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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma 1o ¢pu3nKe Ha ypOBHE OCHOBHOT'O O0IIEro 0Opa3oBaHUs COCTaBJIEHA HA OCHOBE
MOJIOKEHUH U TpeOOBaHUM K pe3ylbTaraM OCBOEHUS Ha 0a30BOM YpOBHE OCHOBHOMU
o0Opa3oBaTenbHO porpaMMmel, ipenctaBieHHbx B DT'OC 000, a takxke ¢ yaétom (henepanbHOit
paboueii mporpammbl Boctiutanus v Konnenuuu npenoaaBanust yaueOHoro rnpeamera «Puznkay.

CopepxaHue MPOrpaMMEI 10 (GU3KKE HAMIPABICHO HA ((OPMUPOBAHHUE ECTECTBCHHOHAYYHOM
rPaMOTHOCTH OOYyYalOUIMXCA U OpraHU3alMI0 U3y4yeHUs] (PU3UKHU Ha JAESITeIbHOCTHOM ocHOBe. B
nporpaMMe 1o (PU3MKE YYHMTHIBAIOTCS BO3MOXKHOCTH Yy4YeOHOro MpeaMeTa B pean3aluu
tpeboBanuit ®I'OC OOO K MmIaHUPYEeMbIM JIMYHOCTHBIM W METANpPEIMETHBIM pe3yibTaTaM
O0y4YeHHsI, a TaKKe MEXKIPEJAMETHBIE CBSA3M E€CTECTBEHHOHAYYHBIX Y4YE€OHBIX HpPEIMETOB Ha
YPOBHE OCHOBHOTO 00111ero 00pa3oBaHHUsl.

[TporpamMa mo (u3MKe ycTaHABIMBAeT paclpejeiieHne y4yeOHOro marepuana Mo rojam
oOyuenus (o Kiaccam), MpeasiaraeT MPUMEPHYI0 TIOCIEI0BaTEIbHOCTh H3YYCHHS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHSI IPEIMETHOTO COJCPKAHUS M YUETE BO3PACTHBIX 0COOCHHOCTEH
o0y4aronuxcs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ LETbI0 OKa3aHHUsI METOANYECKON MOMOIIN YUYUTEIIO
B CO3/1aHUU pabouell mporpaMMel 10 y4eOHOMY MTPEIMETY.

OwusmKa SBISETCS CUCTEMOOOPA3YIOMIMM Il €CTECTBEHHOHAYYHBIX Y4EOHBIX IPEIMETOB,
MOCKOJNIBbKY (pU3UYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIECCOB U SBICHUM, N3Y4aeMbIX XUMHEH,
Ouonoruelt, acTpoHoMHer U (U3NYECKON reorpadueil, BHOCUT BKJIJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, MPEeAOoCTaBisieT HauOojee siCHble o0pa3ibl MPUMEHEHHS HAyYHOI'O METOoja
MO3HAHUS, TO €CTh CII0CO0a MOTyYeHHS JOCTOBEPHBIX 3HAHUI O MHpE.

Opna U3 rIaBHBIX 3a3/a4 (U3NYECKOr0 0Opa3oBaHUs B CTPYKType oO0IIiero odpazoBaHuUs
COCTOUT B (OPMHUPOBAHUHM €CTECTBEHHOHAyYHOW TPAMOTHOCTH W HMHTEpeca K HayKe Yy
oOy4aronuxcs.

N3yuenne ¢u3ukm Ha 0a30BOM YPOBHE MPEAIOJAraeT OBJAJCHHE CIETYIONIMH
KOMIIETEHTHOCTSIMH, XapaKTEePU3YIOIIMMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTbD:

e  HAYYHO OOBSICHSTH SIBIICHUS,

e  OLIEHUBATh U MOHMMATh OCOOCHHOCTH HAYYHOTO UCCIIEI0OBAHMS;

e HMHTEPHPETUPOBATH JAHHBIC M MCIOJIb30BaTh HAYYHBIE JOKA3aTeNIbCTBA JUISA IOJYYECHHS
BBIBOJIOB.

[lenn u3yueHuss QU3MKU HA YPOBHE OCHOBHOTO OOLIEro oOpa3oBaHUS OMNPEIEIECHbI B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusnka» B 00pa30BaTENIbHBIX OpPraHU3AIUAX
Poccuiickoit ®enepanuu, peamu3yromMX OCHOBHBIE 00II€00pa3oBaTelbHbIE POrPaMMBI,
yTBepkAEHHON pemenneM Komternn MunucrteperBa mpocsemieHus Poccuiickoin @enepanuu
(mpotokoin ot 3 nexadps 2019 r. Ne [IK4BH).

Henu nzyyeHus GpU3NKM:

e IpUOOpEeTeHHE MHTEpeca U CTPEMIICHHUS 00yUarOMUXCsl K HAYYHOMY U3Y4YE€HHUIO TPUPO/IHI,
Pa3BUTHEC UX MHTCIIICKTYAJIIBHBIX U TBOPUYCCKUX CHOCO6HOCT€I>1;

e Dpa3BUTHE TPEACTABICHUH O HAyYHOM MeETOA€ TNO3HaHUS M  (OpMHpPOBAHUE
HCCIIEIOBATEIILCKOTO OTHOIIEHHS K OKPY)KAIOIIUM SIBIICHHSIM;

e (GopMHpPOBaHWE HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa M3YYEHUS] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHUE MpENCTaBICHUN O poiau (U3UKHU IS Pa3BUTHUS JAPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

e pa3BUTHE TPEICTABICHUNH O BO3MOXKHBIX cdepax Oyaymeid mnpodeccuoHaIbHOM
JeSITeIbHOCTH, CBSI3aHHOM C ()M3MKOH, MOATrOTOBKA K AajbHeWieMy oOyuyeHHIO B 3TOM
HaITpaBJICHHUH.



JlocTrxeHne 3THX Ienedl MmporpaMMbl Mo (U3MKE Ha YpOBHE OCHOBHOIO OOILEro
00pa3oBaHUs 00ECIICUNBACTCS PEIICHUEM CIIEIYIONNX 3a/1aY:

e pUOOpETEeHHE 3HAHUI O TUCKPETHOM CTPOSHHH BEIIECTBA, O MEXaHUYECKUX, TEIIJIOBBIX,
AJIEKTPUUECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHHSIX;

e mpuoOpeTeHre yMEHHUI OMUCHIBATH U OOBACHATH (PU3NUECKUE SIBICHUS C HCIIOJIb30BAaHHEM
MOJTYYCHHBIX 3HAHHIA;

e OCBOCHHE METOAOB pEUICHHUS NPOCTEHIIMX pacu€THBIX 3a7ad C HWCHOJIb30BAHUEM
(GU3NIECKUX MOJIEIICH, TBOPUECKUX U MPAKTHKOOPUECHTHPOBAHHBIX 3a/1a4;

e pa3BUTHE yMEHHI HAOJNIOJATh NPUPOIHBIC SIBICHUS U BBIIOIHATH OIBITHI, Ja00PaTOPHbIC
paboThl M SKCIEPUMEHTAIBLHBIC WCCICIOBAHUS C HCIOIB30BAHUEM H3MEPHTEIBHBIX
puOOpOB;

e ocBoeHHE NpUEMOB pPabOTHl ¢ HHpOpMAIHMEld (UINIECKOTO COJEPIKAHMS, BKIIOYAs
UH(POPMAITUIO O COBPEMEHHBIX JIOCTHKEHUSIX (PH3UKH, aHATIN3 U KPUTHUECKOE OLICHUBAHUE
nHpopmanuu;

e 3HAKOMCTBO CO cepamMu MpoheCCUOHATHLHON ACSITeILHOCTH, CBI3aHHBIME C (PH3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAaHHBIMHU Ha JIOCTHKCHUAX (PH3UUECKON HAYKH.

Ha m3ydenue ¢usuku (0a30BbIi ypoBeHB) 8 Kjacca Ha YpOBHE OCHOBHOTO OOIIETO
o0OpaszoBaHus OTBOIUTCA 68 yacoB (2 yaca B HECIIO)

Ha m3yuenue ¢usuxu (6a30BbIii ypoBeHb) 9 KilaccaHa ypoBHE OCHOBHOTO OOIIETro
oOpa3zoBaHus OTBOAUTCS 68 yacoB (2 yaca B HEJCIIO).

[Ipennaraemsiii B mporpamme 1o (GU3KKe MepeyeHb JTabopaTOPHBIX pabOT M OMBITOB HOCHUT
PEKOMEH/IaTeNIbHBIA XapakTep, Y4WuTesb JAejaeT BbIOOp MpoBeleHHs JabOopaTOpHBIX padoT U
OTIBITOB C YYE€TOM UHAWBUIYAIBHBIX 0COOEHHOCTEH 00yUYarOMMXCsl, CIIICKA SKCIEPUMEHTATBHBIX
3aJJaHUH, MTpeJylaraéMbIX B paMKaX OCHOBHOI'O TOCYIapCTBEHHOI'0 3K3aMeHa 10 (pu3uKe.

COJAEP/)KAHUE OBYYEHUA

8 KIIACC

Pa3nen 6. TenuioBble siBJIeHUS.

OcHOBHBIE MOJOXKEHUS MOJIEKYIIPHO-KMHETUYECKOW TEOpUU CTpOoeHHUs BenlecTBa. Macca u
pa3Mepbl aTOMOB U MOJIeKYJ. OMNbIThI, MOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
KUHETUYECKON TEOPHH.

Monenu TBEPIOTO, KHUAKOTO U ra3000pa3HOTO COCTOSHUH BelecTBa. Kpucrannndeckue u
amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, )KUIAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJOKEHUN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMauyuBaHME U KaNWULSIPHBIE SIBIEHUS. TerioBoe
pacIiupeHHe U cxaTue.

Temneparypa. CBA3b TeMIEpaTypbl CO CKOPOCTbIO TEIJIOBOIO JBH)KEHHUS YaCTHILL.
Buytpennss sneprus. CriocoObl U3MEHEHHs BHYTPEHHEH SHEprHH: TeIUIonepeada U COBEpIICHHE
paboTel. Busl Teruionepeaaun: TEIONPOBOAHOCTh, KOHBEKITHS, U3ITyUeHUE.

KonuuectBo TemnoTel. YaenpHas TEIIOEMKOCTh BellecTBa. 1eMIooOMeH U TEeIoBOe
paBHOBecHe. YpaBHEHHE TEIUIOBOTro Oananca. [lnaBieHune W OTBepAEBaHHME KPHUCTATUTMUECKUX
BEIIECTB. YAeNbHas TemoTa tuiaBieHus. [lapooOpa3zoBanue u KoHaeHcarus. lcnmapenwue.
Kunenue. YnaenbHas TerioTa mapooOpa3oBaHus. 3aBUCHMOCTh TEMIEPATYypbl KHUICHHS OT
aTMOC(epHOTO JTaBJICHHUS.

Bnaxnocts Bo3yxa.

DHeprusi TOIIUBaA. Y IeibHas TEIJIOTa CrOPaHusl.



[Tpuntuner pabotel TermoBbix aurareneid KIIJ[ termmoBoro npurarens. TermmoBbie
JIBUTATEIH U 3aIUTa OKpY>KaroLeh cpeibl.
3aK0H COXpaHEHUS U MPEBPAIEHUS YHEPTUH B TEIJIOBBIX ITPOIIECCaX.

Hemoncmpayuu.

Habmotenne OpoyHOBCKOTO JTBUKCHHUSL.
Hab6monenue nuddysun.
HaGumroienue siBieHN CMauYMBaHUS U KalTUJUISPHBIX SIBIICHUH.
Habinroienue TemnoBoro paciiupeHus Te.
W3meHeHue naBlieHus Ta3a Mpu U3MEHEHUH 00bEMA M HAarpeBaHUM HITH OXJIAXKICHUU.
[IpaBua u3MepeHus TeMIeparypsbl.
Bunael reruionepenaun.
OxuaxieHre npy COBEpIICHUH PabOTHI.
HarpeBanue npu coBepiiieHUU paOOThl BHEITHUMHU CUJIaAMHU.
CpaBHeHuE TEIII0EMKOCTEN pa3IMuHbIX BELIECTB.
Habnronenue kumeHusl.
Habntoienne nocTostHCTBa TeMIEpaTyphl MIPH ILIABICHHUH.
13. Mojenu TEeImIOBbIX JBUTaTEIICH.

Jlabopamopnwvie padbomot u onvimul.
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OnbITHl IO OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHHUSL.
OnbITH O BBIPALIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM MITU caxapa.
OnbITHl 1O HAOJIIOICHUIO TEIJIOBOI'O PACILIMPEHUS Fa30B, XKUIAKOCTEH U TBEPBIX TE.
Ormpezenenue naBjaeHus BO3/1yXa B Oa/IOHe MIMPHUIIA.
OnbITh, 1EMOHCTPUPYIOLIME 3aBUCUMOCTh JIaBJICHUS BO3/yXa OT €ro oobéma u
HarpeBaHus WIN OXJIaXKJICHUS.
6. IlpoBepka rumoOTe3bl JMHEHHOW 3aBUCUMOCTH JJIMHBI CTOJOWMKA JKUAKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIiepaTypsbl.
7. HaOmoneHune mM3MeHEHMs BHYTPEHHEW SHEpruM Tejia B pe3ylibTaTe TeIulonepeaayd u
paboThl BHEUTHUX CHII.
8. HccnenoBaHue sIBIEHUS TEIUIOOOMEHA IPU CMELIMBAHUHU XOJIOJHOM U TOpsYei BOJIBI.
9. OmnpeneneHue KOJIUYECTBA TEMJIOTHI, TOJIYYEHHOTO BOJIOM MpHU TEIIO0OMEHE C HarpeThIM
METAJUINYECKUM IIHIIUHIPOM.
10. Omnpenenenue ynenbHON TEMIOEMKOCTH BELIECTBA.
11. HccnenoBanue npouecca UCIIapeHHsl.
12. OnpeneneHrne OTHOCUTEIbHON BIaKHOCTH BO3TyXa.
13. Omnpenenenue yaenbHON TEMIOTHI MJIaBICHUS JIb/a.

