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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke Ha ypOBHE OCHOBHOTO 0O0mIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE TIOJIOXKEHUH W TpeOOBaHWU K pe3yiabTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOU
oOpa3oBaTellbHOW mporpamMmebl, mpenctaBieHHbix B PI'OC OO0, a Takke ¢ yd€Tom
denepanbHOl pabodyeil mporpamMmbl BocnuTaHus W KoHIEnmu TNpernojaBaHus y4eOHOTO
npeaMera «Pu3ukay.
Conmepxanne  mporpaMMmbl 1o (U3MKE  HampaBleHO  HAa  (OPMHpPOBAHHE
€CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYArOIIMXCS W OPraHU3aluI0 H3ydeHHs (U3UKUA Ha
JeATeIbHOCTHON OcHOBe. B mporpamMme mo (u3MKE YYUTHIBAIOTCS BO3MOXHOCTH Y4E€OHOTO
npeamera B peanusanun TpeboBannit DPI'OC OOO Kk TMIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yibTaTaM  OOydeHHs, a  TaKKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa3oBaHus.
[Iporpamma no Qusuke ycTaHaBIMBaeT paclpeielieHne y4eOHOro maTepuana o rojaam
oOydeHus: (1Mo Kiaccam), WpeajaracT MPUMEPHYIO TOCIEI0BATEIbHOCTh HW3YYCHHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOTO COJep>KaHUus M Y4E€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.
[Iporpamma no ¢usuke pa3paboTaHa C IeNbI0 OKa3aHUSI METOANMYECKON MOMOIIH YUUTEII0
B CO3JJaHUH paboyeil MporpaMMebl o y4eOHOMY MpEIMETY.
®usuka SBIIETCA CUCTEMOOOPA3YIOUINM JJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX PEAMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJIEHUH, N3ydyaeMbIX XUMUEH,
OunoJsioTHel, acTpoHOMHUEH U PU3NUECKOU reorpadueil, BHOCUT BKJIAaJl B €CTECTBEHHO-HAYUHYIO
KapTUHY MHpa, MpeAoCcTaBisieT HauOoJiee sicHble 00pas3libl NMPUMEHEHHS HaydHOTO MeEToja
MO3HAHUS, TO €CTh CII0CcO0a MOIy4YeHUs JOCTOBEPHBIX 3HAHUN O MUPE.
OnHa w3 TIaBHBIX 33734 (U3UYECKOTO 00pa3oBaHUs B CTPYKType 0O0Iero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPaMOTHOCTM M HWHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usukn Ha 0a30BOM ypOBHE MpPENAIONaracT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTepU3YIOIIMMH €CTeCTBEHHO-HAYYHYIO IPAMOTHOCTD:
®HAYYHO OOBSICHATH SIBJICHMUS,
® OIICHMBATh U IIOHUMATh OCOOEHHOCTH HAyYHOTO MCCIEI0BAHUS;
e IHTEpPIIPETUPOBATh JAHHBIE W HCIOJB30BaTh HAYYHBIE JOKa3aTeNbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henu u3yueHus (U3NKU HAa YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs ONPEICIICHBI B
Konuenmun npenogaBanus ydyeOHoro npeaMera «Pusnka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®eneparnuu, peaau3ylOIIUX OCHOBHBIE 00I11€00pa30oBaTelbHbIE MPOTPAMMBI,
yrBepxka€HHON pemenneM Kosernn MunncrepcrBa npocsemieHust Poccuiickoit denepanuun
(mpotoxon ot 3 nexabps 2019 r. Ne [TK-48H).
ey u3yvyenus pusuku:
e IproOpeTeHre UHTepeca U CTPEMIICHUS 00yJaloUXCsl K HAYYHOMY U3YYEHHUIO IIPUPOJIBI,
Pa3BHUTHE UX UHTEIUIEKTYaJbHBIX U TBOPUYECKHX CIIOCOOHOCTEI;

epa3BUTHE TPEJCTABICHUI O HAydHOM METOJe TO3HaHUiA U (OPMHUPOBAHUE
HCCIEA0BATENBCKOTO OTHOLIEHHUS K OKPYKAIOIINM SIBIICHUSM;

¢ hopMUpOBaHHE HAYYHOI'O MHUPOBO33PEHHUS KaK pe3yJabTaTa HM3Y4YE€HHUS OCHOB CTPOCHUS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DU3HKHY;



