHOu
TETUIOEMKOCTH TBEPJIOTO TEJIa

3H€pFI/ISI TOIIJINBA. YIIGJ'IBHaiI
TCIIOTA CTOpaHuA

10

3aKOH COXPAaHEHHUS U
IIPEBPAILECHUS] SHEPTUH B
MEXaHUYECKUX U TEIIOBBIX
nponeccax. Pemenne 3aaad.

11

Kontposnbnas padora Ne 1 mo
TeMme « TenioBbIe SIBICHUSI»

12

ArperaTHble COCTOSIHUS
BEILIECTBA

13

[LtaBiienue u oTBEpAECBaHNE
Kpuctaumueckux ten. ['paduk
IIJIABJICHHS U OTBEPAECBAaHUS
KPHUCTAJUIMYECKUX BEUIECTB.

14

VY enpHasa TEII0Ta IUVIaBICHUS.

15

Ucnapenne. HacbilieHHbIN 1
HEHACBIILCHHBIN Tap.

16

[lornomenne suepruu npu
HCTapeHUM XUIKOCTH U
BBIJICJICHUE €€ TTPU
KOHJIeHcanuu napa. Kunenne

17

Bnaxxnocts Bo3ayxa. CriocoObt
OTIpEICIICHUS BIIAKHOCTH

BO3/yXa.

18

JlaboparopHas pa6ota Ne 3 o
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teMe «OnpeneneHue
OTHOCHUTEIBHOUN BIAKHOCTH
BO3yXa»

19

VY nenpHasa TerioTa
napooOpa3oBaHus U
KOHJIEHCAIIUH

20

PaboTa raza u napa npu
pacUIMPEHUH

21

JIBUraTens BHYTPEHHETO
cropanus. [lapoBas TypOuHa.

22

KIIJI TerutoBoro aBUraress.
Pemenne 3anau.

23

KoutponbHas pabota o teme
«ArperaTtHble COCTOSIHUS
BEIIECTBA»

DJIEeKT

puyecKue sipjenus (294.)

24

DJIeKTpU3aLMs TEN IPH
CONIPUKOCHOBEHUH.
B3aumMopeiicTBre 3apsyKEHHBIX
YaCTHI[. DJIEKTPOCKOII.

25

DIIEKTPUYECKOE TTOJIE.
J1eIMMOCTb 3IEKTPUUECKOTO
3apsiia. JIEKTPOH.

26

Crpoenue aroma. OObsICHEHHE
AIICKTPUYECKUX SIBJICHUN

27

[IpoBOAHMKH, TOIYIIPOBOHUKH
Y HETIPOBOJHUKHU
IEKTPUYECTBA

28

DIIEKTPUYECKUN TOK.
HcTOYHUKY DIEKTPUYECKOTO
TOKa.

29

DJeKTpUYecKas LeNb U e
COCTaBHbIE YACTH.

30

DJIEKTPUYECKUN TOK B
MeTaJulax.

31

JIeficTBUE DIIEKTPUYECKOTO
Toka. Hanpasnenue
AIIEKTPUYECKOr0 TOKA.

32

Cuna Toka. Enuauna cuiiel
Toka. Amnepmetp. M3mepenue
CIJIBI TOKA.

33

JlabopaTtophas pabota Ne 4 o
Teme «COopKa dMEeKTPUIECKOM
NN ¥ U3MEPEHUE CUITBI

TOKa B €€ pa3JIMYHBIX

39




y4acCTKax»

34

DIIEKTPUYECKOE HAIPSIKEHUE.
Enuuunie! nsmepenus.
Boastmerp. M3mepenue
HaIPsHKECHHUSL.

35

JlabopatopHas paborta Ne 5 o
TteMe «/3Mepenune HanpsiKeHUs
Ha Pa3IMYHBIX YIaCTKax
AJIEKTPUYECKOMN LETIN

36

3aBHCUMOCTH CHJIBI TOKA OT
HaIIPAKCHUA

37

DIIEKTPUUECKOE
CONIPOTHUBJICHUE TTPOBOTHUKOB.
Enunuiiel conpoTuBIeHUS.
3akoH OMa [ y4acTKa LEeMHu.

38

Pacuer conpoTuBneHus
IIPOBOJHUKA. Y IEJIBHOE
CONIPOTHBJIEHUE.

39

IIpumeps! Ha pacyeT
CONIPOTHUBJIEHUS ITPOBOJHUKA,
CUJIBI TOKA U HAIIPSIKEHUS.
Pemenne 3anay.

40

Peocrartsl. JlabopatopHas
pabota Ne 6 1o Teme
«3mepenue cuiIbl TOKa U €ro
peryJupoBaHHe

peocTtaToM.». Perenue 3agau

41

ITocnenoBarensHOE
COEIMHEHNE MPOBOHUKOB.
[TapannensHOE coequHEHNE
MIPOBOJHUKOB

42

JlaboparopHas pa6ota Ne 7 o
teme «M3mepenue
CONPOTHUBJIEHUS MPOBOJHUKA
npu

MOMOIIM amIepMeTpa u
BOJITMETPA»

43

Pemenue 3anau

44

KontposnbHas pabota o reme
«DNEKTPUUECKUN TOK U
HarpsbkeHre. ConpoTHBIICHUE.
CoennHeHne TpOBOJHUKOB)

45

Pabora siexTprueckoro Toxa.
MoOIHOCTH 3IEKTPUUECKOTO
TOKa
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46

JlabopaTtopnas paborta Ne 8 o
Teme «/3mepeHre MOIHOCTH U
paboThI TOKA B SJIEKTPUUECKON
JamIme»

47 Enunuiie paboTsl
AIEKTPUYECKOTO TOKa,
IpUMEHSIEMbIE Ha MPAKTHKE

48 HarpeBanue npoBOJHUKOB
AIEKTPUYECKUM TOKOM. 3aKOH
Jlxoyns - Jlenua.

49 Konnencarop.

50 JlamIia HaKagMBaHUSI.
DIIEKTPUYECKHE
HarpeBarteibHbIE TPUOOPHI.
KopoTtkoe 3aMbIkanue
[Ipegoxpanureny.

51 Pemenue 3anau.

52 KoHntposnbHas paborta o reme
«PaboTa 1 MOIIIHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
Jxoyns — Jlenua.
Konpnencarop»

DJIeKTPOMarHUTHBIE siBJieHus (6 1.)

53 MaruutHoe noae. MarautHoe
MOJIE MPSIMOTO TOKA.
MarnuTHbI€ TUHUU.

o4 MarHuTHOE MoJe KaTylmKH C
TOKOM. DJIEKTPOMArHUThl U UX
MIpUMEHEHNE.

95 JlaboparopHas pa6ota Ne 9 o
teme «COopKa AIeKTpOMarHuTa
Y UCTIIBITAHUE €TO0 JICHCTBHS

56 ITocTostTHHBIC MarHUTHI.
MarsnuTHoe€ 1oJe MOCTOSTHHBIX
MarHuToB. MarHuTHoE 1oJe
MOCTOSIHHBIX MarHUTOB.

57 JleficTBMEe MarHUTHOTIO IIOJISI Ha
MPOBOJAHUK C TOKOM.
DJIEKTPUYECKUM IBUTATEIIb.

58 KontposnbHas paborta

10 TEMC «3J’ICKTpOMaFHI/ITHBIe
SABJIICHUS

CaeroBbie siBjienns (9 4.)

59

Hcrtounuk ceera.
Pacmipoctpanenue cBera.
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BI/II[I/IMOG JABMXKCHHEC CBCTHII.

60 OTtpaxenne cBeTa. 3aKOH 1
OTpaKCHHS CBETA.

61 ITnockoe 3epkaio. 1

62 [Ipenommnenue cBeta. 3aKoH 1
IIPEIOMJIICHUS CBETA.

63 Jluazel. OnTudeckas cuia 1
JIUH3HL.

64 N3o0pakenne naBaemoe 1
JIMH30M.

65 Jlabopatopnast padota Ne 10 mo |1
Teme «M3yueHune CBOWCTB
M300paXE€HUS B JIMH3AX)

66 I'a3 u 3penue. 1

67 Kontponbhas pabora mo teme | 1
«3aKOHBI OTPAXKEHUS U
MPEIOMJICHUSI CBETa»

IToBTOpeHue (3 4.)

68 TennoBkle SIBJICHHUS. 1
DNEKTPUYECKUE SBIICHUS.
69 DOneKTpOMarHuTHbIC siBlieHusd. | 1
CBETOBBIC SIBJICHHUSI.
70 O06001meHNe 1
9 kiace

|. Ilnanupyemble pe3yJIbTAThl 0CBOEHHUS Y4eOHOI'0 NpeaMeTa 1o TeMam

1. Tlnanupyemsblie pe3ynbTaTbl OCBOEHHS YYE€OHOro MpeAMeTa IO TeMe
«3aKoHBbI B3aUMO/IelicTBUS U IBUKeHHs Te» (33uaca)
IIpenmMeTHbIE pe3yabTaThl

VYuenuk 9 knacca HAyYUTCS:

——OO0BsACHATH GUBNYECKUIN CMBICI MOHSATHI: MTHOBEHHAs! CKOPOCTb, YCKOPEHHUE;
HAOJI0aTh M OIHKCHIBATh MPSMOJIMHEHMHOE U PAaBHOMEPHOE JBHXKEHHUE
TEJICIKKU C KAIEIbHULICH; IBUKCHUE MAsTHHUKA B JBYX CHUCTEMAaxX OTCUYETa, OJIHA U3
KOTOpBIX CBsI3aHAa C 3€MJIC, a Jpyras C JICHTOW, ABIXKYILEWCA pPaBHOMEPHO
OTHOCUTEJIBHO 3€MJIM; NaJICHUE OJHUX U TE€X JKE€ TEJI B BO3AYXE U B Pa3pEKECHHOM
IIPOCTPAHCTBE; OIBITHI, CBUAETEIHCTBYIOIIME O COCTOSHUU HEBECOMOCTHU TE;
Ha0II0/1aTh U OOBSICHSTH MOJIET MOJICTU PAKETHI;
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00OCHOBBIBATh BO3MOYKHOCTh 3aMEHBI Tella €r0 MOEIbI0 — MaTepUAIbHON
TOYKOUN — JJIs1 OTIMCAHUSI IBUOKCHUSI;

—TPUBOAMTH MPUMEPHI, B KOTOPBIX KOOPIUHATY ABIDKYIIETOCS Tella B JHO00i
MOMEHT BPEMEHHM MOXKHO OIPENENHTh, 3Has €ro Ha4YallbHYI0 KOOPIWHATY U
COBEpIICHHOE WM 3a JaHHBIH MPOMEKYTOK BPEMEHU MNEPEMEUICHUE, W HENb3s
ONpPEACTUTh, €CIM BMECTO TMEPEeMEIICHHs 3aJaH  MPONICHHBIA  IyTh;
PaBHOYCKOPEHHOTO JABIKCHUS, TPSIMOJIMHEWHOTO U