Paznen 7. DinekTpuyeckue 1 MAarHUTHBIE SIBJICHHS.

Onexkrpuzanus Tein. J[Ba poga anekTpuyeckux 3apaa0B. BzaumoneiicTBue 3apskeHHBIX TEL.
3akoH KyrnoHa (3aBUCMMOCTB CHIIBI B3aMMOICHCTBHSI 3apsDKEHHBIX TEJI OT BETMUMHBI 3apsi/ioB U
pPacCcTOSTHUS MEX]Ty TEIAMH).

Onexkrpuueckoe nojie. Hanpspk€HHOCTH anekTpudeckoro noss. IIpuHmun cynepno3unuu
AIIEKTPUYECKHUX I0JIel (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsioB. DJIEMEHTApHBIM auleKTpudeckuil 3apsan. CrpoeHue
aToMma. [IpoBOTHUKY U JUANIEKTPUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOIO 3apsa.

ONEeKTpUYEeCKUH TOK. YCJIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOro ToKa. McTouHukn
MOCTOSIHHOTO TOKa. JleHWCTBUSA 3JIEKTPUYECKOTrO TOKa (TEIIoBOE, XMMHMUYECKOE, MarHUTHOE).
ONEKTPUYECKUH TOK B )KUJKOCTSX U ra3ax.
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Onektpuyeckass 1enb. Cuna Toka. OyekTpuyeckoe HampsbkeHue. ConpoTUBIICHHE
MpPOBOJIHUKA. YIeIbHOE COMNpPOTUBIIEHHE BemiecTBa. 3akoH Oma Juisl  yyacTka IemHu.
ITocnenoBarenbHOE U MapaJUIeIbHOE COCTMHEHUE TPOBOHUKOB.

PaboTa 1 MOIIHOCTB AJIEKTpHYECcKOro Toka. 3akoH [[xoyms—JIeHia. DnekTpuyeckue 1nenu u
MOTpeOUTEHN DIIEKTPpUUECKON dHEepTrun B ObITy. KOpoTKOE 3aMbIKaHUE.

ITocTosnHBIE MarHuThl. B3anMoaeHCTBHE IIOCTOSIHHBIX MArHUTOB. MAarHuTHOE IIOJe.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue i )ku3Hu Ha 3emiie. OnbIT Dpcreaa. MarHuTHoe mose
ANEKTPUYECKOTO TOKa. [[puMeHeHne 3JIEKTPOMAarHuToB B TEXHUKE. [[eliCTBME MAarHUTHOTO TOJIS
Ha TMPOBOJHUK C TOKOM. OJIEKTPOJBHUIaTelb IOCTOSHHOrO ToKa. Fcrnonb3oBaHue
AJIEKTPOJIBUTaTEIeH B TEXHUUECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

OnbiTel  @apajned. SBieHue diaeKTpoMarHUTHOM  wHAykuuu. [lpaBuwino  Jlenia.
Onekrporenepatop. CrnocoObl TONYYEHHUS JICKTPUUYECKOW DSHEPTUU. IDJICKTPOCTAHIIMH HaA
BO300HOBJISIEMBIX HUCTOYHUKAX YHEPTUH.

Hemoncmpayuu.

Onexrpusauus Tei.
JIBa pojia 3JIEKTPUUYECKUX 3apsiIOB U B3aUMOJICUCTBUE 3aPSIKEHHBIX TE.
YCTpoHCTBO U JENCTBUE DIEKTPOCKOIIA.
OneKTpocTaTu4ecKast UHIAYKIHS.
3aKOH COXpaHEHMsI ANEKTPUUECKUX 3aps/IOB.
[IpoBOIHUKY U TUATEKTPUKH.
MonenrpoBaHue CUIOBBIX JTUHUM 3IEKTPUYECKOTO MOJIA.
HcTouHMKY TOCTOSIHHOTO TOKA.
JIerCcTBUS AIEKTPUIECKOTO TOKA.
DNEKTPUYECKUN TOK B JKUJKOCTH.
I"a30BbIit pa3psa.
W3mepenue cuibl TOKa aMIIEpPMETPOM.
N3mepeHnue 31eKTpUYecKOro HarpsiKeHHs BOJIbTMETPOM.
PeocraT u Mmara3uH cOnpoTUBICHU.
B3aumoencTBue NoCTOSHHBIX MarHUTOB.
MonenrpoBaHue HEBO3MOKHOCTH pa3IeIeHUs IOJIOCOB MarHUTA.
MonenpoBaHue MarHUTHBIX MTOJIEH TTOCTOSIHHBIX MarHUTOB.
OmeIT Dpcrena.
MarauTtHoe 1ose Toka. DJIEKTPOMAarHmr.
JlelicTBME MarHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM.
DNeKTpOABUTaTEb IOCTOSHHOTO TOKA.
Hccnenoanue siBIeHUS 3J€KTPOMAarHUTHON UHIYKITHH.
OneiTel Dapages.
3aBUCUMOCTD HalpaBICHUS HHIYKIIMOHHOTO TOKA OT YCJIOBUM €ro BOSHUKHOBEHMUS.
25. DJeKTporeHepaTop NOCTOSHHOIO TOKA.
Jlabopamopuwvie pabomul u onvimol.
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OnbITH 1O HAOIOJICHUIO AIIEKTPU3ALINY TeJT MHAYKIIUEH U IPH CONPUKOCHOBEHUH.
WccnenoBanue neicTBUS 3JEKTPUUECKOTO MO HA IPOBOJAHUKH U JUDIEKTPUKH.
C6opka 1 mpoBepKa pabOThI ANEKTPUUYECKOH IIETTH MTOCTOSHHOTO TOKA.

W3mepenue u peryinpoBaHue CUIIbI TOKA.

W3mepenue u peryaupoBaHne HapsKEHUS.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, MJIYLIETO Yepe3 PEe3UCTOP, OT CONPOTHBIICHUS
pe3uCTOpa M HANPSHKEHUS Ha PE3UCTOPE.
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7. OnpITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUUYECKOTIO COMPOTUBIIEHUS IIPOBOJHUKA
OT €r0 JUIMHBI, TUIOLA/IN ITOMEPEYHOI0 CEUEHUS U MaTepHaa.

8. IlpoBepka mpaBuia CIOXKEHUS HANPSIKEHUN MPU MOCIET0BATEIBHOM COEIMHEHUH JIBYX
PE3UCTOPOB.

9. IIpoBepka mpaBuiia [JIst CHJIbI TOKA IIPY NAPAJJIEIBHOM COCAMHEHUN PE3UCTOPOB.

10. Ompenenenue pabOTHI ITEKTPUIECKOTO TOKA, UAYILIETO Yepe3 PE3UCTOpP.

11. OmnpeneneHne MOUHOCTH 3JIEKTPUUYECKOIO TOKA, BBIIEIAEMON Ha PE3UCTOPE.

12. WccrenoBanne 3aBUCUMOCTH CUJIBI TOKA, HYILETO Yepe3 JIAMIIOYKY, OT HAIIPSKEHUs Ha
HEH.

13. Omnpenenenue KI1/] narpeBarens.

14. UccnenoBanue MarHUTHOTO B3aUMOJEHCTBUS TOCTOSIHHBIX MarHUTOB.

15. I3ydeHre MarHUTHOTO IOl TOCTOSHHBIX MAarHUTOB TIpU HUX OOBEAMHEHUU U
pa3JieJICHUN.

16. HMccnenoBanue NeUCTBUSA MIEKTPUUECKOrO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThHI, AEMOHCTPUPYIOUIUE 3aBUCUMOCTb CHJIbI B3aMMOJICUCTBUS KaTyIIKH C TOKOM U
MarHuTa OT CHJIbI TOKA U HaIlpaBJICHUS TOKA B KaTyIIKE.

18. M3yueHue NeiCTBUS MATHUTHOTIO MOJISI HA TPOBOJIHUK C TOKOM.

19. KoHcTpyHnpoBaHHUe U U3y4E€HUE PaOOThI 3JIEKTPOJBUTATES.

20. M3mepenue KI1/] anekTpoaBuraTeibHOW yCTAaHOBKH.

21. OmnbITHI IO UCCIIEI0OBAHUIO SBJICHUS 3JIEKTPOMArHUTHON MHAYKIIMU: UCCIIEI0BAaHUE
M3MEHEHUH 3HAYEHUS U HAIllPaBJIEHUsI MHAYKIMOHHOTO TOKa.

9 KUIACC

Pa3zgen 1. Mexannueckue siBJICHHS.

Mexanuueckoe aBuxeHHe. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBLHOCTH
MEXaHWYECKOTO [JBWKEHHs. PaBHOMepHOe mpsMoiauHElHHoe JABWkeHue. HepaBHOMepHOE
npsIMOJIMHENHOE ABM>KeHHe. CpenHsisi U MTHOBEHHAs CKOpPOCTb Teja IpU HEPABHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHoyckopeHHOe mpsiMonuHeiiHoe BrkeHne. CBoOoHOe najeHne. OnbIThl
[Nanunes.

PaBHOMepHOe nBMKeHHE 1Mo OKpykHOCTH. [lepuox m uvactota oOpamienus. JluHeiiHas u
YTJI0Basi CKOPOCTH. LIeHTpOCTpEMUTEIBHOE YCKOPEHHE.

Ilepsbiil 3akoH HerotoHa. Bropon 3akoH Herorona. Tperuit 3akon Herotona. IlpuHiun
CYNEPIIO3UIUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHuUs: Cuiia TpEHUs CKOJIbKEHHUS, CHUJla TPEHUS ITOKOS,
Jpyrue BUJbl TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHMS. Y CKOpPEHHE CBOOOJHOTO MajeHUS.
JBmxenue ranetr Bokpyr Connua. [lepsas kocMuueckas ckopocts. HeBecomMocTh 1 neperpysku.

PaBHOBecue MaTepuanbHON TOUKU. AGCOIOTHO TBEPOE Teno. PaBHOBecue TBEPOTO Tena
C 3aKpEIIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynec Tena. M3menenne mmnynbsca. MMnynbe cuibl. 3aKOH COXpaHEHHs MMITYJbCa.
PeakTuBHOE IBUKEHUE.

Mexanuueckass pabota U MOIIHOCTh. PaboTa cuil TsKecTH, ynpyroct, TpeHus. Cs3b
sHepruu M paboTel. [loTeHuanbHas SHEpPrusi Teja, MOJHATOTO HaJ MOBEPXHOCTHIO 3E€MIIH.
[ToreHunanbHas SHEPrUs cxaToi NpykuHbl. Knnetndeckas sHeprus. Teopema 0 KHHETUYECKON
SHEpPruu. 3aKOH COXPaHEHUS] MEXAHUYECKON YHEPTHUH.

Hemoncmpayuu.
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HaGmoienne MexaHn4ecKoro JBMKEHUS Tella OTHOCUTEIHHO Pa3HBIX TENl OTCUETA.
CpaBHeHMe myTel U TPAEKTOPH ABUKEHUS OJJHOTO U TOTO K€ Te€JIa OTHOCUTENbHO Pa3HbIX
TeJl OTcUuéTa.

N3MepeHne CKOPOCTH U YCKOPEHUS IPSAMOJUHENHOTO JBHKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOT'O JIBUKEHUS.

HaGumoienne IBYKEHUS Tella 0 OKPYKHOCTH.

HalnroneHne MexaHM4eCKUX SBJICHUHN, TPOUCXOAIINX B cucTeMe oTcuéra «Temexkay
npu €€ paBHOMEPHOM M YCKOPEHHOM JIBI)KEHUU OTHOCHTEIHLHO KaOuHeTa (PU3uKy.
3aBHUCUMOCTb YCKOPEHHMS TeJla OT MAcChl Teja U JICMCTBYIONICH HA HETO CHUJIBI.
Habumoienne paBeHCTBA CHIT TIPU B3aMMOJICHCTBUH TE.

M3MeHneHue Beca Tea npu YCKOPEHHOM JABUKECHUH.

10. Ilepenava mmmysbca IpU B3aUMOJCHCTBUU TEJI.

11. IIpeoGpa3zoBaHMsI SHEPTUU NIPU B3aUMOAEHCTBUU Tell.

12. CoxpaHeHHE UMITYJIbCA IIPU HEYIPYTOM B3aUMOJECHCTBUM.

13. CoxpaHeHHe UMITyJIbCa IIPH aOCOIIOTHO YIIPYroM B3aUMOJIEHCTBUY.

14. HaGumronieHre peakTUBHOTO JABKEHHS.

15. CoxpaHeHHE MEXaHHMUYECKOW YHEPTUH IPH CBOOOTHOM T1a/ICHHH.

16. CoxpaHeHHE MEXaHMYECKON SHEPTUU IIPU JBUKCHUHU TEJIa IO IEHCTBUEM MPYKUHBI.
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Jlabopamopusie pabomsl u onvimol.

KoHcTpynupoBaHnue TpakTa JUid pa3roHa M JalbHEHIIEr0 PaBHOMEPHOTO JBMXKEHUS
HIapuKa ujin TCICIKKHU.

Omnpenenenue cpeaHel CKOPOCTH CKOJIBKEHUS OpycKa WM JBWXKEHMS IIapuKa I10
HaKJIOHHOH IJIOCKOCTH.

OnpeneneHue YCKOpPEHMsI Tejla IPU PABHOYCKOPEHHOM JABM)KEHHUU I10 HAKJIOHHOMN
IUIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHHM IPU PAaBHOYCKOPEHHOM IBM)KCHUHU 0e€3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka rumnoTessl: €ciu Npy paBHOYCKOPEHHOM JBM)KEHUHU 0€3 HadalbHOM CKOPOCTH
IMYTHU OTHOCATCA KaK psAa HEUETHBIX YHUCCJI, TO COOTBECTCTBYIOIIUC IMTPOMEIKYTKHU BPECMCHU
OJINHAKOBBI.