¢ hopMUpOBaHME TPEICTABICHUNA O POIM (PU3MKH JUISI Pa3BUTUSL JPYIHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;
®pa3BUTHE TPEJACTABICHUI O BO3MOXHBIX cdepax Oyaymieil npodeccnoHaIbHON
JeATeIbHOCTH, CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K JajbHeHeMy 00y4eHHIO B 3TOM
HaIpaBJICHUU.
JlocTiokeHre STHX Iefiell mporpamMmbl 1Mo (uU3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00eCIICUNBACTCS PEIICHUEM CIICAYIOIINX 3aa4:
e IproOpeTeHNe 3HAHUH O TUCKPETHOM CTPOSHHH BEIIECTBA, O MEXaHMYECKUX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SBJICHUSX;
eIpuOoOpEeTeHNEe YMEHUH ONMUCHIBaTh W OOBACHATH  (PHU3MUECKHE  SABICHHUA C
WCTIOJIb30BAHMEM TIOJTyYSHHBIX 3HAHUIA;,
®OCBOCHHE METOJIOB pEIICHHUS NPOCTEHIIMX pacu€THBIX 3a7ady C HCIOJIB30BAaHHEM
(GU3NIECKUX MOIETICH, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 3a/1a4;
® pa3BUTHE YMEHUI HAONIOIATh MPUPOIHBIC SIBIICHHS U BBITIOIHATH OIIBITHI, JAO0pAaTOPHBIE
paboTBl M SKCIIEpUMEHTAIBFHBIE HCCIENOBAHUS C HCIIOJB30BAaHUEM W3MEPHTEIBHBIX
11002 (5[0
e0CBOCHHE TPUEMOB pPabOThl ¢ wHHpoOpManuel (GU3MUECKOTO COMCpKAHUS, BKIIOYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTHKEHUSX (U3WKH, aHaIU3 M KPUTHYECKOE
OlleHHBaHHE WH(OpPMaLUY;
® 3HAKOMCTBO CO cpepaMu MPOPeCCHOHATHHON ACSITEIHPHOCTH, CBSI3aHHBIMU C (PU3UKOM, U
COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JOCTHKEHUSIX (HU3NUECKOI HAYKH.
Ha u3ydenne ¢usuku (6a30BbI ypOBEHBb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henemo), B 8 kinacce — 68 acoB (2 yaca B
HEJIEIIO), B 9 KJlacce — 102 yaca 3 yaca B HEJIEINIO).

[Ipemyiaraemerii B mporpaMmme 1o Gpu3MKe mepedeHb Ja00paTOPHBIX pabOT M OMBITOB HOCUT
PEKOMEH/IATENIBHBIN XapakTep, YYUTelb JeiaeT BhIOOp MPOBEICHHS JTa0OpaTOpHBIX paboT u
OTIBITOB C YY4ETOM UHAUBUIYAIbHBIX OCOOCHHOCTEH 00YJaIONIMXCs, CITUCKA KCIIEPUMEHTATBHBIX
3aJJaHul, TIpeIaraeMbIX B paMKax OCHOBHOTO IOCYJapCTBEHHOTO 3K3aMeHa 10 (hU3UKe.



COJEPKAHUE OBYYEHUA

7 KJIACC

Pazgen 1. ®usuka u e€ posib B NO3HAHUH OKPY/KAIOLIEro MUPA.

®dusuka — Hayka o npupoje. SBnenus npuponasl. OU3NUECKUE SBICHUSA: MEXAaHHUUYECKHE,
TEIUIOBBIE, dJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenUUMHBL M3MepeHue ¢usnueckux BenuuuH. Dusmyeckue MpHOOPHI.
[TorpemHocTs U3MepeHn. MexayHapoIHas CUCTEMA €IMHMULI.

Kak ¢usuka m apyrue ecreCTBEeHHbIE HAyKHd W3y4aroT MPHPOIY. EcTeCTBEHHO-HAYYHBIH
METOJi TMO3HAHUS: HAOIIOJEHHE, IIOCTAHOBKA HAy4yHOTO BOINPOCA, BBIABM)KEHHE THIIOTES,

SKCHEPUMEHT [0 TpPOBEpPKE TuUNoTe3, o0ObAcCHeHHe HabmogaeMoro spiaeHus. OnucaHue
(u3NYeCKuX SABJICHUH C TIOMOIIIbIO MOJIEIEH.

emoncmpayuu.
1. MexaHnuueckue, TEIJIOBbIE, dJIEKTPUIECKHE, MAarHUTHBIC, CBETOBBIC SIBIICHHUS.