KPUBOJIMHEWHOTO  JBYDKEHHS TEJN, 3aMKHYTOM CHCTEMBI TN, TNPUMEpBHI,
TIOSICHSIFOIIIE OTHOCUTEIIBHOCTD JIBUKCHUS, TIPOSIBIICHUSI HHEPIINY,

ONPEACISTh MOAYJIU M MIPOCKIIMU BEKTOPOB HA KOOPAUHATHYIO OCh;
3aIlUCHIBATh YPABHEHHE JIJISI OTPEICICHUST KOOPIUHATHI JIBIXKYIIETOCS TEJa B
BEKTOPHOU ¥ CKaJSIpHOH (hopme;

3aMUChIBaTh (HOPMYJIBI: JIISI HAXOXKICHHS TPOCKIMH W MOJIYJS BEKTOpa
NepeMEIIeHUs Tella; Ul BBIYUCICHUS KOOPAMHATHI IBUKYIIETOCS TEa B JIFOOOM
3aJJaHHBI MOMEHT BPEMEHHU; JUIS ONPE/IEIICHUS] YCKOPSHHS B BEKTOPHOM BHUJIC U B
BUJIC TPOEKIUI Ha BHIOPAHHYIO OCh; IJIsI pacueTa CUJIBl TPEHHS CKOJIBKCHHS,
paboThl CHJIBI, Pa0OTBI CHJI TSHKECTH W YIPYTOCTH, MOTCHIUAILHOW SHEPTHU
HIOJTHATOTO HaJl 3eMJICH TeJla, MOTEHIIMATbHON YHEPTUU CIKATON MPYKUHBI;
3aMuCchIBaTh B BUAE (POpMyIBL: BTOpOl M TpeTuil 3akoHbI HbIOTOHA, 3aKOH
BCEMHUPHOTO TSTOTEHUsS, 3aKOoH ['yka, 3aKOH COXpaHEHHS HMITYJIbCa, 3aKOH
COXpaHEHHS MEXaHUYECKON SHEPruu;

JIOKa3bIBaTh PaBEHCTBO MOJYJISl BEKTOpA MEPEMEIICHUS IPOIIEHHOMY ITyTH U
IUIOIIAAM O] TPAaQHUKOM CKOPOCTH;

cTpouTh rpaduku 3aBHCUMOCTH VX = VX (1);

no rpaduky 3aBucumoctd VX () ompenensiTh CKOPOCTh B 3aJaHHBII MOMEHT
BPECMCHU;

CpPaBHUBATh TPACKTOPHH, IIyTH, IEPEMEIICHUs, CKOPOCTH MasTHHKA B
yKa3aHHBIX CUCTEMaX OTCUETa;

JIeNIaTh BBIBOJI O IBUYKCHUU TEJl C OJMHAKOBBIM YCKOPSHUEM TIPH JICHCTBUM HA
HUX TOJBKO CHIIBI TSKECTH;

OIPENENIATh POMEKYTOK BPEMEHH OT Havaja PaBHOYCKOPEHHOTO JTBM)KECHUS
IIapuKa J0 €ro OCTaHOBKH, YCKOPEHHE IBM)KCHUS IIApUKAa U €r0 MIHOBEHHYIO
CKOPOCTH TIEpPE1 yIapoM O IHIHHIID;

N3MEPATh YCKOPEHUE CBOOOIHOTO ITaICHHS;

VYyenuk 9 kiacca nosy4uT BO3MOKHOCTh HAYUUThCS:

U3MEPSATH BIAXKHOCTh BO3yX4a;

——MPEACTABIATh PE3yNbTaThl M3MEPEHUM W BBIYMCICHUA B BHJE TaOIHIl U
rpaduKoB;

paboTath B rpyIe

AHAJIN3UPOBATH IIPUYMHBI IIOTPELIHOCTEN U3MEPEHU;

paboTaTth B rPyIIIE;

BBICTYIIATh C JOKJIAJaMH, IEMOHCTPUPOBATH IIPE3EHTALIUN

—  CaMOCTOATEJIBHO IPOBOAUTH KOCBEHHBIE W3MEPEHUs U MCCIENOBaHUs
Gu3nyecKux BEJIMYMH C MCIOJIb30BAaHUEM PAa3IMYHBIX CIOCOOOB HU3MEPEHHUS
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(bU3MYeCKUX BEJIMYHH, BBIOWPATh CPEACTBA M3MEPEHHSI C Y4ETOM HEOOXOIUMOM
TOYHOCTH U3MEPEHUI, 000CHOBBIBATH BEIOOP CIIOCO0A M3MEPEHUSI.

2. Ilnanupyemble pe3ynbTaThl OCBOCHHSI y4eOHOTO MpeAMETa MO TeMe
«MexaHu4eckHne Ko0JIe0aHHUA M BOJHBI. 3BYK» (15 yacoB)

[IpenmMeTHbIE PE3YIBTATHI
VYyenuk 9 knacca Hay4UTCA:

OmnpenensaTe KojiebaTelbHOe IBIKCHHUE TI0 €r0 IIPU3HAKaM;

MIPUBOJUTH TPUMEPHl KOJICOAHUM, TOJIE3HBIX U BPEIHBIX MPOSBICHUM
pe30HaHCa U MyTH YCTPAHCHUS MTOCIEAHUX, HCTOYHHUKOB 3BYKa;

ONMHUCBHIBATh  JUHAMHUKY  CBOOOJHBIX  KOJICOAHMH  NIPYKUHHOTO |
MaTeMaTHYECKOr0 MasiTHUKOB, MEXaHU3M 00pa30BaHUsI BOJIH;

3aMMMChIBaTh (POPMYNTy B3aUMOCBS3M TIEpHOJAa M YaCTOTHI KOJICOAHWI;
B3aMMOCBSI3H BEIMYWH, XapaKTEPU3YIOINUX YIIPYTHE BOJTHBI,

OOBSCHATH: MPUYHMHY 3aTyXaHHsI CBOOOJIHBIX KOJEOAHMIT; B YEM 3aKIII0YAETCS
SBJICHUE PE30HAHCA; HAOIIOJAeMbId OMBIT MO BO30YXKJICHUIO KOJIEOAHUN OJTHOTO
KaMepTOHA 3BYKOM, HCITyCKa€MbIM JIPYTUM KaMEPTOHOM TaKOW K€ YacCTOTHI;
MOYEeMY B Ta3ax CKOPOCTh 3ByKa BO3PACTAET C MOBBIIIICHUEM TEMIIEPATYPHI,
Ha3bIBaTh: YCIOBHUE CYIIECTBOBAHMS HE3aTyXalolUX KoyieOaHMil; pu3ndeckue
BEJINYMHBI, XapaKTEPU3YIOIINE YIPYTHUe BOJIHBI; JUANIA30H YaCTOT 3BYKOBBIX BOJIH;
pa3InyaTh MOMEPEUHbIE U MTPOJI0JIbHBIC BOJIHBI,

MIPUBOJUTH 0OOCHOBAHUS TOT'O, UTO 3BYK SIBJIICTCS IIPOIOIBLHON BOJTHOM;
BBIIBUTaTh THIIOTE3bI: OTHOCUTEIBHO 3aBUCUMOCTH BBEICOTHI TOHA OT YaCTOTHI,
a TPOMKOCTH — OT aMIUIUTYAbl KOJIeOaHUI HMCTOYHHKA 3BYKa; O 3aBUCHMOCTH
CKOPOCTH 3BYKa OT CBOMCTB CpEJIbl M OT €€ TeMIIePaTyphl;

—TMPUMEHSATH 3HAHKS K PEIICHUIO 3a71aY;

Yyenuk 9 kiacca moayduT BO3MOKHOCTh HAYUUTHCS :

——TPOBOJUTH AKCIIEPUMEHTATILHOE HCCIICIOBAHUE 3aBUCMOCTH TTEPHO/Ia
KoJIcOaHUH MPYKUHHOTO MasiTHUKA OT M | K;

U3MEPATH KECTKOCTh MPYKUHBI;

TIPOBOJIUTH UCCIIEIOBAHUS 3aBUCUMOCTH TIepHo/ia (4acTOThI) KoJaebaHu
MasTHUKA OT JUTUHBI €T0 HUTH;

MIPENICTABIIATh PE3YIbTaThl U3MEPEHHUM U BHIYUCIICHHUN B BUC TaOUIIL;
paboTaTth B IPYIIIE;

BBICTYTIATh C JTOKJIaJaMH, IEMOHCTPUPOBAThH MTPE3CHTAIINH;

BBICTYTIATh WX CIIYIIaTh OTYET O PE3ybTaTaX BBHITTOJHEHUS 3aJaHUS-TIPOCKTa
«OmnpeneneHne Ka4eCTBEHHON 3aBUCUMOCTH TIepHoia KOJIeOaHmit
MaTEeMaTHYECKOT0 MasITHHKA OT YCKOPEHHS CBOOOHOTO MaICHUS;

BBICTYIIATh WJIW CITyIIaTh JOKIJIAJ « YIIbTPa3ByK M HHPPA3BYK B MIPUPO/IE,
TEXHUKE U MEIUITMHE», 3a1aBaTh BOIPOCHI M PUHUMATH YYaCTHE B O0CYKICHUN
TEMBI.
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3. Ilmanupyemble pe3ynbTaThl OCBOCHHSI y4eOHOTO MpEAMETa IO TeMe
«JJIEeKTPOMATrHUTHOE ToJIe» (2249aca)

[IpenmeTHBbIC PE3yIBTATHI
Yuenuk 9 Kacca Hay4UTCS:

——/lenath BBIBOJIBI O 3aMKHYTOCTH MarHUTHBIX JUHUMA ¥ 00 ociaabaeHUH MO C
yAQJIEHUEM OT IPOBOJIHUKOB C TOKOM;