I/ICCHCI[OBaHI/IC 3aBUCUMOCTH CHWJIBI TPCHUA CKOJIBXCHUA OT CHJIbI HOPMAaJbHOI'O
JTaBJICHUSL.

Onpenenenne KO3QPUIUEHTA TPEHUS CKOJIbKEHUS.

Omnpenenenne )KECTKOCTH MPYKUHBI.

Onpenenenne paboThl CUJIBI TPEHUS NPU PaBHOMEPHOM JBMKEHMM Tela IO
TOPU30HTAIBHOM TIOBEPXHOCTH.

10. Onpenenenue pabOTHI CUJIBI YIIPYTOCTU TPHU MOIBEME Tpy3a C HCIOJIb30BaHUEM

HCIIOJABH>KHOI'O U IMTOJABUKHOT'O OJIOKOB.

11. M3yueHue 3aKOHA COXPAHECHUS SHEPTHUH.

Pa3nes 2. Mexanu4eckue KoJie0aHUsI H BOJIHBI.
KonebarenbHoe nuxenue. OCHOBHBIE XapaKTEPUCTUKU KOJEOAHMI: MEpUOJ, 4acToTa,

aMIuMTyna. MaTremMaTH4ecKuii W TPYKUHHBIM MasTHUKU. [IpeBpaleHue dSHEprud Mpu
KoJIeOATEIFHOM JIBMKECHUH.

3aTyxa101uHe KoJIeOaHMUSI. BBIHY)KI[CHHLIC kosieOanus. Pe3onanc. MexaHnuecKrue BOJIHEL.

CBolicTBa MexaHM4YecKuX BOJIH. [IpogosibHbIE U TTONIEpEYHbIE BOJIHBL. J[JIiHA BOJHBI U CKOPOCTH
€€ pacrpocTpaHeHus. MexaHnyecKue BOJIHbI B TBEPJIOM TeJle, CEHCMUYECKHUE BOIHBI.

3Byk. ['poMKoCTh 3ByKa U BbicoTa ToHa. OTpakeHue 3Byka. IHQpa3Byk U ynbTpa3ByK.

Hemoncmpayuu.
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Habmtonenue koneOaHMii TeN O/ NEHCTBUEM CUJIIBI TSXKECTH U CUITBI YIIPYTOCTH.
Hab6monenue konebanuii rpy3a Ha HUTH U Ha TIPYXKUHE.

HaGumoienne BBIHYKIEHHBIX KOJICOAHMIA U pe30HaHCA.

PacrnipocTpanenne npoAoibHbIX U IONEPEUYHBIX BOJIH (HA MOJEIN).
Habmtoienne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTHYECKHUI1 pe30HaHC.

Jlaﬁopamopnue pabomul u onvimol.

1. OmnpeneneHue 4acTOTHI U MepHOJa KoJIeOaHU MaTeMaTUYECKOTO MasgTHHKA.
2. OmpenerneHue 4aCTOTHI M IEPUO/IA KOJICOAHUI MPY>KUHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCMMOCTH IEpHO/1a KOJeOaHUH MOABEIICHHOTO K HUTH IPy3a OT AJIMHBI
HUTH.
4. HccrnenoBaHue 3aBUCMMOCTH MEPHOJa KOJICOAHH MPY>KUHHOTO MasiTHUKA OT MaccChl
rpysa.
5. TlpoBepka HE3aBUCUMOCTHU NEPHOJIa KOJIeOaHH rpy3a, OJBEUICHHOIO K HUTH, OT MacChI
rpysa.
6. OTMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh TepH0JIa KOJICOaHUH MPY>KUHHOTO MasiTHAKA
OT MaccChl Ipy3a U KECTKOCTH MPY>KUHBI.
7. W3mepeHue yckopeHus CBOOOIHOIO NaJACHHUS.
Paznen 3. Di1eKTpOMArHUTHOE N0J1€ H 3JIeKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHUTHOE I0JIe. ODJIEKTPOMAarHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BouH. lIkana 31eKTpOMarHuTHBEIX BOJH. MCIonb30BaHUEe 3JIEKTPOMArHUTHBIX BOJH AJII COTOBOM
CBSI3H.
DnexkTpoMarHuTHas npupoa ceta. CkopocTh cBeTa. BomHoBBIE CBOMCTBA CcBETA.
Hemoncmpayuu.
1. CBoiicTBa 2JIEKTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
Jlabopamopnusie pabomsl u onvinol.
1. H3ydeHue CBOWCTB AJIEKTPOMATHUTHBIX BOJH C TOMOIIIbIO MOOMIIBHOTO TenedoHa.

Pa3gen 11. CBeToBbIe ABJICHUS.
JlyueBast mosienb cBeta. Mctounuku cBera. I[lpsiMonmHEitHOE pacpOCTpaHEHHE CBETA.

3armenus Connua u JIynsl. Otpaxkenue cBeta. [1nockoe 3epkano. 3akoH OTpakeHUs CBETa.

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOH MMpeJIOMJICHUS CBETA. ITonnoe BHYTPCHHCC OTPAKCHUC CBCTA.

Hcronp30BaHKe ITOIHOTO BHYTPCHHET'O OTPAKCHHUA B OIITUICCKHUX CBETOBOAAX.

JIunza. Xon nyueil B nuH3e. OnTudeckas cucrema (oToanmapara, MUKPOCKONa U

Teneckorna. [1a3 kak ontuyeckas cucreMa. bim3opykocTs U JaabHO30PKOCTb.

Paznoxkenue O6eoro cBera B CIICKTD. OmnpwiTel HetoToHa. CoxeHne CIICKTPAJIbHBIX IIBCTOB.

[ucniepcus cera.
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Hemoncmpayuu.

[IpssMonMHENHOE pacpOCTpaHEHNE CBETA.

OtpaxeHnue cBera.

[Tonyuenune n300pa>keHUi B TIIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
IIpenomiieHune cBera.

OnTHYECKHUI CBETOBOI.

Xon styueit B coOuparoiieif auHse.



7. Xop Jiydel B pacCeMBAIOIICH JIMH3E.

8. IlomydyeHue n300pakxeHU ¢ TOMOIIBIO JIUH3.

9. Ilpunuun neiictBus ¢poroanmnapaTa, MUKpPOCKOINA U TeJIECKOMA.

10. Mopaens riasa.

11. Pa3nosxeHue O6eoro cBeTa B CIIEKTP.

12. Tlonyuyenue 6e510ro CBETa MpH CI0KEHUU CBETA PAa3HBIX I[BETOB.
Jlabopamopnwvie padbomot u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPa)KEHUs CBETOBOIO JIyda OT YIJIa A CHHUS.
N3ydeHne xapakTepuCTUK U300pakeHUs IPEIMETA B IIJIOCKOM 3€pKaJle.
HccenenoBanue 3aBUCHMOCTH yIila MPEJIOMIIEHUs CBETOBOTO Jiyda OT yIJla MaJeHUs Ha
IPaHULIE «BO3LYX—CTEKIION.
[Tonydenue n300pakeHUl C MOMOIIBI0 COOUPAIOIICH JTMH3BI.
Omnpenenenne GOKYCHOTO pacCTOSTHHSI U ONITHYECKOM CHIIBI COOMPAIOLICH JINH3BI.
OnBITHI 110 Pa3NoKEHUI0 OEIOT0 CBETa B CHEKTP.
OnpITHI O BOCHPUSITUIO 1[BETA MPEIMETOB MPU UX HAOIIOAEHUM Yepe3 LBETOBBIC
(UITBTPHI.
Pa3nen 4. KBanTOBBIE AIBJIEHUS.
OmnsiTel Pezepdopra u ruranerapHast Mozienb aroma. Monens aroma bopa. Mcnyckanue u
MOTJIOIIEeHHE cBeTa aToMOM. KBaHThI. JInHeyaTble ClIEKTPHI.

PamuoaktuBHOCTh. Anbda, Oeta- u ramma-uzinydeHus. CTpOe€HHE AaTOMHOTO sjipa.
Hyknonnass moxens aromHoro sapa. W3orombel. PannoaktuBHble mnpeBpameHus. [lepuon
10JIypacmnajia aTOMHBIX sLJIEp.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUS 3apsiI0OBOIO U MAaCCOBOT'0O YMCEN. DHEPIus CBSA3U
aTOMHBIX s7ep. CBsi3b Macchl U SHepruu. Peakuyu cunTe3a u aenenus saaep. MIcTouHuku sHepruu
CoJHia u 3BE31,.

Snepnas sHepreTuka. JleMcTBUS paIMOAKTUBHBIX U3JIy4EHUH HA )KUBBIE OPTAaHU3MBI.
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Hemoncmpayuu.

CrexTpsl U3IIy4eHUSI U TTOTJIONICHUSI.

CrexTpsbl pa3IuvHbIX Ta30B.

CrexTp BosIopoa.

HaGmonenue TpexoB B kamepe Bunbcona.

PaboTta cuérunka HOHU3UPYIOMINX U3ITYICHHI.

Perucrpanus nznyueHus npupoIHbIX MUHEPAIOB U TPOIYKTOB.
Jlabopamopnusie pabomsl u onvinol.
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1. HaOmroneHue CrIoMHbIX U JMHEHYaThIX CIIEKTPOB U3ITYUECHHUS.

2. HWccnenoBaHue TPEKOB: M3MEPEHHE SHEPIMM YACTHUIBI MO TOPMO3HOMY MyTH (TIO
dororpadusim).

3. M3mepeHue panoakTUBHOTO (hoHa.

IToBTOpHTENBLHO-0000IIAIOIINI MOYJIB.

[ToBTOpHTENTEHO-0000IIAOIIHI MOTYJb TIPEAHA3HAYEH IS CUCTEMATHU3aIly U 0000IICHHS
IPEIMETHOTO COJIEPYKaHMS U OTIbITA AEATEIbHOCTH, MPUOOPETEHHOTO MPU U3YUEHUHU BCETo Kypca
bu3nKY, a Takke Ui MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY JK3aMeHY MO (HU3UKe IS
00yyaromuxcsi, BBIOPAaBIINX 3TOT YUeOHBIH MpeaMer.

[Tpu n3ydeHnn JaHHOTO MOJYJIS PEATU3YIOTCS M CUCTEMaTU3UPYIOTCS BUJIbI 1€ TEIBHOCTH,
Ha OCHOBE KOTOpPbIX oOOecrneynBaercss MJOCTIKEHHE IMPEIMETHBIX M MeTalpeAMETHBIX
IUIAHUPYEMBIX Ppe3ylbTaToB o00y4deHHs, (OpMHUPYETCS €CTECTBEHHOHAay4Has TIPaMOTHOCTb:
OCBOEHHUE HAayYHBIX METOJ0B UCCIIEA0BAHNS IBJICHUH IPUPO/Ibl U TEXHUKH, OBJIa/ICHUE YMEHUSIMU



00BACHATH (PU3UUECKHE SIBICHUS, IPUMEHSS MMOyYE€HHbIE 3HAHUs, PEeIllaTh 3a/1a4i, B TOM YHCIIEe
KaueCTBEHHbBIE U HKCIIEPUMEHTAJIbHBIE.

[TpuHIMNIHATBHO AEATEIHLHOCTHBIN XapakTep AaHHOTO pa3jieNia peaiu3yercs 3a CYeéT Toro,
9TO 00yYaIONIUeCs BHIOJHSIOT 3a/IaHUsI, B KOTOPBIX UM IPEIIaraercs:

HA OCHOBE IMOJIYYCHHBIX 3HAHUH PACIIO3HABATH U HAYYHO OOBSCHATH (PU3UYECKHE SIBICHUS
B OKPY’KaIOIIIeH MPUPOJIE€ U TOBCETHEBHOMN KU3HU;

UCIIOJIb30BaTh HAYYHbIE METOJIbI MCCIEAOBaHUS (PU3MUECKUX SBIICHUH, B TOM YHCIE IS
MIPOBEPKU TUIOTE3 U MOJTYUYEHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHATH HAy4YHbIC OCHOBBI HauWOoJiee BaXKHBIX JOCTH)KEHHUNH COBPEMEHHBIX TEXHOJOTHIA,
HaIrpuMep, MPaKTUYECKOr0 UCIOJIb30BAHUS PA3IMUYHbIX UCTOYHUKOB YHEPrUU Ha OCHOBE 3aKOHA
MPEeBpaIeHHs] U COXPAHEHHsI BCEX U3BECTHBIX BUJIOB SHEPTHUU.

22.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuenue pu3uku Ha ypOBHE OCHOBHOTO OOIIET0 00pa30BaHUs HAMPABICHO Ha JOCTUKCHHE
JTUYHOCTHBIX, METAIIPEIMETHBIX M ITPEIMETHBIX 00Pa30BaTEIBHBIX PE3YyIhTATOB.