2. ®usnueckue NpubOPHl U MpoLeaypa MPSMbIX U3MEPEHUN aHAJOTOBBIM U IU(PPOBHIM
prudopoM.

Jlabopamopnwie pabomel u onvimel.

1. OmpeneneHue IEHBI ACTICHUS IIKATBI U3MEPUTEIBHOTO MPUOOpa.
N3mepenue paccTosHUI.

3. Hsmepenue 00bpEMa )KUIKOCTH U TBEPIOTO TEA.
4. OmnpezaeneHue pa3MepoB MaJlbIX TEJl.
5.

N3mepenue Ttemmeparypbl TOpH TOMOINHM JKHUIAKOCTHOTO TEepMOMETpa M JaT4MKa
TEeMITepaTypHhI.
6. IlpoBeneHne wuCCIEIOBaHUS IO TMPOBEPKE THUIOTE3bI: AATBHOCTh MOJETA IIApUKa,
MYIIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, YeM OOJIbIIE BHICOTA ITYCKA.

Paszneu 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUU BellleCTBA.

CtpoeHue BemecTBa: aToMbl W MOJIEKYNbI, HX pa3Mmepbl. OMNbIThI, J0Ka3bIBAOIINE
JTUCKPETHOE CTPOCHHUE BEIIECTBA.

JIBmwkenne dactuil BemiecTBa. CBs3b CKOPOCTH JBMDKCHHS YacTHI[ C TEMIIEpaTypoOH.
bpoyHoBckoe naBwxenue, muddy3us. BzauMoneicTBHe dYacTHI] BEIISCTBA: MPUTHKEHUE U
OTTAJIKMBAHMUE.

ArperaTtHble COCTOSIHMSI ~BEIISCTBA: CTPOCHHME Ta30B, JKHJAKOCTEH ©  TBEPIBIX
(kpucTamuinueckux) Ten. B3auMocBs3b MexAy CBONMCTBAMHU BELIECTB B Pa3HBIX arperaTHbIX

COCTOSHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH arperaTHBIX COCTOSHUI
BOJIEL

Hemoncmpayuu.
1. HaOmoneHne OpOyHOBCKOTO JBMKEHHUS.
2. HaGmronenue nuddysuu.

3. Ha6n}oz[eHHe HBHCHHﬁ, 06T>}ICH$II-OIJ_II/IXC}I IMMPUTAKCHUEM HJIN OTTAJIKMBAHUEM YaCTUIL
BCIICCTBA.

Jlabopamopusie pabomot u onvimol.
1. Ouenka quamerpa aToMa METOJIOM PSAOB (C HCToIb30BaHueM (poTorpaduii).
2. OmbITHI IO HAOIOIEHUIO TETNIOBOTO PACHIMPEHUS Ta30B.

3. OmnbITl IO OOHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYISPHOTO MPUTSIKEHUS.
Pa3znea 3. /IBu:keHue U B3auMo/ieiicTBHE TeJl.



Mexannueckoe JIBUKEHHE. PaBHOMEpHOE U HepaBHOMEpHOE JBHXKeHHE. CKOpOCTb.
CpenHsis cCKOpoCTb [P HEPAaBHOMEPHOM JBUKEHUU. Pacdy€r Iyt U BpeMEHU JBUKECHMUSL.

SBnenue wHepnuu. 3aKOH HHepuuHU. B3aumopeicTBue Ten Kak NpUYMHA H3MEHEHUS
CKOPOCTH JBMXEHHS Teld. Macca kak mepa uHepTHocTu Tena. IlnoTHocTh BemiecTBa. CBA3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cunma Kak XapakTepucTuKa B3aumojenctBusi Tein. Cuiia ynpyroctd U 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JAWHAMOMETpA. SIBleHME TAroTeHus U cuia Tsokectu. Cuiia
TSKECTH Ha JApyrux IaHetax. Bec rtema. HeBecomocts. CiiokeHue CHII, HallpaBJIEHHBIX IO
onHO# npsimoil. PaBHozelcTBytomast cui. Cuna TpeHus. TpeHrue CKOJIbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoae U TEXHUKE.

emoncmpayuu.