HAOMIOAaTh W ONUCHIBATH  OMNBITHI,  IOATBEPXKIAIOIIAE  TMOSBICHHE
ANEKTPUUYECKOTO TOJIA PU U3MEHEHUU MAarHUTHOTIO TOJIS, U AENaTh BEIBOJBI;
Ha0JII01aTh: B3aUMOJICHCTBUE ATIOMUHUEBBIX KOJIEI] C MAarHUTOM, SIBJICHHE
CAaMOMHIYKIMH; OIBIT IO H3JIYyYCHUI0O W MPUEMY DJIEKTPOMArHUTHBIX BOJIH;
CBOOOJHBIE  DJIEKTPOMArHUTHbIE KOJeOaHWs B  KOjeOATeTbHOM  KOHTYDE;
pasiiokeHue Oenoro cBeTa B CHEKTP MPU €ro MPOXOXKACHUM CKBO3b MPHU3MY U
MOJIyYeHHE OEJIOro CBETa IMyTEM CIOKEHHSI CHEKTPAJIbHBIX LIBETOB C IOMOIIBIO
JIMH3BL; CIUIOIIHOM Y JIMHENYAThIE CIIEKTPHI UCITYCKAHUS;

——(hopMyaupoBaTh NPaBUIIO MPABOU PYKH AJIA COJEHOMAA, IPAaBUIIO OypaByuKa,
npaswiio Jlenna;

ONpENENATh HANpPaBJICHUE JJEKTPUYECKOTO TOKA B NPOBOJHHUKAX U
HAMpaBJICHUE JIMHUA MarHUTHOTO IIOJISl; HANPAaBIICHUE CUJIbI, ACHCTBYIOIIECH Ha
DJEKTPUYECKUN 3apsi, IBWXKYLIMKACS B MAardHUTHOM TIIOJIE, 3HAaK 3apsana u
HaIlpaBJICHUE IBUKEHUS YaCTHIIbI,

3anuChIBaTh (POPMYITy B3aUMOCBSI3U MOJIYJISI BEKTOpAa MarHUTHOW HHIYKIIHH
MarHUTHOTO TIOJII C MOJyJeM cuibl F, neicTByromieid Ha MPOBOAHUK JIHHOM |,
PacIONI0KEHHBIN NEPIEHIUKYJIAPHO JIMHUSIM MAarHUTHOW MHIYKIHUH, U CUJION TOKa
| B npoBOAHMKE;

ONMUCHIBaTh 3aBUCUMOCTb MAarHMTHOTO IOTOKAa OT HMHAYKIUM MarHUTHOIO
IIOJIs1, TPOHU3BIBAIOLIETO TUIOMAAb KOHTYPA, U OT €70 OPUEHTALUH MO OTHOLLIEHUIO
K JIMHUSM MarHATHOW WHIYKIWU; Pa3IU4us MEXAY BUXPEBBIM DJIECKTPUUECKUM U
AIEKTPOCTATUYECKUM TOJISIMU;

——MPUMEHATh MPaBWIO OypaBuMKa, MPABUIIO JIEBOM pyKH; mpaBwio JleHua u
IIPABUJIO IPABOM PYKH JUIsl ONPEIEIICHNS] HANIPaBJIEHNsI HHAYKIMOHHOTO TOKAQ;
paccka3piBaTh 00 yCTpPOMCTBE W TMpPUHUMUIIE JCHCTBUS TeHepaTtopa
IIEPEMEHHOI0 TOKA; O HA3HAYEHUH, YCTPOMCTBE U IPUHLMIE JEHUCTBUSA
TpaHcopmaTopa U ero NPUMEHEHUH; O MPUHIIMIIAX PAIUOCBI3U U TEICBUICHNUS;
Ha3bIBaTh CIIOCOOBI YMEHBUICHHSI MOTEPh 3JEKTPOIHEPTHH MPHU Iepeade ee
Ha OOJIbIIIME PACCTOSIHUS, PA3IUYHbIC UAIa30Hbl AJIEKTPOMATHUTHBIX BOJIH,
yCJIOBUSI 00pa30BaHUs CIUIONMIHBIX U JTMHEHYATHIX CTIEKTPOB UCITYCKAHWS;
OOBSICHATh U3TYYEHUE U TMOTJIOLICHHE CBETa aTOMaMU U TPOHUCXOKICHHE
JIMHENYaThIX CIIEKTPOB HA OCHOBE MOCTYIATOB bopa;

VYyenuk 9 kacca NOJy4YUT BO3MOKHOCTh HAYUUTHCS :
MIPOBOJAUTh HUCCIEAOBATEIbCKUN OSKCIEPUMEHT [0 HW3YYCHUIO SBJICHUSA
AIEKTPOMArHUTHON MHIYKIIWH;
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aHaAJIM3UPOBATh PE3YJIbTAThI SKCIIEPUMEHTA U JENIaTh BBIBOIBL;
paboTaTh B rPyIIIIE;

BBICTYNIATh WJIM CIYLIATh JOKIaabl «Pa3BuTHE CpeacTB U crnocoOOB nepenadyu
uHbOpMallMK Ha NajJeKue PacCTOSHUS C JAPEBHUX BPEMEH U [0 HAIIUX JTHEM»,
«MeToJ CTIeKTpajIbHOTO aHAJIM3a U €ro MPUMEHEHHUE B HAyKe U TEXHUKE)

— C03/1aBaTh MPOEKTHI HAa BHIOPAHHYIO TEMY U NPE3EHTOBATH €e.

4. TInaHupyemble pe3ysibTaThl OCBOCHHS YYE€OHOTO MpeaMeTa MO TeMe
«CTpoeHne aromMa W aToMHOro siApa. Hcmosb3oBaHue JHepPruu
aTOMHBIX siiep» (1749acoB)

[IpenmeTHBIE PE3YIIBTATHI

Yyenuk 9 kiacca HAyYUTCS:

——OmnuceiBaTh: onbITH Pe3epdopaa mo 0OHAPYKEHHIO CIOKHOTO COCTaBa
PaJMOaKTUBHOTO M3JIyYEHHUS W IO HCCIEJOBAHUIO C IOMOILIBIO PACCESHUS O-
YaCTUIL] CTPOEHUS aTOMa; MPOLIECC JEJICHUS s1Ipa aTOMa ypaHa;

OOBSICHATh CYThb 3aKOHOB COXPaHEHHUS MAcCOBOTO 4YHClIa M 3apsia MpH
PaAMOAKTUBHBIX NIPEBPALICHUSAX;

OOBACHATh (UBNYECKUN CMBICI MOHSTHNA: JHEPrus CBs3U, JAePEeKT Macc,
LIEITHasl peaKlys, KpUTUYECKasl Macca,

IIPUMEHATh 3aKOHBl COXPAaHEHUS MACCOBOIO YHCIA W 3apsaa NP 3allich
YPaBHEHUM SACPHBIX PEAKIUN;

Ha3bIBATh  YCIIOBHUSI  MPOTEKAaHUs  YNpaBIIeMOW  LENHOM  peakiuw,
npeuMyniectsa M Hexpoctatkn ADC mepen OpYyrMMH BHIAMM JJIEKTPOCTAHUWU,
YCIIOBHSI POTEKAHUS TEPMOSIACPHON pEaKnu;

Ha3bIBaTh (DU3MYECKME BEJIMYMHBL: [OIMVIOUNIEHHAs 1032 M3JIy4YEHUs,
K0P PUIIMEHT KauecTBa, SKBUBAJICHTHAS J103a, IEPUOJ] TIOJTypacraja;
paccka3piBaTh O Ha3HAYEHHUH SJIEPHOTO pPEaKTOpa Ha MEIJIEHHBIX HEUTPOHAX,
€ro yCTPOWCTBE U NMPUHIIUIIEC ICHCTBUS;

IIPUBOJIUTH IIPUMEPBI TEPMOSIAEPHBIX PEAKIINIA;

NIPUMEHSATH 3HAHUS K PELLICHUIO 33/1a4;

U3MEPSATh MOLIHOCTD J03bl PaJUAIlMOHHOTO (JOHA JO3UMETPOM;

CpPaBHMBATh TIOJYYEHHBIH pe3ylbTaT C HaWOOJBIIMM JOMYCTUMBIM IS
4eJIOBEKAa 3HAYEHUEM;

CTPOUTHh TpapuK 3aBUCUMOCTH MOIIHOCTH JO3bl H3JIyUYEHHUS MPOIYKTOB
pacriajia pajoHa OT BpEMEHU;

VYyennk 9 kiacca MoyduT BO3MOKHOCTh HAYYHTHCS

OLIEHUBATh MO rpauKy MEepHOJ MOJypacnaa NpoIyKTOB pacnaia pajgoHa;
NIPECTaBIISITh PE3yIbTAaThl U3MEPEHUI B BUIE TaOIHIIL;

paboTaTth B rPyIIIeE;

BBICTYNIaTh WJIM CIymiaTh Joknaj «HeratmBHoe Bo3ieiicTBHE paguainuu Ha
KUBbIE OPraHU3MBbI U CIIOCOOBI 3aLTUTHI OT HEEY,
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—JIEMOHCTPUPOBATh IPE3EHTALMK; BBICTYNIATh C JAOKJIAJaMH; Y4YacTBOBaTb B
OOCYXKICHHH TOKJIAI0B U MPE3CHTAIIHH.

5. [lnanupyemble pe3ysbTaThl OCBOCHUS Y4eOHOIro MpeAMeTa Mo TeMe
«CTpoeHne M IBOJIIONHSI BCeJIeHHOI» (64acoB)

[TpenMeTHBIC pe3yabTaThI

Yuenuk 9 Kacca Hay4UTCS:

——Ha0mogars cnaitnel unu gpororpaduu HeOSCHBIX 0OOBHEKTOB;

HA3bIBATh T'PYIIbl 00BEKTOB, BXOIANIMX B COJIHEUYHYIO CHCTEMY; NMPUUYUHBI
oOpa3oBanus nsiTeH Ha CoJHIIE;

MIPUBOJIUTH MPUMEPHI U3MEHEHUS BUJIA 3BE3THOTO HEOA B TEUCHUE CYTOK;
CpaBHUBATH IJIAHETHI 36MHOM T'PYIIIIbI; TUIAHETHI-TUTAHTHI;

aHaIu3upoBaTh GoTorpaduu WM ciaiabl miaHer, Gororpaduu COTHEYHOM
KOPOHBI 1 00pa30BaHUM B HE;

onuckiBaTh ¢ororpadpun Manbix Ten CONHEYHOM CHUCTEMBI, TPU MOJEIH
HeCTallMOHApHOU Bcenennon, npemioxkenubie @puaMaHoM;

OOBSACHATHh (PU3HYECKHE NpoLecchl, mpoucxomsimme B Heapax ConHioa u
3BE3]1; B 4YEM IPOSIBISAETCA HE CTAIMOHAPHOCTH BCeeHHOM;

3aIMCHIBATh 3aKOH Xa00:1a;

JIEMOHCTPHPOBATH MPE3CHTAINH, YIaCTBOBATH B OOCYKICHHUH MPE3CHTAIIHIA

VYyenuk 9 kacca NoJyduT BO3MOKHOCTh HAYUUTHCS:

JIEMOHCTPUPOBATH MPE3EHTAIMH, YYACTBOBATh B 00CYXJICHUU MpE3eHTAIUI
MIPOBOJIUTH UCCIIEI0BATEIBCKUM SKCIIEPUMEHT 10 3BE3/THOTO Heba;
aHAJIM3UPOBATh PE3YJIbTaThl AKCIIEPUMEHTA U JIEJIaTh BHIBO/IHI,

paboTath B rpyIIIIE.