B pesynbrare nzydyenusi Gu3MKU Ha YPOBHE OCHOBHOI'O 00IIIEro 00pa3oBaHus y
oOyuyaromerocst OyyT c()OpMHUPOBAHBI CIEIYIONINE TNIHOCTHBIC PE3YJIbTAThl B YACTH:

e 1) naTpHOTHYECKOr0 BOCIIMTAHHUS:

e —IPOSBICHUWE HHTEpPeca K MCTOPUU U COBPEMEHHOMY COCTOSSHUIO POCCHHUCKOU
buznyecKoil HayKu;

e —IIEHHOCTHOE OTHOIIEHHE K JJOCTHXKEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB;

e 2) rpa:kIaHCKOro U JYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

e —TOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCYXJIEHHHM OOILIECTBEHHO 3HAUUMBIX U
ATUYECKHUX MPOOJIEeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUH (PU3UKY;

(] — OCO3HAHUC BAXKHOCTH MOPAJIbHO-3TUYCCKUX NPUHIUIIOB B NCATCIbHOCTH yqéHOFO;
e 3)3CTEeTHYECKOr0 BOCIIUTAHMUSI:
e — BOCHPHUATHE 3CTETUUECKUX KaueCTB PU3NYECKON HAYKU: €€ TApMOHUYHOTO MMOCTPOEHUS,

CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

e 4) HeHHOCTH HAYYHOI'0 MO3HAHHUS:

e —OCO3HAaHHUE LIEHHOCTU (PU3UYECKON HAayKU KaK MOIIHOTO MHCTPYMEHTA MO3HaHUsl MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHENUIIEH COCTABIISIIONIEH KYJIbTYPBI,

e —Ppa3BUTHE HAYYHOM JH0003HATEIBHOCTH, HHTEPECa K UCCIIE0BATENbCKON e TeIbHOCTH;

e 5) ¢popMupoBaHus KYJbTYPbI 310POBbS M IMOIMOHATBHOTO 0JIATOMOTYYHS:

e — OCO3HaHME IIEHHOCTH 0€30macHOro odpasa >XKM3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXHOCTH MpaBHJI O€30IaCHOr0 TMOBEIEHUS Ha TPaHCHOpPTE, Ha J0porax, ¢
AIIEKTPUUYECKUM U TETIJIOBBIM 000PYJOBAHUEM B JJOMAIIHUX YCIOBHSIX;

e —c(opmMupPOBaHHOCTH HaBbIKA PeQIICKCHHU, TPU3HAHUE CBOETO MpaBa Ha OMMOKY U TaKOTO
JKe MpaBa y Apyroro 4eaoBeKa;

e 6) TPyIOBOIr0 BOCIIMTAHMSA:

e — aKTHBHOE y4acTHE B PEUICHUU MPAKTUYECKUX 33]a4 (B paMKax ceMbH, 00pa3oBaTelIbHOMN
OpraHM3aly, TIopoja, Kpas) TEXHOJOTMYECKOW U COLMAJIbHON HaIpaBJIEHHOCTH,
TpeOYIOLINX B TOM YUCIIE U (PU3HMUECKUX 3HAHUM;

e —HHTEpEeC K NPAKTUYECKOMY U3YUEHHIO MPOQECcCHii, CBA3aHHBIX C (PU3HKOI;



e 7)9KOJIOTHYECKOT0 BOCTTUTAHUS

e — OpHEHTAalUs Ha NMpUMEHEHHEe (PU3MYCCKHX 3HAHMU IS pelIeHus 3a7ad B o01acTu
OKpY’Kalomiel cpe/ibl, IUTAHUPOBAHUS TIOCTYIKOB U OLIEHKU WX BO3MOXKHBIX MOCIIEICTBHUIM
JUISL OKPY’KaroIei cpempl;

e —OCO3HaHHUE INIOOATBFHOTO XapaKTepa FIKOJOTUUECKUX MPOOJIEM H IyTeH UX pelIeHus;

o 8) amanTanuu K H3MEHSIOIUMCS YCJIOBUSIM COMATBLHOI H MPUPOIHOIi CPebI:

e — MOTPeOHOCTH BO B3AaUMOJACHCTBMM IPH BBITOJHEHUM HCCICJOBAHUN U MPOCKTOB
(du3nUecKoil HarPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSM JIPYTHX;

e —IIOBBIIICHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPAKTHUECKYIO 1eATSIbHOCTD;

e —TOTpeOHOCTh B (POPMHUPOBAHMM HOBBIX 3HAHHIA, B TOM 4HCIE (OPMYIHPOBATH HJIEH,
MOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

e —oOCO3HaHUE AePUINTOB COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH B 00s1acTh (DU3HKH;

e —IUIAHUPOBAHME CBOETO Pa3BUTHUS B IPUOOPETEHUN HOBBIX (PU3NUECKUX 3HAHUH;

e —CTPEMJICHHE AaHAJIM3MPOBAaTh W BBIABISTH B3aUMOCBSI3M TIPHPOJBI, OOIIECTBA W
HKOHOMHKH, B TOM YHCJIE C UCIOIb30BAHNEM (PU3UUECKUX 3HAHUI;,

e —OIICHKA CBOMX JICHCTBHUHU C YUETOM BIHSIHHUS Ha OKPYXKAIOUIYIO CPEY, BO3MOKHBIX
rI100aTbHBIX TTOCIIEICTBHMA.

METAINPEIAMETHBIE PE3YJIbTATHI

B pesymbrare ocBoeHus TporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOIIETo
oOpaszoBanusi y oOyuaromierocsi OyayT chOpMHpPOBAaHBI MeTamnmpeaMeTHbIE Pe3yJbTaThl,
BKJTIOYAOIME [103HABATCIbHBIC YHUBEPCAIbHBIC YYeOHbBIC JIECHCTBHS, KOMMYHUKATHBHBIC
YHHUBEpPCATbHBIC yUeOHbBIC JICUCTBUS, PETYISATUBHBIC YHUBEPCATbHBIC YICOHBIC JCHCTBHS.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

Ba3oBble JJornueckue geficTBUA:

e BBISBISATH U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBICHUN);

e YCTaHABIIMBATh CYLIECTBEHHBINH MPU3HAK KJIACCU(PUKAINN, OCHOBAHMS AJIsi 0000IeHUs U
CpaBHEHMUS;

e BBIIBJIATH 3aKOHOMEPHOCTH U IMPOTHUBOPEUHUS B pacCMaTpUBAeMbIX (akTax, AAHHBIX U
HAOJIOJICHUSX, OTHOCSIINXCS K (PU3UYECKUM SIBIICHUSIM;

e BBUIBJIATH TNPUUYMHHO-CIIEACTBEHHBIE CBA3M NpPU M3YYEHUU (QU3UUECKUX SBICHUH U
nmponeccoB, AcjaTb BbIBOABI C€ HMCIOJB30BAHUCM ACAYKTHBHBIX W HWHAYKTHUBHBIX
YMO3aKJIFOUEHUH, BBIIBUTATh THIIOTE3bl O B3aUMOCBA3SIX (PU3NUECKUX BETUYMH;

e CaMOCTOSITEIBHO BBHIOMpAThH CIOCOO perieHus yueOHo#l ¢u3nyeckoi 3aaauu (CpaBHEHHE
HECKOJIbKMX BApUAHTOB pELICHUs, BbIOOp Hamboyiee NOAXOAALIETO C Y4ETOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBbie ncciieoBaTeIbCKe 1eliCTBHA:

e HCIOJI30BATh BOIIPOCHI KK UCCIEA0BATEILCKUN MHCTPYMEHT IIO3HAHNUS,

e TPOBOJUTH MO CAMOCTOSITEIHHO COCTABIEHHOMY IUIaHY OIBIT, HECIOXKHBIN (hU3HUECKUN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEI0BAaHNE (PU3UIECKOTO SIBICHUS;

e OLEHUBaTh Ha IMPUMEHHUMOCTb U JIOCTOBEPHOCTh HH(OPMAIHIO, OIYYEHHYIO B X0/1€
UCCIIEIOBAHNS WM DKCIIEPUMEHTA;



CaMOCTOSITENIbHO (OPMYTUPOBATH 00OOIIEHUS U BBIBOJIBI 110 PE3Y/IbTaTaM MPOBEIEHHOTO
HAOIIO/ICHUS, OTIBITA, UCCIICJIOBAHHS,

MIPOrHO3UPOBATh BO3MOXKHOE JalbHEWIee pa3BUTHE (PU3HMUECKUX MPOIECCOB, a TaKXKe
BBIJIBUTATh MPEANOI0KEHUS 00 UX PAa3BUTHH B HOBBIX YCJIOBUSAX U KOHTEKCTaX.

Pabora ¢ nngopmanmeii:

NPUMEHATh PA3NIUYHBIE METOJbI, MHCTPYMEHTHI M 3alpochl NPH IOHCKE U OTOOpe
UH(OPMALIMN WU JAaHHBIX C YIETOM IPESIOKEHHON ydeOHOU (PU3NUECKO 3a1auu;
aHAJIM3UPOBATh, CHCTEMATH3MPOBaTh M HHTEPIPETHPOBATh WHPOPMAIMIO PA3THYHBIX
BUOB U (POPM IPEICTABICHHUS;

CaMOCTOSATENIFHO BBIOMpAaTh ONTHUMAIbHYIO (opMy mpeacTaBieHHS WHPOPMAIMA U
WITIOCTPUPOBATh pEIIacMble 3a/a4d HECIOKHBIMU CXEMaMH, JuarpaMMaMH, HHOM
rpaduKol U UX KOMOMHAIMSIMHU.

KomMMyHuKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUA:

B X071¢ 00CYKIeHHS yIeOHOTO MaTepHala, pe3yabTaToB J1a00paTOPHBIX pPadOT U MPOCKTOB
3aJ1aBaTh BOIPOCHI 110 CYIIECTBY 00CYX/1aeMO TeMBbI U BBICKA3bIBATh UJICH, HAIICJICHHBIC
Ha pelIeHNe 33aa9u 1 MoJiIep KaHue O1aroXenaTeaIbHOCTH OOIICHHS;

COIIOCTAaBJIAAITb  CBOM  CYXXACHHA C CYXIACHUAMHU JPYyrux YYaCTHHKOB JMajora,
OOHapYKUBATh PA3IMYME U CXOJICTBO O3HIINH;

BBIPA)KaTh CBOIO TOYKY 3PCHUS B YCTHBIX U MMChMECHHBIX TEKCTaX;

HY6J'II/I‘-IHO IpeACTaBIATh PE3YIbTATHI BBITIOJIHEHHOTI'O (1)I/I3I/I‘-ICCKOFO OIlbITa
(9KCIIEpUMEHTA, UCCIICIOBAHMUS, TIPOCKTA);

MOHMMATbh U HUCIIOJIb30BATh MIPEUMYILECTBA KOMaHAHON U MHAMBUAYaAJIbHON paboThl Ipu
pELICHUH KOHKPETHOU (DU3UUECKO MPOOIIEMBI;

INpUHHUMAThL LECJIA COBMECTHOU ACATCIBHOCTH, OPraHU30BbLIBATH HeﬁCTBHﬂ no eé
JIOCTHDKEHUIO: PaCIpe/iessiTh PoJid, 0OCYKIaTh MPOIECChl M PE3yJIbTaThl COBMECTHOU
paboTbl, 00001IaTh MHEHUST HECKOIBKUX JIFO/ICH;

BBINOJIHATh CBOIO 4YacTh PabOThl, JOCTUrasi KaueCTBEHHOIO pe3yibTaTa IO CBOEMY
HaITpaBJICHUIO U KOOPAUHUPYS CBOU HeﬁCTBHﬂ C APYTUMHU YWICHAMU KOMAaHbI;

OILICHMBATh KaYeCTBO CBOETO BKJaJa B OOIIMH MPOAYKT IO KPUTEPUSIM, CAMOCTOSITENILHO
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUSI.

PerJIHTI/IBH])Ie YHUBEPCAJTBHBLIC yqeﬁm,le JedcTBUS

Camoopranusanms:

BBISBIISATH MPOOJIEMBI B KU3HEHHBIX M YUEOHBIX CUTYaLUsAX, TPEOYIOIUX JUIsl PELICHUs
(bu3nUecKux 3HaHUM;

OPUEHTUPOBATHCS B PA3IUYHBIX [OAXOAAX MPUHITHUS pelIeHU (MHIUBUAYaAIbHOE,
IIPUHSTHE PELLIEHUS B TPYIIIE, IPUHATHE PELIEHUI IPYNIION);

CaMOCTOSITENIbHO COCTaBIISATh AJTOPUTM pelIeHus (QU3NYeCKOW 3adaud WM IUIaHa
UCCIICIOBAaHUS C YYETOM HMEIOIUXCS PECypcoB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBATh MpPEIJIaracMble BApUAHThI PEIICHU;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJ’Ib, 3MOLMOHAJIbHBIA HHTEJJIEKT:

JTaBaTh aJIEKBaTHYIO OLIEHKY CUTYaIlH U MIpe/siarath IiaH e€ U3MEHEeHHUS,
OOBSICHATH MPUYUHBI JOCTHKEHUS (HEIOCTUKEHHUS) Pe3yJIbTaTOB JEeSITeIbHOCTH, JaBaTh
OLICHKY NPUOOPETEHHOMY OTIBITY;



e BHOCUTH KOPPEKTHBBI B JEATEIHHOCTH (B TOM YHCIIE€ B XOJ BBIMOJIHEHHS (HU3MUECKOTO
WCCJICJIOBAHUS WITU MIPOEKTA) Ha OCHOBE HOBBIX 00CTOSITENILCTB, H3MEHUBIIIMXCSI CUTYAIIHA,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH;

e OLEHUBATh COOTBETCTBHE PE3yJbTaTa LI U YCIOBUSIM;

e  CTaBUTH ce0sl HA MECTO IPYTOro YelIoBEKa B XO/I€ CIIOpa WK IMCKYCCHH Ha HAyYHYIO TEMY,
MMOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY JPYTroro;

e TMpHU3HABAaTh CBOE MpaBO Ha OMMOKY MpU pemieHuu GU3NYECKUX 3aJad WIA B
YTBEPKJICHUSIX Ha HAyYHbIE TEMBI U TAKOE K€ IIPaBO JIPYroro.