1. HabmroneHue MeXaHU4eCKOro IBHKEHHS Tela.

2. HN3MepeHHe CKOPOCTH MPSAMOJIMHENHOTO ABUKCHHUS.

3. HaGmionenue siBneHUS HHEPLIUU.

4. HaOmoneHne U3MEHEHHUs] CKOPOCTU IIPU B3aUMOJCHCTBUM TEl.
5. CpaBHeHHE Macc M0 B3aUMOJICUCTBUIO TEI.

CrnoxeHue cuil, HallpaBJIEHHBIX 10 OJTHOM IPSIMOM.

Jlabopamopnwie pabomel u onvimel.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO ABWXKEHUS (IIapUKa B KUIAKOCTH, MOJICIH
ANEKTPUYECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmpeneneHue cpeqHEe CKOPOCTH CKOJIBXKEHHA Opycka WM IIapHKa MO0 HAKJIOHHOMN
MJIOCKOCTH.

3. Omnpenenenne IOTHOCTH TBEPOTO TENA.

4. OmbITEI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSDKCHHS (IedopMaliuu) NpyKHHBI OT
MPUJIOKEHHOW CHJIBI.

5. OmbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBKEHHS OT Beca Teja U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjieHne TBEPABIX TeJ, JKUAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbIIICHUS U YBeIUUEHUs AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUA Tra3a oT 00béMa, Temnepatypsl. [lepenaua naBneHus TBEPABIMU TEIaAMH, KUJIKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTHueckue MamMHBL. 3aBUCUMOCTH JABJICHUS KUIKOCTH OT
riyounsl.  [wapocratmueckuii  mapagokc. CooOmiaromuecs cocynsl. ['mapaBnudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUyuHBI CyIIECTBOBAHUS BO3AYIIHOU
obonoukn 3emmu. OnbiT Toppuuermu. M3mepenune atmocdepHOro naBieHHs. 3aBHUCUMOCTH
aTMOc(epHOTO JaBJE€HHUS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopbl s u3MepeHus
aTMOC(EepHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeNo. BeITankuBarorias (apXxume0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.

1. 3aBHCHMOCTBH JIaBJIEHHUS ra3a OT TEMIIEPATYpPhI.

[lepenaua naBneHus )KUIKOCTBIO U Ta30M.

3. Coobmatoiuecs: CoCy/bl.
4. I'mapaBiIMyYECcKUi Mpecc.
5. IlposiBneHue aeicTBHs aTMOCHEPHOTO JTaBICHUSI.



3aBUCUMOCTh BBITAJKUBAIOMIEH CHIBI OT O0bEMa TOrPYKEHHOW 4YacTH Teina |
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEH CHUJIbI BECY BBITCCHEHHOW KUJIKOCTH.

YcnoBue 1naBaHWs TeE: IUIABAaHWE WM TOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOIIEHUS NIOTHOCTEN TEJa U KUJIKOCTH.

Jlabopamopubvie pabomot u onvimel.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT 00b&Ma MOrpYKEHHON B KHUJIKOCTh
4acTH Tena.

Onpenenenre BBITAIKUBAIOIIEH CHUJIbI, JEUCTBYIONIEH Ha Teno, HNOrpyXEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIIEH CHIIBI, JCHCTBYIOIIEHM Ha TEJIO B
KUJKOCTH, OT MACCHI TEJA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CUIIbI, IEHCTBYIONIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMa MOrPYKEHHOM B KUAKOCTh YacTH TeJla U OT IUIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanne apeomeTpa WM KOHCTPYMPOBAHHME JIOJKH M OIpPEICIICHHE €€
Irpy30I10AbEMHOCTH.

Pa3nen S. PaGora 1 MOIHOCTB. JHEPIus.
Mexannyeckas pabota. MOITHOCTb.

[IpocThie MexaHU3MbI: pblyar, OJOK, HaKIOHHAs IJIOcKocTh. [IpaBuio paBHOBecHs

phlyara.

[TpuMeHeHne mpaBuila paBHOBECHUS pblyara K OJIOKY. «30JI0TO€ MPaBHJIO» MEXaHUKH.

KIIJI mpocTeix Mmexanu3MoB. [IpocThie MeXaHN3MBI B OBITY U TEXHUKE.
Mexannueckas sHeprus. KuHetmueckas W ToTeHUUabHas »Heprus. I[lpeBpaiieHue
OJIHOTO BHJIa MEXAHUYECKOM SHEPTUM B APYTroil. 3aKOH COXPAHEHUS SHEPTUH B MEXAHUKE.