6. IloBTopenue (12 yacos)

Ilnanupyembie pe3ybTaThbl 0OcBOeHHs Kypca @u3uku 9 kiacca.

BrinyckHuK HayuuTCs:

-pacrno3HaBaTh MEXaHUYECKHUE SABJICHUS M OOBSICHATh Ha OCHOBE MMEIOIIUXCS
3HaHUW OCHOBHBIE CBOWCTBAa WJIM YCIOBUA TPOTEKAHHUS JTHUX SIBJICHUU:
pPaBHOMEPHOE W PAaBHOYCKOPEHHOE TMPSMOJUHEHHOE IBWKCHHE, CBOOOIHOE
MMaJCHUE TEJ, HEBECOMOCTb, PABHOMEPHOE JBHKECHUE II0 OKPY>XHOCTH,
WHEPLHS, B3aUMOJCHCTBHE TEJ, Iepeada JaBJCHUS TBEPIABIMU TEJIAMU,
KUJIKOCTSIMH M Ta3aMH, aTMOc(epHOe AaBjicHUE, TUIaBaHHUE TEJ, PaBHOBECHE
TBEPBIX TeJI, KoJieOaTeIbHOE JBIKEHHUE, PE30HAHC, BOJTHOBOE JIBUKCHHUE;

-OMUCHIBaTh U3YYECHHBIE CBOMCTBA TEJI U MEXAHUYECKHUE SIBJICHUS, UCTIOJIb3YSA
dbu3nyecKkre BEIWYUHBL: MyTh, CKOPOCTh, YCKOPEHUE, Macca Teja, MIOTHOCTh
BEIIECTBAa, CUJA, JAaBJIICHWE, HWMIYJIbC Tela, KUHETHYECKAas DHEprus,
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NOTEHIMaIbHAsT PHEPrusi, MEXaHu4yeckas padboTa, MEXaHUYeCKas MOLIHOCTb,
KIIZl mpocroro mexanusma, CWia TPEHHs, AMIUIMTYAA, IEPUOJ W 4YacTOTa
KoJieOaHUM, JJIMHA BOJHBI U CKOPOCThb €€ paclpOCTpaHEHHs; MPH OMHUCAHUU
IPAaBUJIBHO TPAKTOBaTh (DM3MUECKUN CMBICI HCIOJIb3YEMbIX BEIUYHMH, HX
0003HaUYEHUs U EIUHULBI U3MEPEHUs, HAaXOIUTh (POPMYJIbI, CBSI3bIBAIOLIUE
JaHHYIO (PU3MUECKYIO BETMUYMHY C IPYTMMH BEJIMYMHAMY;

-aHAJIM3UPOBATh CBOMCTBA TEJ, MEXAaHUYECKUE SBJICHUA U IPOLECCHI,
UCHOJB3Ysl (PU3UYECKUE 3aKOHbl M IMPHUHLMIBI 3aKOH COXPAHEHHUs SHEPTUH,
3aKOH BCEMHUPHOI'O TATOTEHMS, paBHoAecHcTByromas cuna, I, II u Il 3akoHbI
HeroToHa, 3aKOH COXpaHEHMs UMITyJbCca, 3aKOH I'yka, 3akoH [lackais, 3aKoH
ApxuMena; Tpu ATOM pPa3iIuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U €ro
MaTeMaTUYECKOE BBIPAKEHHUE;

-pa3nu4aTh OCHOBHBIC TMPU3HAKM HM3YyYEHHBIX (PU3UYECKHX MOJCIEH:
MaTepraJIbHAs TOYKa, UHEPLUAJIbHAs CUCTEMA OTCUETA;

-pemath 3aJadyd, HUCHONB3Yys (U3MUECKHE 3aKOHBI (3aKOH COXPaHEHUs
DHEPI'UH, 3aKOH BCEMHUPHOI'O TATOTEHUs, NIPUHUMII cynepno3suuuu cui, I, II n
III 3axoHbl HplOTOHA, 3aKOH COXpaHEHWsI HUMITYJbCa, 3aKOH ['yka, 3aKOH
[Tackans, 3akoH Apxumena) U (Gopmysbl, CBSI3bIBAIOLIUE (PUINYECKUE
BEJIMYMHBI (IIyTh, CKOPOCTb, YCKOPEHHE, Macca Tejia, IJIOTHOCTh BEILECTBa,
CUja, [JAaBJICHWE, HMILYJbC Tejla, KUHETHYECKas OJHEPIus, IOTECHIUaIbHAsA
JHEprus, MexaHudeckas pabora, MexaHuueckas mourHocTs, KIIJ[ mpocroro
MEXaHHU3Ma, CWIA TPEHUSA CKOJIBKECHHUSA, aMIUIMTyIa, [EpPUOJ M 4YacToTa
KoieOaHul, JJIMHA BOJIHBI M CKOPOCTh €€ pacHpoCTpPAaHEHHUs): Ha OCHOBE
aHanM3a YCJIOBHUS 3aJayd BBIACIATh (PU3MYECKHE BEIUYUHBI U (HOPMYJIBL,
HEO0OXOIUMBIE ISl €€ PEICHUS], U IPOBOJIUTH PACUETHI;
-pacrio3HaBaTh 3JEKTPOMArHUTHBIE SIBICHUS M OOBACHATH HA OCHOBE
MMEIOIIMXCS 3HAHWM OCHOBHBIE CBOWCTBA WJIM YCIIOBHUSI INPOTEKAHUS OSTHUX
ABJICHUM: DJJEKTpU3auus TeJ, B3aMMOJCHCTBHE 3apsioB, HArpeBaHUE
IIPOBOJAHUKA C TOKOM, B3aUMOJECHUCTBUE MAarHUTOB, SJIEKTPOMArHUTHAas
WHIYKLIMSA, JEUCTBME MArHUTHOIO TIOJISI Ha IIPOBOJAHUK C  TOKOM,
IPSAMOJIMHEWHOE PaCIpOCTPAHEHUE CBETA, OTPAKEHUE U IPEIOMIICHUE CBETA,
JVCIIEPCHUSl CBETA;

-OIMCBHIBATh M3YYEHHBIC CBOMCTBA TEI M DJIEKTPOMATHUTHBIE SIBJICHUS,
UCHONB3Ysl (DU3MUECKHE BEJIWYMHBL: DJJEKTPUUYECKUN 3aps], Ccuia TOKa,
DJIIEKTPUYECKOE HAIPSDHKEHHUE, JJIEKTPUYECKOE COINPOTUBIICEHHUE, YJIEIBHOE
CONPOTHBIIEHUE BEUIeCTBa, padOTa TOKAa, MOIIHOCTh TOKa, (POKYCHOE
pacCTOSAHUE U ONTUYECKAs CUJA JIMH3BI; IPU ONMCAHUH MPABWIBHO TPAKTOBATh
(U3MYECKUI CMBICI HMCHOJb3YEMbIX BEIMYMH, UX OOO3HAYECHHUS] U €AUHUIIBI
U3MEpPEHHUs; YKa3blBaTb (POPMYJbI, CBSI3bIBAIOIIME JAHHYIO (PU3UYECKYIO
BEJINYMHY C APYTUMHU BEJIMUYMHAMU;

-aHAJIM3UPOBATH CBOMCTBA TEJ, DJICKTPOMArHUTHBIE SIBJIEHUS W MPOLECCHI,
UCIIONIBb3Ysl (PU3HUECKUE 3aKOHBI: 3aKOH COXPaHEHHS AJIEKTPUUECKOro 3apsia,
3akoH  Oma g ydactka nend, 3akoH JDkoyms—Jlenna, 3akoH
IPSAMOJIMHEWHOIO PaCIpOCTPAaHEHUsI CBETA, 3aKOH OTPAXKEHUS CBETA, 3aKOH
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MIPEJIOMJICHUS CBETA; TIPU ITOM Pa3iindaTh CIIOBECHYIO (DOPMYIUPOBKY 3aKOHA U
€ro MaTeMaTU4eCKOE BBIPAKEHNUE;

-pemaTh 3a1a4du, UCTOJIb3ys (PU3MYECKue 3aKOHBI (3aKkoH OMma I ydacTka
uenu, 3akoH Jlxoyms—JIeHna, 3akOH NPAMOJMHEMHOTO PacCIpOCTPAHEHUS
CBETa, 3aKOH OTPaKEHMS CBETa, 3aKOH IPEJIOMIICHHS CBeTa) U (HOpPMYyIIbI,
CBS3bIBAIOIIME  (HU3MUECKHME BEJIMYMHBI (CHJIa  TOKa, DJIEKTPUYECKOE
HANPSDKEHUE, JJIEKTPUUYECKOE COIPOTHUBIICHUE, YIEIBHOE COMPOTHUBIICHUE
BEIllECTBa, paboTa TOKa, MOIIHOCTh TOKa, (POKYCHOE PacCTOSTHHUE M ONTHYECKas
cuia JIMH3bI, (QopMysdbl pacy€Ta IJIEKTPUUYECKOTO COMPOTUBICHUS TPHU
MOCJIE0OBATEILHOM U MapaJJIeIbHOM COSIWHEHUH IMPOBOJIHUKOB); HA OCHOBE
aHaNMM3a YCJIOBHUS 3aaddl BBIACIATh (PU3MUECKHE BEIWYUHBI U (HOPMYIIBI,
HEOOXOUMbIE AJIs €€ pelleHH s, U IPOBOAUTD PACUETHI;

-pacro3HaBaTh KBAaHTOBBIC SIBICHHS U OOBSCHATh HAa OCHOBE HMMEIOIIUXCS
3HAHUM OCHOBHBIC CBOWCTBA WJIM YCJIOBHSI NPOTEKAHUS OTHUX SBJICHUMN:
€CTECTBEHHAasT W  MCKYCCTBEHHAs  PaJWOAKTUBHOCTb,  BO3HHUKHOBEHUE
JIMHENYATOTO CIEKTPA U3ITYYECHHUS;