INPEAMETHBIE PE3YJ/IbTATbBI

K koHiy oOydenus B 8 KJjacce npeIMETHBIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH y OOYUAIOLIUXCSI YMEHUI:

e HCIIOJNB30BaTh IOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JBHUKEHUE aTOMOB U
MOJIKYJI, arperaTHbIe COCTOSIHHS BEIIECTBA, KPHUCTAUIMUECKHE W amMopdHbIE Tea,
HACBILICHHBI M HEHACBHILICHHBIN Map, BIAXKHOCTb BO3/yXa, TEMIIEpaTypa, BHYTPEHHSISA
SHEprusi, TEIJIOBOM JBUTATElb, AJIEMEHTAPHBIA AJIEKTPUYECKUN 3apsll, JIEKTPUUYECKOE
110JI€, IPOBOJIHUKHU U TUIIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKHUI TOK, MATHUTHOE I10JIE;

e pasnuyarh sABJIEHUS (TEIJIOBOE pACIIMPEHHE U CXKaTue, TeIulonepeaada, TEIIOBOe
paBHOBECHE, CMauUBaHNE, KAIIUJUIIPHBIC SIBJICHUS, UCIIAPEHNE, KOHICHCALNs, IIABIICHUE,
KpucTaym3auusi (OTBEp/EBaHUE), KHUIEHHE, Terulonepesadya (TeIONpOBOIHOCTD,
KOHBEKIMs, W3JIy4eHUE), SJIEKTpHU3alMs TeJ, B3auMOJCHCTBUE 3apsioB, JeHcTBUSA
AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJIEUCTBUE MAarHUTOB, JEHUCTBUE
MarHUTHOI'O I10JI Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHIYKIIKSA) [0 ONHCAHHIO
UX XapaKTEPHBIX CBOWCTB M HA OCHOBE ONBITOB, JIEMOHCTPUPYIOIIUX JTaHHOE (PH3UIECKOE
SBIICHUE;

e  pAacHoO3HaBATh MPOSIBICHUE N3YYEHHBIX (PU3NUYECKUX SIBICHUN B OKPYXKAIOIIEM MUPE, B TOM
yuciae (U3nYecKue sSBICHHUS B MPHUPOJE: MOBEPXHOCTHOE HATSKEHUE U KalUJUIIpHbIE
SBJIEHUS B IPUPOJIE, KPUCTAILIBI B Tpupoe, uzinydernre ColHla, 3aMep3aHnue BOJJOEMOB,
Mopckue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra, 3JeKTPUYECKUE SIBICHUS B
atMocepe, 3JIEKTPUYECTBO HKUBBIX OpPraHU3MOB, MarHWTHOE TMoje 3eMiu, aApeid
IIOJIFOCOB, POJIb MarHUTHOTO IOJIA AJIS JKM3HM Ha 3eMile, TOJSPHOE CHUSHME, IIPU 3TOM
NEePEeBOJUTh IMPAKTUYECKYIO 3a7adyy B y4eOHYIO, BBIIENSTH CYIIECTBEHHBIE CBOWMCTBA
(mpu3HaKy) (PU3NYECKUX SIBICHUI;

e ONUCHIBATh M3YYEHHBIE CBOMCTBA TeNl M (PU3NYECKHUE SBIICHUS, HCIONb3Yysd (hU3MUEcKHe
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHssI JHEprusi, KOJMYECTBO TEIJIOTHI, YJelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, YyJAeNbHAas TEIUIOTAa IUIABJIEHUsS, yJelbHas TemioTa
napooOpa3oBaHMs, yJelbHAs TEIJOTa CropaHHsl TOIUIMBA, KOI(M(UIMEHT MOJIe3HOro
JENCTBUS TEIUIOBOM MAaIIMHBI, OTHOCHTENbHAs BIAXKHOCTh BO3/yXa, 3JIEKTPUUYECKHI
3apsil, CUja TOKA, JJIEKTPUUECKOE HAIMPSIKEHHUE, CONPOTUBIIEHNE MPOBOIHUKA, YIEIbHOE
COTPOTUBIIEHUE BEIECTBA, pad0Ta U MOIIHOCTh JIEKTPHUUYECKOr0 TOKAa), MPHU OMHUCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UUECKUN CMBICI HCIIOJIb3YEMbIX BEIUYMH, 0003HAUCHHS U
eAUHMULIBI  (PU3UYECKUX BEJIWYUH, HAXOIUThb (OPMYJbl, CBS3bIBAIONIME JAHHYIO
¢u3nUecKyr0 BEIWYMHY C JPYTUMHM BEJIMYMHAMM, CTPOUTH TpadUKU H3YYEHHBIX
3aBHCUMOCTEN (PU3NYECKUX BEIUUNH;

e  XapaKTepu3oBaTh CBOICTBa Tel, (pU3MUECKHUE SIBICHUS U MPOLIECCHI, UCIOIb3YsI OCHOBHBIE
MOJIOKEHUS MOJIEKYJISIPHO-KUHETHUECKOH TEOpUM CTPOEHUS BEIIEeCTBA, MPUHLHUII
CYIEpPIIO3UIINHU TT0JIeH (Ha KaYeCTBEHHOM YpPOBHE), 3aKOH COXpaHEeHHUs 3apsija, 3akoH Oma



JUI ydacTKa Lienu, 3akoH Jlxoyns—JIeHna, 3aKoH COXpaHeHMsI SHEPTHHU, IIPU 3TOM J1aBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3alUCHIBATH €T0 MAaTEMaTHUECKOE BhIPAKCHUE;
00BACHATH (PU3NYECKHE MPOLIECCHI U CBOMCTBA TEJI, B TOM YUCJIE U B KOHTEKCTE CUTYaLHi
[IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABIATH IPUUYUHHOCIEIACTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE M3 1—2 JTOTMYECKHUX IIaroB ¢ ONMopor Ha 1—2 M3yYeHHBIX CBOWMCTBA
bu3nUecKux sIBICHUH, PU3NIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemiath pacu€THbE 3a7auyd B 2—3 JCHCTBHS, HCIIONB3Ys 3aKOHBI U (OPMYIIHI,
CBsI3bIBaOIIME (PU3MYECKHE BEMUYMHBI: HA OCHOBE aHAJIM3a YCIOBUSA 33/1a4H 3alTUCHIBAThH
KpaTKoe yCIIOBHE, BBISBIIATH HEJOCTATOK IAHHBIX /IS PELICHUs 33/1a4M, BBIOMPATh 3aKOHbI
u (opMyinbl, HEOOXOAMMBIE JUIsI €€ pELICHHs, MPOBOJUTH PACYETHI M CPAaBHUBATH
HOJIy4EHHOE 3HaueHue (PU3NUECKON BETMUMHBI C U3BECTHBIMH JJAHHBIMH;

pacrio3HaBaTh MpoOIEeMbl, KOTOPhIE MOKHO PELIUTh IPU MOMOIIN (PU3UIECKUX METOJIOB,
UCMONb3Yysl OINMCAaHWE MCCIENOBAHUSA, BBIIACIATh IPOBEPSIEMOE  IPENIOJIOKEHHUE,
OLICHUBATh [IPaBUIIBHOCTb MOPSI/IKA IPOBEIEHUS UCCIIEOBAHMSL, IEJIaTh BBIBOIBL;
IIPOBOJUTH OIBITHI IO HAOIIOACHUIO (PU3UUYECKUX SBICHUHN MM (U3NYECKUX CBOMCTB Tell
(KanmuJUIIpHBIE SBJICHUS, 3aBUCUMOCTD JTABJICHUS BO3yXa OT €ro 00b&Ma, TeMIeparypsl,
CKOpPOCTH IIpOLIeCCa OCThIBAHMS M HArpeBaHMs IPU M3JIyYEHHM OT I[BETa U3JIydarollel
(moryomaroieii) MOBEPXHOCTH, CKOPOCTh UCHIAPEHUS BOJBI OT TEMIIEPATYPhl KUAKOCTU U
Iomaau €€ IOBEPXHOCTH, 3JIEKTpU3alMs TeJl U B3aUMOJECHCTBUE SIEKTPUUYECKUX
3aps0B, B3aUMOJEWCTBUE IOCTOSIHHBIX MAarHWTOB, BU3YyalM3allsi MarHUTHBIX IMOJEH
IOCTOSIHHBIX MarHUTOB, AEUCTBUS MarHUTHOTO TOJISI Ha MIPOBOJHUK C TOKOM, CBOWCTBA
DIIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOJBUTATENS IOCTOSHHOTO TOKa): (POpMyIUpOBaTH
poBepsieMble PEANONI0KEHUS, COOUPaTh YCTAaHOBKY U3 IPEJIOKEHHOI0 000pY0BaHus,
OINMCHIBATh X0/ ONbITAa U POPMYIUPOBATH BHIBOJIBI;

BBIIOJHATh MpPsIMbIE M3MEPEHUs TEMIIEpaTypbl, OTHOCUTEIbHOW BIIAKHOCTU BO3/1YyXa,
CWJIBI TOKa, HAINpPSKEHHs] C MCIOJIb30BAaHHUEM AaHAJIOTOBBIX NPUOOPOB U JaTUYUMKOB
¢u3nuecKkux BEJIMYMH, CpPaBHHUBATh pe3yJbTaThl M3MEPEHUH ¢ Yy4ETOM 3aJaHHOU
a0COJIIOTHOW MOTPEIIHOCTH;

IPOBOJUTH HCCIIEJOBAaHUE 3aBHCHMOCTH OJHON (PU3MYECKOH BETUYMHBI OT APYrol C
HCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTh COIIPOTHBIIEHUS IPOBOIHUKA OT €ro
JUIMHBI, IUIOIIAJM IIONEPEYHOI0 CEUEHUS M YACIBHOTO CONPOTHBIICHHS BEIIECTBA
MIPOBOJHMKA, CHJIBI TOKA, MJYLIEro 4epe3 MPOBOJAHMK, OT HAIPSHKEHUS HA MPOBOJHUKE,
UCCIIEIOBAaHME IOCIIE0BATEIbHOIO M MapaJljIeIbHOTO COEIUHEHUH MPOBOJHHUKOB):
IUIAHUPOBATh MCCIIE0BAaHUE, COOMPATh YCTAHOBKY W BBINOJHATH W3MEPEHUS, Cleays
IPEUIOKEHHOMY IJIaHy, (UKCUpPOBATh pPe3yJabTaThl MOJTYYEHHOW 3aBHCHMOCTH B BHJE
TabJIML ¥ TpaUKOB, JIe1aTh BHIBOJIBI 110 pe3yJIbTaTaM HUCCIIEIOBAHMUS;

IPOBOJUTh KOCBEHHBIE H3MEpPEeHUs (PU3MUECKUX BEJIWYMH (yIesbHAs TEIIOEMKOCTb
BEIIECTBA, CONPOTUBIEHUE IMPOBOJHHUKA, paboTa M MOIIHOCTh 3JEKTPUUECKOTO TOKA):
IUIAHUPOBaTh  M3MEpPEHHs, CcoOMUpaTh SKCIEPUMEHTAIbHYIO  YCTaHOBKY, CIEays
IPEJJI0KEHHOW HHCTPYKIIUH, U BBIUNCIISTH 3HAUEHUE BEITMUNHBL;

coOyoaTh MpaBWiIa TEXHUKH Oe30MacHOCTH mpu  pabore ¢ 1a0OpaTOpHBIM
000pyI0BaHUEM;

XapaKkTepru30BaTh MPUHIUIIBI IEHCTBUS N3YUYEHHBIX MPHUOOPOB M TEXHUUYECKHX YCTPOHCTB
C OIIOpOI HA UX OMHUCAHUS (B TOM YHCJIE: CUCTEMA OTOIIEHUS IOMOB, TUTPOMETP, apoBast
TypOuHa, amIepMerp, BOJIBTMETD, CUETUUK ANEKTPUYECKON JHEPIuy,
3JIEKTPOOCBETUTEIbHBIE TMPUOOPBI, HArpeBaTEeNbHBIE 3JIEKTPOIPUOOPHI  (IIPUMEPHI),
IEKTPUYECKUE TPEJOXPAHUTENHN, DJIEKTPOMArHUT, BJIEKTPOABHUIATENb ITOCTOSHHOIO
TOKA), UCII0JIb3YS 3HAHUS O CBOMCTBAX (pU3HUECKUX SBJIEHUI U HEOOX0AUMBbIe (hHU3HUECKHe
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUUYECKHUE YCTPOMCTBA U U3MEPUTENbHbIE TPUOOPHI 110 CXeMaM
U CXEeMaTUYHBIM pUCYHKaM (KHJIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP,
JIBUTATE]b BHYTPEHHETO CrOPAaHMs, JJIEKTPOCKOI, PEOCTaT), COCTABJIATH CXEMBI



3JIEKTPUYECKUX LEINEN € MOCIEN0BATENbHBIM U MMAPAJIEIbHBIM COEIMHEHUEM DJIEMEHTOB,
pasnnyas ycloBHbIe 0003HAUEHUS 3JIEMEHTOB JIEKTPUUECKUX IETIeH;

e TMPUBOAUTH MpUMEPHl (HAXOAUTh HHGOPMALKIO O TpHUMEpax) MPAKTUYECKOTO
UCTIOJIB30BaHUST (U3NYECKUX 3HAHWA B TIOBCEIHEBHOW KM3HH ISl OOecredeHus
0e30macHOCTH TMpu oOOpalieHuu ¢ NOpudopaMu M TEXHUYECKHMMH YCTPOWCTBAMU,
COXpPaHEHHS 3/I0POBbS U COOJIIOJICHUS HOPM HKOJIOTHYECKOTO TTOBEICHUS B OKPY>KaIOIIeH
cpene;

e  OCYIIECTBIJISTH MOMCK MH(pOpMAIMU (U3NYECKOro conepkanus B MlHTepHeTe, Ha OCHOBE
MMEIOIINXCA 3HAHUW M NYTEM CpPaBHEHUS JIONOJIHUTEIBHBIX HCTOYHUKOB BBIACIATH
UHPOPMALINIO, KOTOPAs SIBJISIETCS IPOTUBOPEUUBOM MIIM MOXKET OBITh HEOCTOBEPHOI;

e HCIIOJIb30BATh MpPH BBHINOJHEHUHM YYEOHBIX 33JaHUN HAYYHO-TOMYJISPHYIO JIUTEPATYPY
¢u3uUecKoro coxepkaHus, CpaBOYHbIe MaTepHalibl, pecypcsl cetn MHTepHeT, BiajaeTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(OPMALIMU U3 OHON 3HAKOBOM
CUCTEMBI B JIPYTYIO;

e co3JaBaTh COOCTBEHHBbIE MHCBMEHHBIE M KpaTKuUE YCTHbIEe cooOleHus, o0oO0ias
UHPOPMALIMIO W3 HECKOJBKHX HCTOYHHUKOB (DM3WYECKOTO COJCpKAHWSA, B TOM YHUCIIE
MyOJIMYHO MPEACTABIATh PE3yNbTaThl IPOSKTHON WU UCCIEA0BATEIbCKOM AeSITENbHOCTH,
IpU 3TOM I'PaMOTHO HCIIOJIb30BaTh M3YyYEHHBIH MOHATUHHBINA ammapar Kypca (pusukwy,
CONPOBOXAATh BBICTYIIJICHUE ITPE3CHTALIUEH;

e TpPHU BBHIOJHEHUH YYEOHBIX TPOCKTOB W UCCIENOBAHMNA (PU3MUECKUX MPOIECCOB
pacrpenienaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C TOCTAaBICHHBIMU 3aauaMU,
CJIEUTH 32 BBIOJIHEHHUEM IUIaHa AEUCTBUN U KOPPEKTUPOBATH €r0, aIEKBATHO OLIEHUBATh
COOCTBEHHBI BKJAJ B JIEATEIBHOCTh TPYMIBL, BBICTPAUBATh KOMMYHUKATUBHOE
B3aUMO/ICHICTBHE, POSIBIISS TOTOBHOCTH pa3peniaTb KOH(QIUKTHI.