Hemoncmpayuu.
1. Tlpumepbl NPOCTHIX MEXaHU3MOB.
Jlabopamopnwie pabomel u onvimel.
1. Ompenenenne paOOTHl CHIBI TPEHUS NPU PABHOMEPHOM JBIKEHUU Tea II0
TOPU30HTAIBHOM MOBEPXHOCTH.
2. HccnenoBanue ycioBHii paBHOBECHSI phlyara.
3. Usmepenue KIIJI HakIOHHOM MJIOCKOCTH.
4. H3yueHue 3aKOHA COXPaHEHUS] MEXaHUYECKOU SHEPTUU.
8 KUIIACC

Pa3zpen 6. TensioBbIe IBJICHUSA.

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUYECKO TEOpUH CTpOEeHUs BellecTBa. Macca
U pa3Mepbl aroMOB U MOJEKyld. ONbITbl, MOATBEPKAAOIINE OCHOBHBIE IOJOXKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Monpenu TBEPAOTO, KHUAKOTO U ra3000pa3HOT0 COCTOSIHUM BemlecTBa. Kpucramiueckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH U TBEPABIX T€T HA OCHOBE MOJOKEHUI
MOJIEKYJIIPHO--KUHETUUECKOH Teopun. (CmauMBaHWE M KanWUIIpHbIE sBIeHUsA. TemioBoe
pacLIUpPEHUE U CHKATHUE.

Temnepatypa. CBs3b TeMIlEpaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBMXKEHHSI YacTHII.
Buytpennsis sHeprus. CrnocoObl W3MEHEHHS BHYTPEHHEW OHEpruu: Tervionepenada u
coBepiieHne padboThl. Bubl Teronepenaun: TeIIoNpOBOAHOCT, KOHBEKITUS, U3IIyUYeHHUE.



KomnuectBo TeruioTel. YaenpHas TEIUIOEMKOCTh BelIeCTBA. TemiooOMeH U TEIioBoe
paBHOBecue. YpaBHEHHE TEIUIOBOTro Oananca. IlnaBieHune W oTBepAeBaHUE KPHCTAILTMYECKUX
BEIIECTB. YJenpHas TemioTra IuiaBieHus. [lapooOpazoBanue u KoHACHcalus. VcmapeHwue.
Kunenne. YnenpHas Temora mapooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpATypbl KUIEHHS OT
aTMOC(EpHOTO JTaBICHHUS.

Brnaxnocts Bo3ayxa.

OHeprus ToIMBa. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[punnuner pabdoter TemmoBbix aBurateneit KIIJ[ TtemmoBoro asurartens. TeruioBsie
JIBUTATEJIH U 3aLIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMs U MIPEBPALLEHHUS SHEPTHUU B TEIUIOBBIX IIpOLECCaX.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO IBHYKEHUS.

Ha6mronenue auddyzuu.

Habnronenue siBjaeHU cMauylBaHUS M KaIWJUISIPHBIX SIBJICHUH.

Habntoienue TenioBoro paciimpeHus Tell.

W3menenue naBieHus ra3a npyu U3MEeHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.
[IpaBuna n3mMepeHus TeMepaTypsbl.

Buael Tenonepenayu.

OxnaxkJieHue Npu COBEPLICHUH PaOOTHI.

W NOUkWNRE

Harpesanue npu coepiieHUN padOThl BHEUTHUMH CHUIIAMH.

[EEN
o

. CpaBHEHHE TEIUIOEMKOCTEN pa3INUHbIX BEIIECTB.

. HaGmronenue xunenus.

. Habnonenue nocrosiHCTBa TEMIIEpaTyphl MPU TUIaBICHUU.

13. Moenu TEIUIOBEIX ABUTATEIIEN.

Jlabopamopnuwie pabomel u onvimel.

1. OmnbIThl IO 0OHAPYKEHUIO NEHCTBUS CUJI MOJIEKYIISIPHOTO TIPUTSKEHUS.
OnbITHI 0 BRIpAIIMBAHUIO KPUCTAIIOB TIOBAPEHHOM COJIM MM caxapa.