-OMKCHIBATh H3YyUYCHHBIC KBAHTOBBIC SIBJICHUS, HCHOIB3YS (U3UUYECKUE
BEJIMYUHBI: CKOPOCTh JICKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI M YaCTOTA CBETA,
Nepuo . ToJlypacnana; MpU OMHWCAHWM IPaBUJIBHO TPaKTOBaTh (PU3MUECKUI
CMBICJI MCTOJIb3yeMbIX BEJIMYMH, UX OOO3HAYCHUS U CAUHUIIBI H3MEPCHHS;
yKa3bIBaTh (hOPMYJIBI, CBS3BIBAIONIME JIaHHYIO (DU3WYECKYI0 BEIMYHUHY C
JPYTUMH BETUIMHAMU, BBIUYHCIIATH 3HaUYE€HUE (PU3HMUECCKON BETUUNHBI;

-aHAJIM3UPOBATh KBAHTOBBIC SIBIICHMS, MCIOJB3YS (U3NUYECKHE 3aKOHBI H
MOCTYJIATHI: 3aKOH COXPAaHEHMSI SHEPTUH, 3aKOH COXPAHECHUS AJIECKTPUUYECKOTO
3apsifa, 3aKOH COXPAHEHUS MAacCOBOTO YHCJIA, 3aKOHOMEPHOCTH HW3JIYYCHUS U
MOTJIOIICHHS CBETa aTOMOM;

-pa3nuyaTh OCHOBHBIE MPU3HAKU IUIAHETAPHOW MOJEIM aTOMa, HYKIOHHOU
MO/IEJIA ATOMHOTO SIApA;

-IPUBOJINTh  NPUMEPHI  TMPOSIBJICHUA B TNPHUPOJIE M  MPAKTAYECKOIO
WCTIOJIb30BAHUSI PAJUOAKTUBHOCTH, SJACPHBIX M TEPMOSIACPHBIX PEAKIIHM,
JIMHEWYATHIX CIIEKTPOB,;

-pa3auvaTh OCHOBHBIE TIPU3HAKM CYTOYHOTO BpallleHHUsl 3BE3THOrO Heba,
nBuxeHus JIynsl, CoiHIa U TIaHET OTHOCUTEIBHO 3BE3;

-MIOHUMATh Pa3IMYUs MEXIY TEIUOLECHTPUYECKOM U TEOLECHTPUYECKOU
CHCTEMaMH MHpA.

Buinyckuux noayuum 603MoACHOCHb HAYYUMBCAL:

-MICTIONIH30BaTh 3HAHUS O MEXAHWYECKHX SBICHUSX B MOBCEIHEBHOM >KM3HH IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpaleHuu ¢ NpudopaMu M TEXHUYECKUMH
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbs U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOUIEH Cpele;

-IPUBOJIUTH TPUMEPHI MPAKTUYSCKOTO HCIIONB30BAHUS (PU3UYECKUX 3HAHUUA O
MEXaHUYECKUX  SIBICHUAX M (U3MYECKUX  3aKOHAX;  HCIOJIb30BAHUSA
BO300OHOBJISIEMBIX ~ HCTOYHMKOB  JHEPIUH;  HKOJOTMYECKUX  TOCIEICTBUMN
UCCJIEIOBaHUsI KOCMUYECKOTO MPOCTPAHCTBA;
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-pa3uyaTh TPAHUIIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh BCEOOIIIHIA
xapaktep (GyHIAMEHTAIBHBIX 3aKOHOB (3aKOH COXpPAaHEHUS MEXaHUYECKOU
DHEPTUW, 3aKOH COXPAHCHHS WMITYJIbCA, 3aKOH BCEMHUPHOTO TATOTCHHS) U
OTPaHUYCHHOCTh HUCIIOIH30BAaHUS YaCTHBIX 3aKOHOB (3aKkoH ['yka, 3akoH Apxumesa
u 1p.);

-mpuéMaM Tioncka M (OPMYIHMPOBKH JOKA3aTEIbCTB BBIABUHYTHIX THUIOTE3 H
TEOPETUYECKHX BHIBOJIOB HA OCHOBE SMITUPUUYECKU YCTAHOBJICHHBIX (DAKTOB;
-HaxOJIUTh aJICKBATHYIO MPEIJIOKEHHON 3a/aue (GU3HUECKYI0 MOJIEIh, pa3peniaTh
npo0JieMy Ha OCHOBE HMEIOIIMXCS 3HAHUK IO MEXaHWKE C HUCIOJIb30BaHUEM
MaTEeMaTHYECKOTO armapara, OICHHUBaTh pPEaTbHOCTh IOJYYCHHOTO 3HAYCHUS
(bU3UYECKON BEIIMYUHBI.

-MCTIOJIb30BaTh 3HAHUSI 00 JIEKTPOMArHUTHBIX SBJICHUSX B TIOBCEAHEBHOM KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpalIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CpeaE;

-IIPUBOJUTH TIPUMEPHI MPAKTHUECKOTO WCIOIB30BaHMUS (U3MUECKUX 3HAHUN O
AJIEKTPOMATrHUTHBIX SBIICHUSIX;

-pa3nyaTh TPAHUIIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TIOHUMATh BCEOOIIHIA
xapakTep (yHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXpPAHEHHUS JJICKTPUYECKOTO
3apsfia) U OTPaAaHUYEHHOCTh HMCIOJBb30BaHUSI YAaCTHBIX 3aKOHOB (3akoH OMma s
y4dacTka 11enu, 3akon Jhxoyns—IJlenna u np.);

-puéMaM TOCTPOCHHST (UBMUECKHX MOJENe, TMoucka u  (QOPMYIUPOBKH
JTIOKA3aTeNIbCTB BBIJBUHYTHIX THUIIOTE3 M TEOPETHUECKUX BBIBOJAOB Ha OCHOBE
AMITUPUYECKH YCTAHOBIICHHBIX (DAKTOB;

-HaXOJIUTh AJCKBATHYIO MPENJIOKEHHON 3a/1aue (PU3HUECKYI0 MOJEIb, pa3pemaTh
npo0eMy Ha OCHOBE WMCIONMIMXCS 3HAHWK 00 SJICKTPOMATHUTHBIX SIBICHHUSX C
UCIIONb30BaHMEM  MaTeMAaTHMYeCKOTO ammapaTta ¢ OIEHUBAaTh  PEaJbHOCTD
MOJTYYCHHOTO 3HAYCHUS (PU3HMICCKOU BEIIMIUHBI.

-HCTIOJIb30BaTh TOJyYCHHBIC 3HAHUS B TTOBCEAHEBHOM XKU3HU MPU OOPAIICHUU C
npubopamMu (CYETUMK HOHUBUPYIOMIMX YACTHUIl, TO3UMETpP), I COXPAHCHHS
3I0POBbsI U COONIOACHUS HOPM DKOJOTHYECKOTO TIOBEICHUS B OKpYKaromen
cpene;

-COOTHOCHUTbH SHEPIHIO CBSA3M aTOMHBIX sIIEp C 1€(PEKTOM MaCCHhI;

-IIPUBOJIUTH TMPUMEPHI BIUSHUS PAJUOAKTUBHBIX HM3JTYyYEeHUW Ha IKUBBIC
OpraHU3Mbl; TOHUMATh TIPUHIIUI ICUCTBUS T03UMETPA;

-MIOHUMATh DSKOJIOTUYECKHE TMPOOJIeMbl, BO3HUKAIONIUE TPU HCIOIH30BAHUU
ATOMHBIX JJICKTPOCTAHIIMA, W TYTH PEIICHHUS JTHUX TNPOoOJIeM, TEpPCIEKTUBBI
UCTIONIb30BaHUS YIIPABISIEMOTO TEPMOSIEPHOTO CHHTE3A.

-yKa3bIBaTh OOIIME CBOWCTBA W OTJIMYUUS IUIAHET 3E€MHOW TPYNIbl M TUIAHET-
TMTaHTOB; Maiblx Teld COJHEYHOW CHUCTEMBbI W OONBIIMX IUIAHET; TOJIb30BAThCS
KapToy 3BE3IHOTO Heba P HAOIIOAEHUAX 3BE3IHOTO HEDa;

-pa3nu4aTh OCHOBHBIE XapaKTEPHCTUKH 3BE3N (pa3mep, ILBET, TeMIeparypa),
COOTHOCHUTB IIBET 3BE3/IbI C €€ TeMIIepaTypoi;

-pa3nyaTh TUIOTE3bI O MPOUCXOKACHUN COTHEUHON CUCTEMBI.

50



I1.Conepxanue yaeOHOTO peameTa
9 knacc

Pa3znen 1. 3axkoHbl B3anMoaeiicTBUSA U ABHKeHUs1 TeJ (33 )