K koniy oOyuenus B 9 kjacce npeMeTHbIE pe3ysibTaTbl Ha 0a30BOM YPOBHE JI0JIKHBI OTpaXaThb
c(OPMHUPOBAHHOCTh y O0YUAIOIUXCS YMEHUI:

e HCIOJIB30BaThb IIOHATHUSA: CHUCTEMa OTCYETAa, MaTepuajabHas TOYKA, TPACKTOPUs,
OTHOCUTEJIbHOCTh MEXaHHUYECKOIro IBMXKEHHs, nedopMmanus (ymnpyras, MiacTH4ecKas),
TPEHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHHUE, HEBECOMOCTD U MEPETPY3KH, LEHTP TAKECTH,
a0COIOTHO TBEPJOE TENIO, LEHTP TSHKECTH TBEPIAOTO Teja, paBHOBECHE, MEXaHUUYECKUE
KoJIeOaHUs U BOJIHBL, 3BYK, MH(PPA3BYK U yIbTPA3BYK, JJIEKTPOMAarHUTHbBIE BOJIHBI, IIKaIa
AJIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U AaIbHO30PKOCTh, CIIEKTPHI UCITyCKaHUS
U MOTJIOUIeHNUS, alb(a, 6eTa- 1 raMMa-u3ITydyeHHsl, U30TOIIbI, s/IEpHask SHEPreTHKa;

e pa3iuyaTh SABICHHUS (PAaBHOMEPHOE U HEPAaBHOMEpPHOE MpPSIMOJIMHEHHOE JBHKEHHE,
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE IBM)KEHHE, CBOOOJIHOE MaJieHUue Tel, PaBHOMEPHOE
JIBUKEHHE [0 OKPYKHOCTH, B3aUMOJIEHCTBHUE TEJI, PEAKTUBHOE ABMKEHUE, KOJIeOaTeIbHOE
JIBIDKEHHUE (3aTyXarolllue U BbIHY)KJCHHbIE KOJeOaHUs), pe30HAHC, BOJIHOBOE JIBUXKEHUE,
OTpa’KE€HHE 3BYyKa, MPAMOJIUHENHOE PaCIIPOCTPAHEHHE, OTPAKEHHUE U IIPEIIOMIICHUE CBETA,
MIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jlokKeHHe OeJIoro CBETa B CHEKTP M CIIOKEHHE
CIEKTPaJbHBIX  I[IBETOB, JIUCIIEPCUS  CBETA, €CTECTBEHHAs  PaJHMOAKTUBHOCTB,
BO3HUKHOBEHHUE JIMHEHUYATOro CIEKTpa H3JIy4eHHUs) IO OIMUCAHMIO MX XapaKTEePHbIX
CBOICTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JIaHHOE (PU3NUECKOe SIBJICHHUE;

e pacrmo3HaBaTh MPOSIBICHUE M3YYEHHBIX (PU3UYECKHUX SIBJICHUH B OKpY’KaoleM mupe (B
TOM uuclie (U3NYECKUEe SBICHHUS B MPUPOJE: MPUIUBBI U OTIHUBBI, ABIKEHHE IJIAHET
ConHE4YHOU CUCTEMBI, PEAKTUBHOE JIBM)KEHHUE KUBBIX OPraHW3MOB, BOCIPHUATHE 3BYKOB
JKUBOTHBIMM, 3€MJIETPSCEHHUE, CEICMUYECKHUE BOJIHBI, [IyHAMM, X0, LIBETA TEJI, ONTUYECKUE
ABJIEHUSI B TpUpPOAE, OUOJIIOTHYECKOE JEHUCTBHE BHUIUMOrO, YIbTPaduoIETOBOTO H
PEHTT€HOBCKOT'O M3JIY4YE€HUH, €CTECTBEHHBI paJMOaKTHBHbBIN (HOH, KOCMHUYECKHE JIyuH,
PaAMOAKTUBHOE U3IIy4EHUE MTPUPOJHBIX MUHEPAIIOB, JEHCTBHE PaINOAKTHUBHBIX



U3Iy4eHUH Ha OpraHu3M 4eJOBeKa), IPU 3TOM IEepeBOJUTbh NMPAKTUYECKYIO 3a/1ady B
y4eOHYI0, BBIICTIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKK) (PU3UUECKUX SBICHUM;
OIKCBIBATh M3y4YECHHbIE CBOWCTBA TN U (PU3MUECKUE SBICHUSA, MCIIONB3Ys (hU3UUECKHE
BEJIMYMHBI (CpPEeqHSSI M MIHOBEHHas CKOPOCTh Tela NpU HEPaBHOMEPHOM JIBUKECHUH,
YCKOpEHUe, epeMelIeHne, My Th, YIII0Basi CKOPOCTh, CUJIa TPEHUs, CUJIa YIIPYTrOCTH, CUIIa
TSDKECTH, YCKOpEHHE CBOOOIHOTO MaJeHUs, BeC Tela, UMIYJIbC Tela, UMIYJIbC CHJIBI,
MexaHu4deckass paboTa M MOIIHOCTb, NOTEHLUAIbHAs SHEPIrUs Teia, MOJHATOrO HaJ
MOBEPXHOCTBIO 3€MJIM, IOTCHLUAIbHAS HHEPIUs CXKATOM TNPYKUHBI, KHHETHYECKas
SHEprus, MOoJHas MEXaHUYECKasi SHEprusi, epUo U YacToTa KoieOaHuM, JUIMHA BOJIHBI,
IPOMKOCTH 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, IIOKA3aTeNb MIPEIOMIICHHUS CPEIbI), TIPU
ONUCAaHUM TPABUIBHO TPAaKTOBaThb (U3NYECKUH CMBICI HCHOJIb3YEMbIX BEJIMYHUH,
0003HaueHHUsT M EOUHMIBI (PU3NYECKUX BEIUYMH, HAXOAUTH (POPMYIIBI, CBS3BIBAIOIINE
JAHHYIO (DU3MUYECKYIO BEJIMYMHY C JPYTUMH BEIMYUHAMHU, CTPOUTH I'papUKH M3YyUEHHbIX
3aBHCUMOCTEH (PU3MUECKUX BEIHYHH;

XapaKkTepu30BaTh CBOMCTBA Tel, (pu3MuecKue sIBICHUS M MPOLECCHI, MCIOJb3YS 3aKOH
COXpaHEHHsI PHEPIWH, 3aKOH BCEMHUPHOTO TATOTEHHS, NPUHIMII CYNEPIIO3UINH CHII,
HOPUHIUI OTHOCUTENBHOCTH [ anuies, 3akoHbl HbploTOHA, 3aKOH COXpaHEHHs MMITyJIbCa,
3aKOHBI OTPAKEHUS U MIPEITOMIICHUS CBETa, 3aKOHBI COXPAHEHUS 3aPSI0BOT0 M MaCCOBOTO
quCceNl MPH SIIEPHBIX PEAKIMSX, P 3TOM J1aBaTh CJIOBECHYIO ()OPMYIHMPOBKY 3aKOHA U
3aMMCBIBATh €T0 MATEMAaTHYECKOE BBIPAKCHUE;

O0BSICHATH (PU3NYECKHE TPOIIECCHI M CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CUTYyalluit
NPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBIIBIATH HPUYMHHO-CIIEJCTBEHHBIC CBSI3H,
CTPOUTH O0BSACHEHHE U3 2—3 JIOTMUECKUX I1aroB C ONOpPOil Ha 2—3 M3y4yeHHBIX CBOMCTBA
bu3nUecKuX sIBICHUH, PU3NIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pewiath pacuyéTHble 3a/a4M (ONUpAOIIUecs Ha CUCTeMY U3 2—3 ypaBHEHUIl), UCIONb3Ys
3aKOHBI U (POPMYITBI, CBA3BIBAIONIHE (DU3NUECKHIE BETMUMHBI: HA OCHOBE aHAJIHM3a YCIOBHS
3aJjauyd  3alMChIBATh KPAaTKOE YCIOBHE, BBIABIATH HEAOCTAIOIIUME WIM H30BITOYHBIE
JTaHHBIE, BEIOUPATH 3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE [T PEIICHUS, IPOBOJUTH PACUETHI
U OLICHMBATh PEATUCTUYHOCTh MOJTYYEHHOTO 3HaYeHUs1 (PU3NUECKOM BETUUMHBI;
pacro3HaBaTh IPOOIEMbI, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIH (PU3NIECKUX METOOB,
UCTONB3Yysl OINUCAaHHWE MCCIEOBaHMSA, BBIICHATh IPOBEPSIEMOE  IPENNOI0KEHHE,
OLICHWBATh TPABWIBHOCTH TOPSJKA TPOBEACHUS WCCIEJAOBAHMS, JI€JaTh BBIBOJIHI,
UHTEPIPETHPOBATH PE3YNIbTAaThl HAOIIOIEHUH U OIBITOB,;

IIPOBOJIUTH OTBITHI IO HAOIIOACHNIO (PU3MUYECKUX SBICHUH WM (PU3NIECKAX CBOHCTB TeI
(u3ydyeHue BTOpOro 3akoHa HbBbIOTOHA, 3aKOHAa COXpPAHEHUS SHEPruH, 3aBUCUMOCTb
nepuoJia KojebaHuil MPYKMHHOTO MAasATHUKA OT MAacChl rpy3a M JKECTKOCTH TPYKUHBI U
HE3aBUCHUMOCTb OT aMIUIUTYJbl MaJlbIX KOJI€OAHUH, MPsIMOJMHEHHOE pachpoCTpaHEeHUe
CBETa, pa3jIoKeHHe Oesoro CBeTa B CIEKTp, N3yUYeHHE CBOWCTB M300pakeHUS B IJIOCKOM
3epKaje U CBOMCTB M300pakeHUs NpeaMera B coOuparomieil uH3e, HabIoJeHHe
CIUTOIIHBIX W JTMHEWYATHIX CIIEKTPOB M3IIYUEHHSI): CAMOCTOSTEIIHHO COOMPATh YCTAaHOBKY
U3 U30BITOYHOrO Habopa OOOPYJOBAaHUS, OMUCHIBATH XOJ OMNbITA U €ro pPe3yibTaThl,
(bopMyIUPOBaThH BHIBOJIBI;

IPOBOJUTH MpPHU HEOOXOIMMOCTH CEpPHIO MPSIMBIX H3MEPEHUH, Ompeaesss cpelHee
3HaYeHHe u3MepseMoil BelanuuHbl ((OKYCHOE paccTOsHuE COOHMparolmel JUH3bI),
000CHOBBIBATh BHIOOP crioco0a u3MepeHus (M3MEepUTEeNLHOr0 Ipudopa);

POBOJIUTH HCCIEOBAaHUE 3aBHUCUMOCTEH (M3MYECKMX BEJIMYMH C HCIOJIb30BAHUEM
NPSIMBIX U3MEpPEHHH (3aBUCHMOCTh IIYTH OT BPEMEHH TPU PaBHOYCKOPEHHOM JIBIKECHHUH
0e3 HavalbHOM CKOPOCTH, Mepuojia KoleOaHUH MaTEeMaTHYeCKOro MasiTHUKAa OT JUTMHBI
HUTH, 3aBUCHMOCTH YTJIa OTPaKEHUS CBETA OT yTJIa MMAJICHUS M yTJIa MPEIOMIICHHSI OT yTiia
najieHus): IUIAHUPOBaTh MCCIEJOBAHUE, CAaMOCTOATENBHO COOMpaTh yCTaHOBKY,
(GUKCUpOBATh PE3yNbTAaThl TOJYYCHHOW 3aBHCUMOCTH (PH3MYECKUX BEIMYMH B BHUJC
TabIuI U TpadUKOB, 1€1aTh BBIBOAKI 110 pE3yabTaTaM HCCIEeIOBAHUS;



IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BETUUUH (CPEIHSS CKOPOCTh U YCKOPEHHE
TeJla MPU PaBHOYCKOPEHHOM JIBUKECHUH, YCKOPEHHE CBOOOJHOTO MaJeHHs, HKECTKOCTD
IPYXUHBI, KOY(QOUIMEHT TPEHUs CKOJIbKEHHs, MEXaHH4yecKas pabdoTa M MOIIHOCTb,
4acTOTa M MEePHOJ KoJeOaHH MaTeMaTHYECKOTO U MPYKHHHOTO MAasTHUKOB, ONITUYECKAs
cuiia coOuparomeil JUH3bI, PaJlOAKTUBHBIN (DOH): IIIAHUPOBATH M3MEPEHMsI, COOMpaTh
AKCIEPUMEHTAJIbHYIO YCTAaHOBKY U BBINOJHATh H3MEpPEHUs, CleAys NpeyIoKEHHON
MHCTPYKLIUH, BEIUUCIIATH 3HAYCHHUE BEJIMUMHBI U aHATTM3UPOBATh IOJIYYE€HHBIE PE3YJIbTAThI
¢ y4€TOM 3aJJaHHOH IOTPEIIHOCTU U3MEPEHU;

coONoIaTh TpaBWiIa TEXHUKA O€30MacHOCTH Tpu  pabore ¢ 1abOpaTOpHBIM
000pyI0BaHUEM;

pas3InyaTh OCHOBHbIE IPU3HAKU U3YYEHHBIX (PU3MUECKUX MOJIEJIEH: MaTepuaIbHas TOUKa,
a0COJIIOTHO TBEPJOE TEJIO, TOUEUHBIN UCTOUYHUK CBETA, JIy4, TOHKAsl JIMH3a, [IJIaHEeTapHas
MO/IeJIb aTOMa, HYKJIOHHAsl MOJIeJIb aTOMHOT'0 s1/1pa;

XapaKTepU30BaTh IPUHLMIIBI AEUCTBUS U3yUYEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOHCTB
C OIIOPOM Ha UX ONMUCAHMS (B TOM YHUCIIE: CIIUIOMETP, JaTYUKU [IOJIOKEHUS, PACCTOSTHUS U
YCKOpEHUS, pakera, 3XOJO0T, OYKH, MEPUCKOM, (oToammapar, ONTUYECKHE CBETOBOJIbI,
CIIEKTPOCKOII, I03UMETp, Kamepa BuibcoHa), MCTIob3ys 3HaHUS O CBOMCTBAX (pU3MUECKUX
SIBIICHUI U HE0OXOAMMBbIe (PU3UUYECKHIE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE€ PUCYHKH HM3YYEHHBIX TEXHHYECKHX YCTpPOWCTB,
U3MEPUTENBHBIX TPUOOPOB W TEXHOJOTHYECKUX TIPOLECCOB IPH pEIIeHUH y4eOHO-
IPAaKTUYECKUX 3a/la4, ONTHYECKUE CXEMbl JJIsi MOCTPOEHUS H300paKeHUI B IUIOCKOM
3epKajie ¥ cOOUparolLei INH3E;

OPUBOJIUTH HpUMEPbl (HAXOAUTH HWHPOPMALMIO O [PUMEPAX) MHPAKTHUYECKOIO
UCTIONIB30BaHUST (U3NYECKUX 3HAHWKA B TIOBCEIHEBHOW KH3HH JUIsI OOECIedeHUs
0e30IacCHOCTH HpU OOpalleHuu ¢ MNpudbopaMu U TEXHUYECKUMM YyCTpOMCTBaMu,
COXpaHEHHUs 370POBbs U COONIIOACHUSI HOPM 3KOJIOTHYECKOTO MOBEECHUS B OKPY KaIOLIe
cpere;

OCYIIECTBIISITh TOUCK HWHpopManmuu (U3MYECKOro coaepkanuss B HHTepHere,
CaMOCTOSITENIHO  (DOPMYyNHUpPYsl TOUCKOBBIM 3ampoc, HAXOAWUTh IYTH ONpPEIeTCHUS
JIOCTOBEPHOCTH  TIOJIYYEHHOM WHGOpMAIlMM Ha OCHOBE MMEIONIUXCS 3HAHUM |
JIOTIOJTHUTEIbHBIX UCTOYHUKOB,;

MCIIOJIb30BaTh MPHU BBINOJIHEHUU YYEOHBIX 3aJaHUIl HAayYHO-TIONMYJISPHYIO JIUTEPATYpy
(bu3MUecKoro coaepkaHus, CIpaBovHble MaTepHalibl, pecypchl cetn MHTepHeT, BiajeTsh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(OPMaLMU U3 OHON 3HAKOBOM
CUCTEMBI B IpYTYIO;

co3/aBaTh COOCTBEHHBIE TMCHbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(OPMALIUU U3
HECKOJIbKUX HMCTOYHUKOB (DU3MYECKOTO  COJAEp)KaHUs, NYyOJIMYHO IPeJCTaBIATh
pe3ysbTaThl MPOEKTHOM WM HUCCIIEAOBATEIbCKON N1E€ATENbHOCTH, NMPU 3TOM TPaMOTHO
UCMOJIb30BaTh W3YYEHHBIH MOHATUHHBIA amnmapar H3y4yaeMmoro pasjaena (QHU3UKd U
COMpPOBOXAAaTh BBICTYIUIEHUE IIpe3eHTalel ¢ Yy4eToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Neri/m Ha3zBanue Tem Koan4gecTBO 0TBOIMMBIX KoanuectBO KoangecTBO
4acoB KOHTPOJIbHBIX padoT | JIaOopaTOpHBIX padoT
1 TennoBbie ABIECHUS 23 2 3
2 DNEeKTPUYECKHUE SIBJICHH 29 1 5
3 MarauTHEbIE IBJICHUS 5 1 2
4 CBeTOBBIE IBIIEHUSI 10 1 1
5 [ToBTOpEHME 3 1 -
HUTOT O 70 6 11




IToypoyHoe miiaHMpoBaHue

No/Ne HanmenoBanusi pa3ie/ioB/TeMbl YPOKOB KosmuectBo yacos Hara HMara
IJIaH. daxr.
Tema 1. TEIIVIOBBIE SIBJIEHUSI (23 yaca)
1/1 BBOHBIN MHCTPYKTaX IO OXpaHe Tpyza. TermoBoe 1
JBUKEHUE. BHyTpeHHss sHEprus.
2/2 Crioco0Obl M3BMEHEHHS! BHYTPEHHEH SHEPTUH. 1
3/3 Bunasl remionepenauun. TermonpoBogHOCTh. KOHBEKIIMSI. 1
N3nyyenue.
4/4 CpaBHenue BU0B Teronepenayn. [Ipumepsr 1
TEeIUIoNEepeiauu B IPUPOAE U B TEXHUKE.
5/5 KonunuecTBo TemnoTel. Y aenbHas TEMIOEMKOCTb BEILIECTBA. 1
6/6 Pacuer konuuecTBa TEMIOTHI, HEOOXOAUMOTO IS 1
HarpeBaHus TeJa WU BbLACIAEMOr0 TE€JIOM IPU OXJIAXKICHUHU
77 [TepBUYHBII HHCTPYKTAXK 110 OXpaHe TPyaa Ha pabouem 1
Mmecte. Jlaboparopnas padota Ne 1
"CpaBHEHHUE KOJIMYECTB TEIJIOTHI PU CMEIIEHUN BOIBI
pa3HOI TeMIiepaTrypbl”
8/8 Pemenue 3agau Ha pacyeT KOIMYECTBA TEIUIOTHI, 1
HAax0KJIeHUE y/IebHON TENIOEMKOCTH BEIIECTBA.
[lepBUUHBII MHCTPYKTAX IO OXpaHe Tpy/Ja Ha pabodyem
Mmecte. JlaboparopHas pabota Ne 2 «M3mepeHue yaenbHON
TEIJIOEMKOCTH TBEPAOTO TeJa»
9/9 DHeprust TOIINBA. 3aKOH COXPaHEHUS U TIPEBPAICHUS 1
SHEPTUH B MEXaHWYECKHUX U TETUIOBBIX MPOIIECCax.
10/10 O6o6maroiee 1
[ToBTrOopenue no teme «TemnoBbie IBIECHUSA»
11/11 KonrtponbHas padora Nel "TerioBsie siBieHus” 1
12/12 AHanu3 KOHTPOJILHOM paboThl U Koppekius Y'Y /1. 1
Pa3znuunble arperaTHble COCTOSIHUS BEILIECTBA.
13/13 [InaBneHue u OTBEpAEBaHNE KPUCTAJUIMYECKUX TE. 1
14/14 V nenwHaAs TEIIoTa MIaBICHHUS. 1




15/15 Hcnapenue u koHIeHCAIUA. 1
16/16 OTHocHTEbHAS BIIAXKHOCTh BO3/yXa M €€ U3MEPECHHE. 1
IlepBUUHBII MHCTPYKTAX 110 OXpaHe TpyAa Ha pabouem
Mmecre. JlabopaTopHas pabora Ne 3 “M3mepenue
OTHOCHUTEIIbHOM BJIAKHOCTH BO3AYyXa C IIOMOIIIbIO
TepMomeTpa”
17/17 Kunenue, yaenbHas Temiora napooOpa3zoBaHus 1
18/18 Pemenue 3ana4 Ha pacueT KOJIMYECTBA TEIUIOTHI IIPU 1
arperaTHbIX Nepexoiax.
19/19 Pabora mapa u raza npu pacumpeHun. J[purarens 1
BHYTPEHHETO CTOPaHUs.
20/20 [TapoBas Typ6una. KII/] rennoBoro asuraress. 1
21/21 [ToBTOopenue Tembl “TensoBbie BICHUS 1
22/22 KonrtponbHast padora Ne 2 «TemnioBbie siBICHUS 1
23/23 AHanm3 KOHTPOJIBbHOM paboThl 1 Koppekuus Y'Y /1. 1
O6o006menue no reme «TemnoBblie IBICHUS
Tema 2. DJIEKTPUUYECKUE SIBJIEHUSI (29 yacos)
24/1 Dnektpuzaus Teu. JIBa poaa 3apsiaos. 1
25/2 DnekTpruyeckoe nosie. J{enMMoCcTh AIeKTPUIECKOro 3apsiia. 1
26/3 Ctpoenue aToma. 1
27/4 OOBbsicHEeHHE IEKTPU3ALMHU Tell. 1
28/5 DNEeKTPUUECKUN TOK. DIEKTPUUECKHUE LEH. 1
29/6 DNEeKTpUYECKHUH TOK B MeTajuiax. JleCTBHSI 3J1EKTPUYECKOTO 1
TOKaA.
30/7 Cuna Toka. 3mMepeHue cuibl Toka. AMIepMeTp. 1
31/8 [lepBUYHBII HHCTPYKTAX 1O OXpaHe Tpy/Aa Ha pabouem 1
Mmecte. JlaboparopHas pabora Ne 4 “COopka 37IeKTpuIeCKOn
L[ENU ¥ U3MEPEHNE CUJIbI TOKA B €€ Pa3IMYHbIX ydacTKax’
32/9 DNEeKTpUYECKOe HANPsHKCHHUE. 1
33/10 [lepBUYHBII HHCTPYKTAX 110 OXpaHe TpyJla Ha paboyeM 1
Mmecre. JlabopatopHas pabora Ne 5 «3mepenne
HANPSLKEHUS»
34/11 DNEKTPUUECKOE CONPOTUBIEHUE TPOBOAHHUKOB. 1




35/12 Peocratsl. [lepBruHBI HHCTPYKTaX IO OXpaHe TpyAa Ha 1
paboueMm Mecre. JlabopatopHas padora Ne 6
"PerynupoBaHue CUIIbI TOKA pEOCTATOM .
36/13 3akon Oma a5 y4acTKa IIeTIH. 1
37/14 Pemenue 3amau Ha 3akoH OMma. 1
38/15 PacueTt conpoTuBieHus MPOBOJHUKOB. 1
39/16 [TepBUYHBII HHCTPYKTAX 110 OXpaHE TPyaa Ha pabouem 1
Mmecre. JlabopatopHast pabora Ne 7 “Onpenenenue
COIPOTHUBIICHUS MPOBOIHUKA MPU TOMOIIU aMIIepMeTpa U
BOJIbTMETpA”.
40/17 [TocnenoBarenbHOE COETMHEHUE TPOBOJHUKOB. 1
41/18 [TapannensHO€E cCOeTMHEHUE MPOBOHUKOB 1
42,43/19,20 | Pemenwue 3amad o reme «llapamiensHoe u 2
MOCIIEI0BATEIHLHOE COSTUHEHHSI IPOBOTHUKOB.
44/21 PaboTta u MOIITHOCTH AJIEKTPUIECKOTO TOKA 1
45/22 [lepBUYHBII HHCTPYKTAX 10 OXpaHe TPy/a Ha pabodyeM 1
Mmecte. Jlaboparopnas pabota Ne 8 “H3mepenune MOUTHOCTH U
paboTHI TOKA B AJIEKTPUUECKOM JlamIie”.
46/23 Konnencarop. 1
47/24 HarpeBanue npoBOJHUKOB 2IEKTPUYECKUM TOKOM 1
48/25 KopoTtkoe 3ambikanue. [Ipegoxpanurenu. 1
49,50/26,27 | Pemrenue 3a1a4 1Mo TeMe «JIEKTPUICCKHEC SBICHUSD) 2
51/28 KonTtponbHast pabota Ne 3 “DnekTpruecKue sBICHHS. 1
DNEeKTPUYECKU TOK”
52/29 AHanu3 KOHTpOJIbHOM pa®oThl 1 Koppekuus Y'Y /1. 1
O060061ieHre 3HaHuil Mo TeMe «INEKTPUIECKUE SIBICHUS
Tema 3. MATHUTHBIE SIBJIEHUS (SuacoB)
53/1 MaruutHoe nosie. MarHuTHOE MoJjie NpsiMOro TOKa. 1
MarHuTHbI€E TUHUU.
MarsnuTHoO€e noJje KaTylKd ¢ TOKOM. DJIEKTPOMArHUThI U X 1
54/2 npuMeHeHue. [IepBUYHBIN HHCTPYKTaX MO OXpaHe TpyAa Ha

pabouem mecrte. JlaGopatopHas padora Ne9 «Coopka

OJICKTPpOMArduTa MU UCIIbITAHUC €TO HGﬁCTBHH»