[
N

3. OnbITHI 110 HAOTIOIEHUIO TEILUIOBOTO PACIIMPEHHUS T'a30B, KUAKOCTEH 1 TBEPIBIX TEI.
4. OrnpenereHne 1aBJICHUs BO3ayXa B OJIJIOHE IIMPHUIIA.
5. OneIThl, JEMOHCTPHUPYIOIIUME 3aBUCHMOCTh [ABJICHHUS BO31yXa OT €ro o0bémMa

HarpeBaHUs WIN OXJIAXKICHUS.
6. IlpoBepka rumoTe3bl JMHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUIKOCTH B
TEPMOMETPHUUECKON TPyOKEe OT TeMIIepaTypshl.
7. HaOnronenue M3MeHEHUs BHYTPEHHEH SHEPruu Tejla B pe3yibTare TeIloNeperadyu U
pabOoThI BHELIHUX CHUII.
8. MHccrenoBanue siBiieHHs TEIUIOOOMEHA IPU CMELIMBAHUU XOJIOJHOM U ropsiueil BOJbL.
9. OmpeneneHue KOJMYECTBA TEIUIOTHI, IOJIYYEHHOIO BOJOW IpH TEIJIOOOMEHe ¢
HarpeTbIM METAIIMYECKUM LIUITUHAPOM.
10. Ompenienenue yieabHOM TEIIOEMKOCTH BEILIECTBA.
11. MccnenoBanue nporecca UCapeHus.
12. Omnpenienenne OTHOCUTENBHOM BIaKHOCTH BO3yXa.
13. Onpenenenue yeabHOM TENIOTHI IJIABIECHUS JIbJA.
Pazgen 7. DieKkTpu4yecKHe H MATHUTHDIE SIBJICHUS.
Onexrpuszanus Ten. JlBa poja 2IEKTpUYECKHX 3apsiioB. B3anMopelicTBHE 3apsKEHHBIX
ten. 3akoH KynoHa (3aBUCHMMOCTb CHWJIBI B3aUMOJICHCTBHS 3apsDKEHHBIX TEN OT BEJTUYMHBI
3apsA7I0B U PaCCTOSHUS MEX]y TEIAMH).



Dnekrpuyeckoe noJie. Hanpsuk€HHOCTD anekTpudeckoro nosjs. [IpuHuum cyneprno3uimu
NIEKTPUYECKUX 0JIEH (HAa KAaUECTBEHHOM YPOBHE).

Hocurenu snexTpudeckux 3apsaoB. DJIeMEHTapHbIM siekTpudeckuid 3apsg. CtpoeHue
atoma. [IpoBOTHUKY U JUAIIEKTPUKHU. 3aKOH COXPAHEHHUSI IIEKTPUUECKOTO 3apsija.

DNEeKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA. VICTOUHUKH
MOCTOSTHHOTO TOKa. J[eMCTBUS AJIEKTPUUECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onextpuueckass uenb. Cuna Toka. OnexTpuyeckoe HampsbkeHue. ConpoTHBIEHHE
MPOBOJIHUKA. YJEIbHOE CONPOTHBIEHHWE BemecTBa. 3akoH Owma a1 ydacTka IIemu.
[TocnenoBarenbHOE U ApAIIEIBHOE COSUHEHNE MIPOBOTHUKOB.

Pabota 1 MoITHOCTD 3MEKTpUUEcKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
Y OTPEeOUTENHN IIEKTPUUECKOM dHEeprun B ObITy. KopoTkoe 3aMbIkaHme.

[ToctostHHbIE MarHuThl. B3auMoneicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJIe.
MarnuTtHOoe noJie 3eMJIM 1 €ro 3HaYeHHE JIIs *Ku3HU Ha 3emie. OnbIT Dpcrena. MarHuTHoe 1oJie
3IEKTPUYECKOTO TOKa. [[puMeHeHune 3JIeKTpOMarHuToB B TEXHUKE. [[eliCTBHE MAarHUTHOTO TOJIS
Ha TIPOBOJHHUK C TOKOM. OJIEKTPOJBHUTATEIh TOCTOSHHOTO TOKa. Vcrmosb3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbrtel @apaned. SIBnenwe  snekTpoMarHWUTHOM  uwHAyKUMH. IlpaBuno  Jlenna.
OnektporeHeparop. CrocoObl TOJYYEHHS JJICKTPUYECKON JHEPruu. OIJIEKTPOCTAHIIMUA Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUH.

emoncmpayuu.