Onucanue nBuxeHusd. MarepuanbHas TOUKa Kak MoJenb Tena. Kpurepuun 3aMeHsl
Tena MarepuaibHOM Toukoil. IlocTymarenpHoe nBmxeHue. Cucrema oOTcuera.
[lepemenienne. Pa3nuuume MexIy TMOHATUSAMU «IIyTh» U  «IEPEMEIICHUEN.
Haxoxnenue KoOpAMHATHI Tejla MO €ro Ha4aJIbHOW KOOPAMHATE W NPOCKUUHU
BeKTOpa IepeMemieHus. llepememienne npu NPSMOJMHEWHOM PaBHOMEPHOM
ABWKeHUU. lIpsMonnHENHOE  paBHOYCKOPEHHOE  JBH)KEHME. MTrHOBEHHas
cKopocTb.  YckopeHue. CKOpoCTb  NPSAMOJMHEHHOTO  PaBHOYCKOPEHHOTO
newkenusa. ['paduxk  cxopoctu. Ilepemeiienne mnpu  NOPSIMOJUHEHHOM
PaBHOYCKOPEHHOM JBWKEHHH. 3aKOHOMEPHOCTH, IPUCYLIUE NPSIMOJIUHEHHOMY
PAaBHOYCKOPEHHOMY JBIDKEHHIO 0€3 HayalbHOW CKOPOCTU. OTHOCUTENIBHOCTD
TPAGKTOpUH,  TEPEMEIICHHs, MyTH, CKOpocTH.  ['eoneHTpuueckas
reJIoleHTpuueckasl cucteMbl mupa. [IpuumHa cMeHbl 1HS U HOYM Ha 3emuie (B
reJIMOLIEHTPUUECKOH cucteme). [IpruunHbl ABMKEHUS ¢ TOUKU 3peHUs] ApUCTOTENS
U ero nocienoareneil. 3akod nHepuuu. [lepsiii 3akoH HetoToHa. MHepunaibHbie
cucteMsl oTcuera. Bropoii 3akon Hetotona. Tpetuit 3akoH Hetorona. CBobonHoe
najieHue Tea. YCKOpeHue cBoOogHoro mnaneHus. llagenwe Ten B Bo3Ayxe U
Pa3peKEHHOM MPOCTPAHCTBE. YMEHBUIEHWE MOZYJA BEKTOpPa CKOPOCTH IpH
IPOTHUBOIIOJIOKHOM HANPAaBIEHUH BEKTOPOB HAYaJIbHOW CKOPOCTH M YCKOPEHUS
cB0OOHOrO NageHusi. HeBecoMocTh. 3aKOH BCEMUPHOTO TSTOTEHUS U YCIIOBHUS €T0
NPUMEHUMOCTH. ['paBUTAllMOHHAs MOCTOSTHHASA. Y CKOpEHUE CBOOOJHOIO MajeHUs
Ha 3emJie U JApPYyrux HEOECHBIX Tenax. 3aBUCUMOCTb YCKOPEHHsI CBOOOJHOTO
NaJIeHUs OT IIMPOTHI MECTa U BBICOTHI HaJ 3emuteid. Cuna ynpyroctu. 3akoH ['yka.
Cuna TpeHus. Bunapl TpeHUs: TpeHUE IIOKOS, TPEHUE CKOJBXEHHUS, TPEHUE
KaueHusa. PopMyiia Ul pacueTa CUilbl TPEHHsI CKOJIbKeHUs. [Ipumepsl moiae3Horo
posiBiieHUs TpeHus. [IpsaMonrHenHOe U KPUBOJIMHENHOE IBUKEHUE. J|BHKEHNE
Te€Ja 10  OKPYXXHOCTM €  TIOCTOSIHHOM 1O  MOIYJIK  CKOPOCTBIO.
LlentpocTtpemurenbHoe yckopenue. MckyccrBenHble cnyTHukn 3emuu. [lepBas
KOCMHMYECKast CKOpocTb. MmMmynbc Tena. 3aMmkHyTas cucrema Tel. M3menenue
UMITYJIbCOB T€Jl TNPHU HUX B3aUMOJCHCTBUU. 3aKOH COXPaHEHUS HMMITYJIbCa.
CymHOCTh M TpPHUMEpPHl PEAKTUBHOTO ABWXKEHUS. Ha3HaueHue, KOHCTPYKLUHS M
NPUHIMNO JEUCTBUS pakeThl. MHOrocTyneHuarslie pakeTel. PaboTta cuibl. Pabota
CWJIbl TSKECTH M cwibl ynpyroctd. lloreHumanbhHas sHeprusi. [loTeHuumanbHas
sHeprusa ymnpyrogedopmupoBaHHoro tena. Kunermueckas sHeprusi. Teopema 00
VU3MEHEHUN KHHETUYECKON IHEPTUU. 3aKOH COXPAHEHHSI MEXAHUYECKOW SHEPTHH.
Koumponvnasa paboma no teme «3aKOHbI B3aUMOICUCTBUS U ABHKEHUS TEID).
Jlabopamophwvie pabomul

1. UccnenoBanue paBHOYCKOPEHHOTO JIBH)KEHUS 0€3 HauaabHOW CKOPOCTH.

2. 3mepenue ycKopeHus: CBOOOTHOTO TaACHHUS.

Tembl npoexkmog « IKCIEPUMEHTAIBHOE MTOATBEPKIACHUE CIIPABEMIMBOCTH YCIOBHS
KPUBOJMHEHHOr0 JABWXKEHUS Tem», «Mcropust pa3BUTHUS  HUCKYCCTBEHHBIX
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CIIYTHHUKOB 3emMan pemacMbIC C HMX IIOMOIIBIO HAYYHO-HCCIICIOBATCILCKHC
3agadynn»

Pasznen 2. MexaHn4yeckue Koj1e0aHus U BOJHBI. 3BYK (15 4)

[Tpumepsl konebaTenbHOro NBMKeHUs. OO1mMe YepThl pa3HO00pa3HbIX KOJIEOAHUH.
Jlunamuka KojeOaHMM TOPU3OHTAIBHOIO MPYKUHHOTO MasTHUKA. CBOOOIHBIC
KoJieOaHusl, KoJjeOaTelbHbIe CUCTEMbl, MASTHUK. BeanuuHbl, XapakTepu3yroume
KoJebaTenbHOe JBIDKCHHME: aMIUIUTyla, TEpHoJl, 4acToTa, (aza KoseOaHUM.
3aBUCHUMOCTb IEPUOJIA U YACTOTHI MAasATHUKA OT JJIMHBI €70 HUTHU. | 'apMOHNUYECcKue
kojeOanus. [IpeBpaiieHne MEXaHWUYECKOW SHEPTUM KOJIeOATENbHOW CHCTEMBI BO
BHYTPCHHIOI. 3aTyxawmue KojiebaHus. BreiHyxkneHHble konebOanus. Yacrora
YCTAaHOBUBIIUXCS  BBIHY)KJICHHBIX ~ KOJIeOAHWU. YCIOBUS HACTYIUICHHS W
dbu3nUecKkass CyIIHOCTh SIBJICHHWSI pPE30HAHCA. YUeT pe30HaHCAa B TMPAKTHKE.
MexaHu3M pacnpoCTpaHeHUs YIPYrux KojebaHui. MexaHWYecKHe BOJHBIL.
[Tonepeunbie U NPOAOIbHBIC YIIPYTHUE BOIHBI B TBEPABIX, KUIKUX U Ta3000pa3HbIX
cpenax. XapakTEpUCTHUKA BOJH: CKOPOCThb, JJIMHA BOJIHBI, 4YacTOTa, MEPHUOJ
KojieOaHuii. CBsA3b MEXIYy JTUMU BeJIUYMHAMU. VIcTOuHMKM 3Byka — Tela,
kojeomomecss ¢ dactoto 16 I'm — 20 kl'm. VYaeTpasByk W HHGPa3BYK.
Dxonokanua. 3aBUCUMOCTb BBICOTHI 3ByKa OT YacTOTHI, @ TPOMKOCTH 3ByKa — OT
aMIUTUTYJbl KOJ€OaHUM M HEKOTOPBIX Npyrux mpuuuH. TemOp 3Byka. Hamuume
Cpellbl — HE0OXOAMMOE YCJIOBHE pacnpocTpaHeHusi 3Byka. CKOpOCTh 3ByKa B
pa3nuuHbIX cpeaax. OTpakeHue 3ByKa. IX0. 3ByKOBOM PE30HAHC.

Koumponvnasa paboma no teme «Mexannyeckue KojieOaHUS U BOJIHBI. 3BYK».
Jlabopamopnas paboma

3. HUccrnenoBanue 3aBUCMMOCTH I€pUOAA M YACTOThI CBOOOJHBIX KOJeOaHUM
MasiTHUKA OT JIJIMHBI €70 HUTHU.

Temwvt npoekmos

«OmnpeneneHne KayeCcTBEHHOM 3aBUCHMOCTH TNepHofa KOJIEOAHUW MTPYKUHHOTO
MasiTHUKA OT MACChI Ipy3a U )KECTKOCTHU MPYKUHBD, «OnpeerneHne KaueCTBEHHOM
3aBUCUMOCTH TIEPHOJa KOJeOaHMN HUTSHOTO (MaTeMaTHYEeCKOro) MasiTHUKA OT
BEJIUYMHBI YCKOPEHHS CBOOOJHOTO TMaJeHUus», «YIbTpPa3ByK M HH(PPa3BYK B
MPUPOJIEC, TEXHUKE U METULINHE)

Paznen 3. DiaekTpoMarHuTHoe moJe (22 4)

Hctounnku marauTHOro mojs. I'mmore3a Awmmepa. I'padudeckoe mzoOpaxeHue
MAarHUTHOTO TOJs. JIMHMM HEOMHOPOJHOTO M OJHOPOAHOTO MArHUTHOTO TIOJIS.
CBsA3bp HampaBJICHUS JIMHUM MAarHUTHOTO MOJISI TOKAa C HAmpaBJICHUEM TOKa B
npoBogHuke. I[lpaBuiio OypaBuuka. IlpaBuio mnpaBoil pyku AJig COJEHOMIA.
JlelicTB€ MAarHWTHOTO TIOJsi HA TMPOBOJHUK C TOKOM M Ha JBUXKYUIYIOCS
3apsbkeHHYr0 vactuny. [IpaBuno neBont pyku. MHOyKUMsST MarHUTHOTO MOJIS.
Monynb BEKTOpa MAarHWTHOW WHAYKUWM. JIMHMM MAarHuTHOM HWHAYKIIUU.
3aBUCHUMOCTh MAarHUTHOTO TOTOKA, MPOHU3BIBAIONIIETO IUJIOMIA/lb KOHTYpa, OT
IO KOHTYpa, OPUEHTAIMU IUIOCKOCTH KOHTYpa IO OTHOLICHUIO K JIMHUSM
MAarHUTHOM MHIYKIMHA U OT MOXYJS BEKTOPA MAarHUTHOW MHAYKUWH MAarHUTHOIO
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nosg. OnbsiTel @apagesd. I[lpuunHa BO3HMKHOBEHHS MHIYKIHOHHOTO TOKA.
OnpeneneHue sBIEHUS 3IEKTPOMArHUTHON MHAYKIMHU. TeXHUYeCKOe NPUMEHEHHE
ABJICHHUs. BO3HMKHOBEHME WHAYKIIMOHHOIO TOKAa B AJIOMHHHEBOM KOJBIE NpPH
WU3MEHEHUU NPOXOIAIIEr0 CKBO3b KOJIBIIO MarHUTHOro mnotoka. OmpeneneHue
HaIlpaBJICHUs MHAYKUMOHHOrO ToKa. [IpaBwiio Jlenna. SIBieHus camMOMHIyKLHU.
MHAyKTUBHOCTb. DHEPrUusi MarHUTHOTO MOJS TOKA. [IepeMEHHBIN 3JIeKTpUYECKUI
TOK. OJIEKTPOMEXaHMYECKUM WHAYKLIHOHHBIA reHeparop (Kak mpuMep —
runporereparop). Ilorepu sneprum B JIOIL, cnocoObl yMeHBIIEHHSI MOTEPb.
Ha3znauenuwe, ycTpoHCTBO M TPUHLMI JIEHCTBUSA TpaHCPopMaTopa, €ro
IIPUMEHEHUE IIpU IIepefade dJIEKTPOIHEPIUU. OJIEKTPOMAarHUTHOE TIOJIE, €ro
UCTOYHHK. Pa3zinume MexXIay BUXPEBBIM 3JEKTPUUYECKUM M DIJIEKTPOCTATUYECKUM
NOJIIMU. DJEKTPOMArHUTHBIE BOJHBL: CKOPOCTb, MOINEPEYHOCTh, JJIMHA BOJHBI,
IPUYMHA BO3HUKHOBEHHS BOJIH. [lomydeHne W perucTpanusi 3JI€KTPOMarHUTHBIX
BOJIH. BBICOKOYAacCTOTHBIE 3JEKTPOMATHUTHBIE KOJEOAHWA H  BOJHBI —
HEOOXOJUMbIE CpEACTBA JUIsl OCYUIECTBIEHUS paguocBs3u. KomebartenpHblid
KOHTYp, IMOJYy4Y€HUE 3JEKTPOMArHuTHbIX KoieOanuii. dopmyna Tomcona. biok-
CXeMa MEPENAIOIIEr0 U MPUEMHOIO YCTPOWCTB I OCYIIECTBIICHHS PAIUOCBSI3H.
AMIUIMTYAHAsT MOAYJSIIUSL U JAETEKTHUPOBAHHE BBICOKOYACTOTHBIX KOJECOAHUM.
Untepdepeniuss u  nudpakums cBera. CBer Kak  4YacTHBIM  citydaid
JIEKTPOMAarHUTHBIX  BOJH. JlMama3oH BHUAMMOIO HW3JIy4€HUS Ha  IIKale
AJIEKTPOMArHUTHBIX BOJH. YacTUIBI AJIEKTPOMArHUTHOTO M3Iy4eHUs — (OTOHBI
(xBaHThI). SIBNeHue nucnepceuu. Paznoxenue Oenoro cera B ciektp. [lomyuenue
0enoro cBera IMyTEM CIIOKEHUS CIEKTPaJbHBIX 1BETOB. LIBeTa Ten. Haznauenue u
YCTPOMCTBO cHekTporpada u CHEKTpOCKOoma. THUMbl ONTUYECKUX CIIEKTPOB.
CIiiomHON MW JIMHEMYaThle CIEKTPBI, YCIOBUA KX IoxydeHHs. CIEeKTpbl
UCITyCKaHud U noriomenus. 3akoH Kupxroga. CnexkrpanbHblid aHAIU3. ATOMBI —
VUCTOYHUKU U3Iy4YeHHUsT M mnoriouieHus cBeta. OObSCHEHHE W3IIyYeHHUS |
MOTJIOLIEHUS CBETA ATOMaMH U MPOUCXO0XKICHUS JIMHENYATBIX CIIEKTPOB HA OCHOBE
nocTynaros bopa.