ITocTostHHBIC MarHUTHI. MarauTHOE MOJIE ITOCTOSHHBIX

55/3
MarHuToB. MarHuTHOE noJje 3eMJu.
JlelicTBME€ MarHUTHOTO ITOJISI HA MTPOBOJHUK C TOKOM. 1
DJIeKTpUYECKUH ABUTATENb. [[epBUUHBINA HHCTPYKTAX 10
56/4 oxpaHe Tpyaa Ha pabouem mecte. JlaboparopHas paboTa
NelO «M3yueHue 35eKTpUIeCcKOro ABUIaTesis IOCTOSIHHOTO
TOKa (Ha MOJICIIN)»
5715 Kontponbnas padora Ne4 1o teme «MarHUTHBIE SIBJICHUS 1
Tema 4. CBETOBBIE SIBJIEHUS (10 yacos)
58/1 AHanu3 KOHTPOJIBHOM PabOTHI Y KOPPEKLHs YV/I. 1
Hcrounuku cera. [IpsmonnHeliHoe pacipocTpaHeHUE CBeTa
59/2 Bunnmoe nBuxeHue CBETUI 1
60/3 OtpaxkeHue CBETa. 3aKOHBI OTPAKCHHSI. 1
61/4 [Tnockoe 3epkaio. 3epKajibHOE U pacCEIHHOE OTPAXKEHHE 1
CBETa
62/5 [Ipenomienue cBera. 3aKOH MPEITOMIICHUS CBETA. 1
63/6 JIun3el. M300pakeHus, 1aBacMble THH3AMU 1
[lepBUUHBII MHCTPYKTAX IO OXpaHe TpyAa Ha pabouem 1
64/7 Mmecre. JITaboparopHas padora Nell“ITomyuenue
1300pa’keHUs TPU NOMOIIY JIUH3bI
65/8 Pemrenue 3aa4 Ha MOCTPOEHUE B JIMH3AX. 1
66/9 KontponbHas pabora Ne 5 “CperoBble siBlIeHUs” 1
67/10 AHanu3 KOHTPOJBHOU paboThl U KOppeKIHs YV /. T'na3z n 1
3penue. Ouku. Pororpaduueckuii anmapar.
Tema 4. IOBTOPEHMUE (3 uaca)
68/1 IToBTOpenue nmpoiineHHoro 3a kypc ¢puszuku 8 Kiacca. 1
69/2 HToroBast KOHTpOJIbHAS padoTa. 1
1
70/3 AHanu3 UTOroBoi KOHTPOJIBHOU paboThl. O000IIEHNE
MpoiiIeHHOTO MaTepuaia mo (Gu3nkKe 3a Kypc 8 kiacca.
Hroro: 70




TEMATHYECKOE INTAHUPOBAHHUE

9 KJIACC

Ne Tema Koua-Bo B Tom uncie

n/m Hacon JlabopaTopHbIX padoT KonTpoabHnbix pador

1 3aKOHBI ABIKEHUS U B3aUMOIEHCTBUS 36 2 2
TeI

2 Mexanunueckue KoneOaHus U BOJIHBIL. 15 1 1
3BYK .
DJIEKTPOMArHuTHOE I10JIe 24 1
CtpoeHue aToMa U aTOMHOTO si/pa. 19 1
Hcnonb30BaHMe YHEPTHH ATOMHBIX SIIIEP
Crpoenue u 3Bomonus Beenennoi 5
HToroBoe moBTOpeHUE 6 1
HTroro: 105 7 6




Ne Tema
YpPOKa Hara
Ilnan ®akr
1/1 MarepuanbHas Touka. Cucrema oTcueTa
2/2 [Tepemernenmue
3/3 OmnpeneneHne KOOPAWHATHI ABHKYIIErOCs Telia
4/4 CKOpOCTh MPSIMOJIMHEHHOTO PABHOMEPHOTO JIBHYKECHHS
5/5 [lepemenienue npu NpIMOTMHEHHOM PAaBHOMEPHOM JIBHXKCHHUH
6/6 I'padmky 3aBUCUMOCTH KHHETHYECKHUX BEIUYHMH OT BPEMEHU IIPH
NPSMOJIMHEITHOM PaBHOMEPHOM JIBIKECHHU
717 Cpenusisi CKOPOCTh
8/8 [IpsimonuHeHOE paBHOYCKOPEHHOE IBUKEHUE. Y CKOPCHHE.
9/9 CKOpOCTh IPSIMOJIMHEHHOTO PAaBHOYCKOPEHHOTO ABIKeHHsL. [ 'paduk
CKOPOCTH.
10/10 | IMepemernieHue IpH IPSIMOIHHEITHOM PABHOYCKOPSHHOM JIBHKCHHH.
11/11 | IepemerieHue Tea Npy NPSIMOIMHEHHOM PaBHOYCKOPEHHOM JIBU)KECHHUH 0€3
HayalbHOM CKOPOCTH.
12/12 | Jla6oparopuas
padora 1
«HccnenoBanue paBHOYCKOPEHHOI0 IBHKeHHs 0€3 HAYaIbHOI
CKOPOCTH
13/13 Pemenne 3amau
14/14 | I'paduky 3aBUCUMOCTH KHHEMATHYECKUX BEUYMH OT BPEMEHH TPU
NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBIKECHHH
15/15 | Pemenue 3aau
16/16 | KonrposnHasi padora Ne 1 «IIpsiMmo/inHeiiHOe pABHOYCKOPEHHOE
JABHKEHHUE»
17/17 | OTHOCHTENBHOCTD JABHIKCHHS
18/18 | MuepumanbHbie cucteMbl oTcyera. [lepBriii 3akoH HploTOHA.
19/19 | Bropoii 3akoH HeroToHa




20/20

Tperuii 3akon HerotoHa

21/21 CB00OOIHOE ITaieHUE TE

22/22 | JIBwxeHwue Tena, OpOIICHHOIO BEPTHKAILHO BBEpX. HeBeCOMOCTS.

23/23 | J1a6oparopnasn padora Ne 2 « A3mepeHHe YCKOpPEHHsI CBOOOTHOIO
najgeHns»

24/24 | 3aKOH BCEMHUPHOI'O TATOTCHHSI

25/25 Yckopenue cBOOOTHOTO MaACHHS Ha 3eMJIe M IPYTUX HEOSCHBIX Tellax

26/26 | Cuia ympyroctu

27/27 | Cuna TpeHus

28/28 | IlpsMonuHEHHOE U KPUBOJIIMHEHHOE IBHKEHUE. [IBIKEHIE TEIIA 110
OKPY>KHOCTH C TTOCTOSIHHOM 110 MOJTYJTFO CKOPOCTBIO.

29/29 Pemenue 3anau

30/30 | MckyccTBeHHBIE CITYTHUKH 3E€MITH

31/31 | Ummynbc Tena. 3aKOH COXPAHEHHS UMITYJIbCa

32/32 PeaktuBHOE nBUXeHUe. PakeTsl

33/33 | PaboTa cuibl

34/34 | [loreHunanbHas ¥ KHWHETUYECKAs SHEPTHSI

35/35 | 3akoH cOXpaHEHUS MEXaHMYECKOW YHEPTHH

36/36 | KourpoJabHasn
padoTa Ne 2 o Teme «3aKOHBI COXPAHEHHS B MEXaAHUKE)

37/1 KonebatenbHoe IBUKEHHE.

38/2 CBo0Ooxauble kosebanusa. KomebarensHble cucTeMbl. MasTHHK

39/3 Benmuuuabl, XapakTepu3yIoNue KojiedaTeaTbHOe ABIKCHUE

40/4 ["apMoHHMYECKHEe KOJIeOaHHS

41/5 JlaGopaTopHhas
padora Ne 3 «MccienoBanue 3aBUCHMOCTH MEPHOJA U YACTOThI
CcBOOOJHBIX KOJIeOaHui
HUTSIHOTO MasITHUKA
OT €ro JJHHbD)

4216 3aryxaromue kojeOaHus. BeIHYKIeHHbIE KOJIeOaHUs

43/7

Pe3onanc




44/8

Pacnipoctpanenue konebanuii B cpene. BoaHb

45/9 JmuHa BostHbI. CKOPOCTh PacpOCTPaHEHUS BOJIH
46/10 | UcTouHuku 3ByKa. 3BYKOBBIC KOJIcOAHHS
47/11 | BeicoTa, TeMOp U TPOMKOCTB 3ByKa
48/12 | PacnpocTtpaHeHue 3ByKa. 3BYKOBBIC BOJIHBI
49/13 | OrtpaxkeHue 3ByKa. 3ByKOBOI pE30HAHC
50/14 | Peuienwue 3a1au
51/15 | KourpoJbHasn
padora Ne 3
1o Teme «MexaHuYecKHe KOJIeOaHUS H BOJTHbI. 3BYK»
52/1 MarnuTHOE 1MoJje U ero rpagudeckoe H300pakeHne
53/2 OIIHOPOAHOE Y HEOTHOPOAHOE MAarHUTHBIE OIS
54/3 Hamnpasnenue Toka
¥ HaIlpaBJICHHUE JIMHUH €r0 MarHUTHOTO TIOJIS
55/4 OOHapyXeHrne MarHUTHOTO IOJIst
110 €T0 JIEUCTBUIO
Ha 3JIEKTpU4YecKuil TOK. [IpaBuio nesoi pyku
56/5 WNHaykuys MarHuTHOTO OISt
5716 MarHuTHBIN TOTOK
58/7 SIBnenue >7eKTpOMarHuTHOM WHYKITUU
59/8 JlaGoparopHuas
padora Ne 4
«H3y4yenune
SIBJICHUSI JIEKTPOMATHUTHOM MHIYKIHI»
60/9 Hanpagsnenue unaykimonsoro toka. [Ipasumno Jlenna
61/10 | SIBneHHME CaMOMHIYKIIUU
62/11 | [NomydeHue u nepenava MEPEMEHHOTO dIEKTPHUUECKOro Toka. TpanchopmaTop
63/12 | DAEKTpPOMAarHUTHOE TIOJIE
64/13 | DaeKTpOMarHUTHBIC BOTHBI
65/14 | KonebaTenbHbIH KOHTYP.

[Tomydyenue >MeKTPOMarHUTHBIX KOJICOaHUMA




66/15

[TpuHIIUTIBI paTUOCBS3HU U TEJICBUICHUS

67/16 | Uatepdepenius u nudpakims cBeTa

68/17 | DnekTpomarHuTHas IPUPOJA CBETA

69/18 | Ilpenomienue cBeta. PU3UUECKUI CMBICT [TOKA3aTENs IPEITOMIICHHS

70/19 | ducnepcus cera. [[Beta Te

71/20 | THmbl ONTHYECKHUX CIIEKTPOB

72/21 | JlaGopaTtopHas paGora Ne 5 «Hab.101eHre CIUIOMIHOTO U JIMHEHYAThIX
CIEKTPOB HCIYCKAHUS»

73/22 | [loruomieHne U UCITyCKaHUE CBETa aTOMaMHU. [IpOonCX0KaeHIE IMHEWYaThIX
CIIEKTPOB

74/23 | Pewienue 3amau

75/24 | KourpoJibHasi padora Ne 4 «Jj1eKTpOMarHuTHOE MOJIe»

76/1 PannoaktuBHOCTH

77/2 Monenu aToMOB

78/3 PannoakTuBHBIC IPEBPAIICHHUS AaTOMHBIX SIIEp

79/4 OKcrepuMEeHTaIbHbIE METO/IbI UCCIIET0BAHMSI YaCTHUI]

80/5 JlaGopaTopHas padora Ne 6 «Mi3MepeHUe eCTeCTBEHHOT0 PAAUAIIHOHHOI 0
(¢ona no3umeTpomM»

81/6 OTkppITHE IPOTOHA U HEUTPOHA

82/7 CocTaB aTOMHOTO Si/Ipa.
S nepHblie cuibl

83/8 Oueprus cBs3u. Jledhext maccel

84/9 Pemenue 3amau

85/10 | Jlenenwue simep ypana. LlenHas peakius.

86/11 | JlaGopaTopHas
padora Ne 7 «A3yueHue gejieHus siApa atomMa ypaHa no ¢gororpapuu
TPEKOB»

87/12 | Snepusrit peaktop. [IpeoOpa3zoBaHre BHYTpPEHHEH SHEPTUU aTOMHBIX S/I€p B
ANEKTPUUECKYIO DHEPTHIO

88/13 | ATomHas SHepreThka




89/14

buonornyeckoe nelcTBre paguanun

90/15 3aK0H paJIMOaKTUBHOTO pacraja

91/16 | TepmosiepHas peakuus

92/17 DJIeMEeHTapHBIC YaCTUIIbI. AHTHYACTUIIBI

93/18 | Pemenwue 3amau

94/19 | KourpoJbHasi padora Ne 5 «CTpoeHne aToMa H aTOMHOTO S1/pAa.
Hcnonb3oBaHne JHEPTHM ATOMHBIX siIepP»

95/1 Cocras, cTpoeHue 1 MpoucxoxacHue COTHEUHON CUCTEMBI

96/2 Bonbime mnanetsl. COMHEYHON CUCTEMBI

97/3 Mamngslie Tena CoaTHEYHOH CUCTEMBI

98/4 Crtpoenue, u3nydeHue u 3Bororus CoJTHIA 1 3BE3]]

99/5 Ctpoenue u 3BoRONHS BeenenHoi

100/1 | 3akoHBI B3aUMOJEHCTBHS U IBUKEHHUS TEII

101/2 MexaHn4deckue KojieOanus U BOJIHBI

102/3 | DnekTpoMarHUTHOE MOJIe

103/4 | MToroBasi KOHTPOJILHAsK padoTa

104/5 | Ananu3 ommOOK UTOrOBOW KOHTPOJIBHOM PabOTHI

105/6 | IToBTOpeHue

Hroro:

105