DIeKTpu3aius Tell.
JIBa posia ANEeKTPUYECKUX 3apsiA0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoicTBO U ACHCTBHE 3JIEKTPOCKOIIA.
DneKTpocTaTU4YeCcKas HHIYKLHUS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI0B.
[IpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO OIS,
HcToyHuKH MOCTOSTHHOTO TOKA.
JIefCTBHUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B KUIAKOCTH.
. I"'a30BbIi1 pa3ps.
. U3mepenue cuiibl TOKa aMIepMETPOM.
. U3mepeHnue 351eKTpuyecKoro HanpsKeHUst BOJIbTMETPOM.
. Peocrar u mara3uH conpoTHBIICHUM.
. B3aumoieficTBre MOCTOSTHHBIX MAarHUTOB.
. MogenupoBaHre HEBO3MOKHOCTHU PA3AEJICHHs TIOJIOCOB MArHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarauTHoO€ 1noJie TOKa. DIEeKTPOMAarHuT.
. JleficTBH€ MarHUTHOTO TOJIsSI HA IPOBOJAHUK C TOKOM.
. DIIEKTPOABUTATETb TOCTOSIHHOTO TOKA.
. UccnepnoBanue siBIEHUS 31€KTPOMArHUTHOM UHIYKIIUH.
. OnbiTel @apages.
. 3aBUCUMOCTb HaIlPaBJIE€HUS UHIYKIIMOHHOTO TOKa OT YCIOBUM €r0 BOSHUKHOBEHHSI.
. DIIEKTpOreHepaTop NOCTOSHHOTO TOKA.
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Jlabopamopusie padbomot u onvimel.

OnBITHI M0 HAOTIOACHUIO JICKTPU3AINH T UHIYKIIUEH U PU COMNPUKOCHOBEHUH.
UccnenoBanue AeCTBUS AIEKTPUUECKOTO MOJIsl HA TPOBOJIHUKHU U TUAJICKTPUKH.
COopka u mpoBepKa padOTHI IEKTPHUECKOH IeTTH MTOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUJIbl TOKA.

N3mepenue u perynupoBaHue HapsHKEHUS.

oukhwNpeE

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO YE€pPe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa U HANPSKEHUS Ha PE3UCTOPE.
7. OnbIThl, JAEMOHCTPUPYIOUIME  3aBUCUMOCTb  JJIEKTPUYECKOTO  COIPOTUBIICHUS
MIPOBOJHUKA OT €ro JJIUHbI, TUIOIAIN TOIIEPEYHOr0 CEYEHUs U MaTepHara.
8. IlpoBepka mpaBuiia CIIOKEHHS HAIPSDKEHUN MpHU TOCIEN0BATEIbHOM COEAMHEHUU
JIBYX PE3UCTOPOB.
9. IlpoBepka npaBuia 1js CHJIbI TOKa MPU NapauieIbHOM COETMHEHUH PE3UCTOPOB.
10. Omnpenienenne pabOThI ANEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.
11. OmnpenieneHne MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, WIYIIETO 4Yepe3 JIAMIIOUKY, OT HaIlpsKEHHS
Ha HEW.
13. Onpenenenune KII/[ HarpeBaTens.
14. UccnenoBaHue MarHUTHOTO B3aUMOJIEHCTBHS MOCTOSTHHBIX MarHUTOB.
15. VI3ydeHne MAarHUTHOTO TIOJII TIOCTOSIHHBIX MAarHuTOB TP HUX OOBEIUHEHUH U
pa3esieHun.
16. UccnenoBanue neHCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
17. OnbITHI, AEMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIbI B3aUMOICUCTBUS KATYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKA M HAIIPaBJICHUS TOKA B KaTYIIIKE.
18. N3ydeHue neicTBHUSI MAarHUTHOTO IOJISI HA TIPOBOJHUK C TOKOM.
19. KoHcTpyHnpoBaHue U u3ydeHue padoThl 3J€KTPOABUTATENS.
20. Usmepenune KIIJ[ anekTpoaBuraTeibHON YCTAHOBKH.
21. OnbITHl MO MCCIIEAOBAHUIO SIBJICHUS DJIEKTPOMArHUTHON HMHAYKIUHU: HCCIIEOBAaHUE
W3MEHEHUI 3HAYEHUS U HAIIPaBJICHUS HHAYKIIMOHHOTO TOKa.
9 KJIACC

Paznen 8. Mexannueckue siBJICHHSA.