3auem 1O TeMe «DIEKTPOMArHUTHOE MOJIE».

JlabopamopHvie pabomuwl

4. VI3ydeHue sIBICHUS AJIEKTPOMArHUTHOW MHYKITUH.

5. HabmroieHue CIiioHoro U JMHEHYaThIX CIEKTPOB UCITYCKaHMSL.

Temvr npoexmos «Pa3BuTHE CpelncTB M CIOCOOOB mepenadn HWHGOpMaluud Ha
JAJIEKUE PAacCTOSIHWS C JPEBHMX BpPEMEH M [0 HamMX JHel», «Meroa
CHEKTPAIBHOIO AHAJIN3a U €r0 IPUMEHEHHNE B HAYKE M TEXHUKE)

Paszgen 4 Crpoenue atoma M atomMHOro sjapa. HMcmosb3oBaHue JHEpPruu
aTOMHBIX siiep (17 u)

CnoHbIM COCTaB palMOAKTUBHOIO U3ITyYeHUs, o-, - U y-yacTulpl. Mojenb aroma
Tomcona. OnwiTel Pesepdopaa mo paccesHuro a-uactuil. [lnanerapHass mMojaelnb
toMa. [IpeBpamenus snep npu paJIrOaKTUBHOM pacraje Ha NpUMEpPE o-pacrnana
panua. OOo3HaueHHE sIep XMMHUYECKHUX OJJIEMEHTOB. MaccoBoe M 3apsioBoe
yucia. 3aKOH COXpPaHEHUs MAacCOBOIO YHMCIIa M 3apsia IMpU PaguOaKTHUBHBIX
npeBpanieHusx. Haznauenne, ycTpoiCcTBO U IPUHIKN JSUCTBUS cueTyuKa I errepa
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u kamepbl Bunbcona. BeiOuBaHue o-4acTUIIaMH MPOTOHOB U3 SIIEp aToMa a3oTa.
Hab6mronenue dotorpaduii oOpazoBaBmmxcs B Kamepe BuiibcoHa TPEKOB YaCTHIL,
y4acTBOBaBUIMX B SAEpHOM peakuuu. OTKpbITUE M CBOWCTBA HEWTpOHA.
[IpoTOHHO-HEUTPOHHAsT MOJENb sAaApa. @OU3NYECKHA CMBICI MacCoBOIO U
3apsaoBoro uucen. OcCOOEHHOCTH siAepHBIX cuil. M30Tombl. DHEprus CBS3M.
BHyTpeHHs 3Heprus atoMHBIX sanep. BzanMocBssb maccsl U sHepruu. Jledekr
Macc. Brlienenue niam noriaomeHne 3HEprun B sIIEPHBIX peakuusax. Jlenenue sapa
ypaHa. Beinenenue sHepruu. YCIOBHA IPOTEKAaHUS YIPABISIEMOM LIETTHOU
peakuuu. Kputnueckas macca. Ha3HaueHume, yCTpOMCTBO, NPUHUMUII JEHCTBHUSA
SJIEPHOTO pEeaKkTopa Ha MEAJICHHBIX HeWTpoHax. [IpeoOpa3oBanue sHepruu saep B
anekTpuueckyro sHepruio. [IpeumymiectBa u Henoctatku ADC mepen ApyruMu
BUJIAMHM DJIEKTpOCTaHIMMK. buonormyeckoe npeucrtsue paauanuu. dusznyeckue
BEJIMYMHBI:  TOTJIOIIEHHAs  J03a  W3IydeHHus, KOIPPUIMEHT  KauecTsa,
DKBUBAJIEHTHAas [J03a. BiMsHUE paguoOaKTUBHBIX W3JIyYEHH Ha JKUBbBIC
opranu3mbl. Ilepmox  momypacmajga — paguOAaKTUBHBIX — BELIECTB.  3aKOH
pannoakTuBHOTO pacmnana. CrocoObl 3alUTHl OT pajualyu. Y CIOBHS MPOTEKaHUs
Y IIPUMEPBI TEPMOSIAEPHBIX peakuuil. Mictounuku sueprun CosHIA U 3BE3I.
Koumponenasa paboma mno Tteme «CTpoeHHe aToMa W aTOMHOTO sjpa.
Hcronb30BaHME YHEPTUN ATOMHBIX SAEPY.

Jlabopamophwvie pabomul

6. I3MepeHne ecTeCTBEHHOTO paJnalliOHHOIO (hOHA T03UMETPOM.

7. U3ydeHue aeneHus siapa aToMa ypaHa no ¢portorpaduu Tpekos.

8. MH3yueHue TpEKOB 3apsHKEHHBIX YACTUI[ IO TOTOBBIM (oTorpadusm»
(BO3MOXHOE BBITIOJTHCHHE JIOMA).

Tema npoexma «HeratuBHOe BO3JIEWCTBHE paavalMi  (MOHU3UPYIOLIUX
U3JTy4YEHHI ) Ha KUBbIE OPTaHU3MBbI M CIIOCOOBI 3AIUTHI OT HEEY

Pa3znen 5. Ctpoenue u 3Bosonus Beesiennoii (6 1)

CoctaB ConHeuyHoil cuctembl: CoiiHIIE, BOCEMb OOJBIIMX IJIaHET (IIEeCThb W3
KOTOPBIX HMMEIOT CIIyTHHKH), MSATh IUIAHET-KapJIMKOB, AaCTEPOU[IbI, KOMETHI,
MeTeopHbie Tena. @opmupoBanre COTHEUHOM CUCTEMBI. 3eMJISl U TJIaHEThl 3€MHOM
rpynmbl. OOIIHOCTh XapaKTEPUCTUK TUTAHET 3eMHOM rpymimbl. [[aHeThI-TUTraHThI.
COyTHHKA M KOJiblla IJIAHET-TUraHTOB. Manbie Tena COJIHEUHOW CHUCTEMBI:
acTepouIbl, KOMEThI, MeTeOopHbIe Tena. OOpa3oBaHHe XBOCTOB KoMmeT. PanuaHT.
Meteoput. bonua. ConHile U 3Be3/bl: cioucTas (30HHAs) CTPYKTypa, MAarHUTHOE
none. HWcrounuk »sHeprum ConHIA W 3BE3l — TEIUIO, BBIACISIEMOE MpHU
MPOTEKaHUU B UX Heapax TepMmosifepHbix peakuuil. Ctaguu sBosronuu CosHia.
lNanaktukn. Meraranmaktuka. Tpu  BO3MOXKHBIE MOJEIM  HECTAIMOHAPHOU
Bcenennoit, mnpemnmoxkenHele A. A. ®puamaHoM. OKCHEPUMEHTAIBHOE
noaTBepkaeHue Xab0som pacumpenus Beenennoit. 3akon Xa006ma.

3auem 1o Teme «CTpoeHHE U HBOJOIMS BeeneHHon»

Temvr  npoexmog «EcTecTBeHHBIE CHOYTHUKH TUIAHET 3E€MHOM TPYIIIBIY,
«EcTecTBeHHbIE CITYTHUKHU IJIAHET-TUTAHTOBY
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Pa3znen 6. [loBropenue (12 u)

3aKOoHBI B3aUMOCHCTBUS U ABMKEHUS Tesl. MexaHuyeckrue KojaeOaHus U BOJIHBI.
3ByK. DnekTpoMaruuTHoe nosie. CTpoeHue aroma u aTOMHOTO sijipa. CTpoeHue u

ABOJTIOLMS BeesieHHOoM. O000I1eHueE.

I1l. TemaTu4eckoe mIaHUPOBAHUE

Ne Paznen KonnuectBo
/11 4acoB
1 | 3aKoHBI B3aUMOJCHCTBUS U ABUKCHUS TEI 33
2 | Mexannyeckue KojiebaHUs! M BOJIHBI. 3BYK 15
3 | DIEeKTpOMarHuTHOE MoJie 22
4 | CtpoeHue aToMa U aTOMHOTO sJIpa 17
5 | CtpoeHue aToma 1 aTOMHOTO sifpa. Vcronbs3oBanue 6
DHEPTUU ATOMHBIX SITIED
6 | [loBTropenue 12
Htoro 105

I1l. KanengapHo- TeMaTH4ecKoe IJIaHUPOBAHUE
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Ne Copnepxanue Matepuana Kon-Bo | JlaTa mpoBeneHust [Tpumeuanue
n\i 94acoB
T10 TJIaHy (hakTHIecKn

3aKkoHbI B3aUMOeliCTBUA M IBU/KEHHSA 33

1 Marepuanbnas Touka. Cucrema orcuera. | 1
Tlepemerenue

2 Omnpenenenne KOOPIUHATHI ABIKymerocs | 1
Tena

3 [Tepemenenre npy MpSIMOTUHEHHOM 1
PAaBHOMEPHOM JBIKCHUH

4 [IpssMonHEHOE paBHOYCKOPEHHOE 1
JIBUOKEHUE. Y CKOPEHUE

5 CxopocThb IpSAMOJIIMHEHHOTO 1
PaBHOYCKOPEHHOTO JIBIKCHUSL.

6 I'paduk ckopocTu 1

7 Pewienue 3agau 1

8 [epememnienne npu NPsIMOJIMHEHHOM 1
PaBHOYCKOPEHHOM JIBIDKCHUH

9 [lepemerenne mpu MPSIMOTHHEHHOM 1
PaBHOYCKOPEHHOM JBIKECHHHU 0e3
Ha4yaJIbHOW CKOPOCTHU

10 Jlaboparopnas pabota Ne 1 1
«HccnenoBanne paBHOYCKOPEHHOTO
JBUKEHHS 0€3 Ha4allbHOM CKOPOCTH

11 Pemrenue 3anau 1

12 OTHOCUTENBHOCTD ABIDKCHUSI 1

13 WuepunanpHbIE CHCTEMBI OTCYETA. 1
IlepBbIit 3ak0H HproTOHA

14 Bropoii 3akon HeroToHa 1

15 Tpetuii 3akoH HproTOHA 1

16 Pemrenue 3amau 1

17 CB00OOHOE ITaJIEHNE TEII 1

18 JBrxeHue Tena, OpOIIEHHOTO BBEPX. 1
HepecoMoCTb.

19 JlaGoparopnas padora Ne 2 «3menenue 1
YCKOpEeHHUs1 cCBOOOTHOTO TTaICHUSI

20 3aKOH BCEMUPHOT'O TSTOTEHHUSI. 1

21 Yckopenne cBOOOIHOTO Ta/IeHHS Ha
3emiie U Ipyrux HeOECHbIX TeIax

22 Cuna ynpyroctu. Cuna TpeHus 1

23 [IpssmonuHeliHOe 1 KPUBOJIMHEWHOE 1
JIBWKeHUE. [[BrkeHue Tena mo
OKPY>KHOCTH C IIOCTOSIHHOM TI0 MOAYJIIO
CKOPOCTBIO

24 McKyccTBeHHBIE CITYTHUKH 3€MIIH. 1

25 Nwmmynec Tena. 3aKkoH COXpaHEeHUs 1
MMITYJIbCA.

26 PeakTuBHOe nBmxeHue. PakeTsl 1

27 Pemnrenne 3amau 1

28 Pabora cuibl. 1

29 TloteHnmanpHasg U KHHETUYECKAS 1
SHEPrUu.

30 BriBo 3aKOHA COXPaHEHUS 1
MEXaHUYECKOU JHEPTUH

31 Pemenue 3anau 1 56

32 Konumponvnas paboma 1




10 TEME «3aKOHEI B3aMOJIEHCTBUA U
JBHWKCHUS
TSI

33 Uroru rnassl

Mexannyeckne KoJieOaHusl M BOJHBI. 3BYK 15

34 KonebarensHoe asmxenue. CBOOOIHBIE 1
KoseOaHus

35 Benuunabl, XapakTepu3yonme 1
KoJIeOaTeNIbHOE IBI)KEHHUE

36 Jlaboparophas padora Ne 3 1
«MccnenoBanue 3aBUCHMOCTH TIEPHOAA U
YaCTOTHI CBOOOIHBIX KOJIeOaHUH
HUTSHOTO MasiTHUKA OT €r0 JJIMHBDY

37 *["apmonnyeckue koieOanus. Pemenve 1
3a/1a4

38 3aryxaromue koeOanus. BeiHyxaennasie | 1
kosiebanus. Pezonanc

39 Pemienue 3agau 1

40 PacnpocTpanenne konebanmii B cpee. 1
BosHbl

41 [Jnuna BomHbl. CKOPOCTH 1
pacrpocTpaHeHus BOJH

42 Hcrounnku 3Byka. 3ByKoBbIe Konebanns | 1

43 BricoTa, TeMOp ¥ TPOMKOCTB 3ByKa 1

44 PacnipocTpanenue 3Byka. 3ByKOBbIE 1
BOJIHBI.

45 OTtpakeHne 3ByKa. 3BYKOBOM pPE30HAHC 1

46 Pemenwe 3amau 1

47 KontponbHas pabota o Teme 1
«MexaHn4yecKre KoJieOaHus U BOJTHEI.
3ByK"

48 Wroru rnaesl «Mexanndeckue koieOanus | 1
Y BOJIHBL. 3BYK.»

J1eKTPOMATHUTHOE M0JIe 22

49 MarnauTtHoe 1oie 1

50 Hampasnenue Toka u HarpaBiieHue TUHUN | 1
€ro MarHUTHOT'O TIOJISt

51 O6HapyXeHHe MarHUTHOTO TIOJIS 10 €T0 1
JIEUCTBUIO HA JIEKTPUUECKH TOK.
[IpaBuio 1eBOil pyKu

52 NHnykimst MarHuTHOTO MOJISA. 1

53 MarHuTHBIN TOTOK 1

54 Pemrenue 3amau 1

55 SIBneHne AIIeKTPOMarHUTHOW WHAYKIIUU 1

56 JlaGoparophas padorta Ne 4 «3y4yenune 1
SIBJICHUS 3JICKTPOMArHUTHON MHJTYKITUI

57 Hanpasnenue nHIyKIIMOHHOTO TOKA. 1
[IpaBuio Jlenna

58 SlBneHue caMOMHAYKIINU 1

59 Tlonmydyenue u nepegaya NEPEMEHHOTO 1
anekTpryeckoro Toka. TpancdopmaTop

60 ONeKTpOMarHuTHOE MoJe. 1
DJNIEKTPOMarHUTHBIE BOJHBI

61 KonebarenbHsiii koHTYp. [Tonydenue 1
3JIEKTPOMArHUTHBIX KOJIeOaHMi

62 [IpuHIMITEI paAHOCBS3U U TEIEBUICHUS 1
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63 DJIeKTpOMarHuTHasl MPUPOJIA CBETa 1

64 IIpenommnenne cera. dusuveckuit cmpican | 1
MOKAa3aTeNs NpeJIOMIICHHUSI.

65 Pemenmne 3amaa 1

66 Hucnepcus ceera. LlgeTa Ten 1

67 THITBI ONTHYECKUX CIIEKTPOB. 1

68 JlaGoparopnast pabota Ne 5 «Habmonenne | 1
CIUIOIITHOTO U JIMHEHYAThIX CIIEKTPOB
HCITyCKaHHSD»

69 [MornomeHwe U UCITyCKaHKe CBETa 1
aromamu. [IpoucxoxaeHue auHeRYaTbIX
CIIEKTPOB

70 3ader 1Mo TeMe «IESKTPOMArHUTHOE 1
noJe

CTpoeHne aTOMa M ATOMHOIO siApAa. 17

Hcnoab3oBaHue SJHEPIruM ATOMHBIX sijiep

71 Crpoenue atomMa. PaamoakTHBHOCTB. 1
Mognenu aToMOB

72 OTKpBITHE IPOTOHA U HEUTPOHA 1

73 CoctaB aTOMHOTO siapa. SlnepHble cHUiIbl 1

74 PanmnoakTuBHBIE IpeBpanieHust aTOMHBIX | 1
anep

75 Pewienue 3agau 1

76 DKcIepuMEeHTaNbHBIE METOIBI 1
MCCIICIOBAHUS YaCTHII.

77 JlaboparopHas padota Ne 6 «M3mepenue 1
€CTECTBEHHOT'O PaJHallMOHHOTO (poHa
JIO3UMETPOM»

78 Oueprus cBs3u. Jledekt macc 1

79 Henenue sinep ypana. llenHas peakmmst. 1

80 Jlaboparophas padota Ne 7 «M3yueHue 1
JIeNIeHHs sijpa aToMa ypaHa 110
(hoTorpaduu TPEKOB»

81 Snepusiit peaktop. [IpeodpasoBanne 1
BHYTPEHHEH YHEPTUH aTOMHBIX SIZIEp B
ANEKTPHYECKYIO.

82 ATOMHas SHEpreTHKa 1

83 buonorudgeckoe neficTpre paauaim. 1
3aKoH paJInOaKTUBHOTO pacrajia

84 TepmosiiepHast peakiusi. 1

85 Pemrenue 3amau 1

86 KonrtponbHas padora o teme «Ctpoenue | 1
aToMa M aTOMHOTO spa. Vcrnonb3oBaHue
9HEPI'UU aTOMHBIX sITIEP»

87 Wroru rnassl. JlaboparopHast pabora Ne 8 | 1
«/3y4enue TpeKoB 3apsHKEHHBIX YaCTHIL
10 TOTOBBIM (poTorpadusim»(Ha J1oM)

Ctpoenue u 3BoIonMs BeesienHoit 6

88 CocTaB, CTpO€HHE U IPOUCXOKICHHE 1
ConHEeYHOH CUCTEMBI

89 Bounbime nnanersl ConHeunolt cucrembr | 1

90 Mautbie Tena CoJIHEUHOW CHCTEMBI 1

91 CrtpoeHue, H3ITyueHUe U IBOJIOLUS 1
ConHua u 38e31

92 Ctpoenue u 3Bostonus Beenennoit 1

93 3auet no Teme «CTPOCHUE U SBOJTIOLIHS 1
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Bcenennoi»

IloBTOpEHHE 12

94 3akoHbI B3auMoaeHcTBUSA U JBUKECHUS 1
Tel

95 3axoHbl B3aumoaeHcTBYS U IBUYKEHUS 1
Tel

96 Mexannueckue KojebaHus 1 BOIHBL 3ByK | 1

97 ONeKTpOMarHuTHOE NoJe 1

98 DJICKTPOMArHUTHOE T10JIC 1

99 CTpoeHue aToMa ¥ aTOMHOTO sIIpa. 1
Vcnonp30BaHNe YHEPTUU aTOMHBIX SIAEP

100 | Ctpoenue aToMa 1 aTOMHOTO SIIpA. 1
Hcnonp30BaHue SHEPTUU aTOMHBIX SCp

101 | Crpoenue u 3Bonroiust BeeneHHoi 1

102 | Pemenue 3amay 1

103 | HroroBasi KOHTpOJbHAs paboTa 1

104 | Ananu3 omMOOK KOHTPOJIBHOM paboThI 1

105 | MroroBoe 00001IeHIE U TIOBTOPEHHUE 1
Hroro: 105
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