Mexannueckoe npwxeHune. MarepuanbHas Touka. Cuctema orcdéra. OTHOCUTEIBHOCTD
MEXAaHWYECKOTO JBIKEHUA. PaBHOMEpHOEe mpsMoJMHENHOe JBMkeHue. HepaBHomepHoe
psMoJIMHENHOe JBWKeHHe. CpenHsisi U MIHOBEHHAs CKOPOCTb Tejla IPU HEPaBHOMEPHOM
JBUKCHUMU.

Yckopenue. PaBHoyckopeHHOE IpsiMosinHeiiHoe aBrkeHne. CBobogHoe najgeHue. OnbIThl
lNanunes.

PaBHOMepHOe NBIKeHUE 1Mo okpykHocTu. [lepuon u yacrora oOpamenus. Jluneitnas u
YI10Bas CKOPOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHE.

IIepBbiit 3akoH Herotona. Bropoii 3akon Herorona. Tperuit 3akoH Herorona. IIpuHinun
CYIIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuila TpeHMs: CUJIa TPEHUS CKOJIBKEHHS, CHJa TPEHUs
[IOKOs1, JPYTHE BUABI TPEHUS.



Cuna TsDKECTM M 3aKOH BCEMHPHOTO TATOTEHHSA. YCKOPEHHE CBOOOTHOTO MaJCHUsI.
IBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
IIEpETPy3KH.

PaBHOBecue marepuanbHOM TOuku. AOCOIIOTHO TBEPAOE Teso. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIIEHHON OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TskecTH.

Wmnynec Tena. M3menenue ummyinabca. Mnynabc cuibl. 3aKOH COXPaHEHHUS HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanndeckass paboTa U MOIIHOCTh. PaboTa cwil TshkecTH, ympyroctw, TpeHus. CBs3b

SHEPruu

u pa6OTI)I. HOTGHHI/Ia.HI)HaH OHEpruga TCjia, MOAHATOIO Hald IMOBCPXHOCTHIO 3CMIIH.

[ToreHumanpHas 3Heprus c:karod npyxuHbl. Kunertndeckas sHeprus. Teopema 0 KHHETUYECKOU

SHEPTrUu. 3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTHUH.

Jemoncmpayuu.

1. HaOGmronenrne MEXaHUYECKOTO JIBIKEHUSI Te€Jla OTHOCUTEIFHO Pa3HBIX TeJl OTCUETA.

2. CpaBHeHHE MMyTell W TPACKTOPHM JIBIKEHHS OJHOTO M TOTO K€ TeJa OTHOCUTEIHHO
PAa3HBIX TEN OTCYETA.

3. H3MepeHHe CKOPOCTH U YCKOPEHUS MPSIMOJTMHEHHOTO IBUKEHUS.

4. HccnepoBaHue MPU3HAKOB PAaBHOYCKOPEHHOTO JIBIKCHHS.

5. HaOmroneHne NBYKEHUS Tella 10 OKPYKHOCTH.

6. HaOmroneHne MeXaHMUECKHUX SIBJICHUHN, TPOUCXOAIINX B CUCTEME OTCUETA «TeneKKkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBW)KEHUN OTHOCHUTEIILHO KaOnHeTa (PU3UKH.

7. 3aBUCHUMOCTH YCKOPEHHUS TeJla OT MAacChl TeJla U JICHCTBYIONIEH HA HETO CHJIBI.

8. HaOmroneHune paBeHCTBA CUJI TIPU B3aUMOJICHCTBUU TE.

9. H3meHeHue Beca Tena NpU YCKOPEHHOM JIBHXKEHHH.

10. Ilepenavya uMmynbca Npyu B3aUMOJACHCTBUM TEI.

11. TIpeoOpa3oBaHus SHEPTUH TTPH B3aUMOICHCTBUH TEJI.

12. CoxpaHeHHe UMITYJIbCa IIPU HEYIPYTOM B3aUMOJECHCTBHH.

13. CoxpaHeHue UMIyJbca MPH a0COJIIOTHO YIPYTOM B3aUMOJICHCTBUH.

14. HabmoieHue peakTUBHOTO JBUKCHHUS.

15. CoxpaHeHue MeXaHU4eCKOW SHEPTUuu Mpu CBOOOIHOM MaICHUU.

16. CoxpaHeHrE MEXaHUYECKOM YHEPTUHU IIPU IBHXKEHUH TeJla N0 JEHCTBUEM IMPYKUHBI.

Jlabopamopnuwie pabomel u onvimel.

1. KoHcTpyupoBaHue TpakTa JUisl pa3srOHa U JaJbHEHIIEro PaBHOMEPHOIO IBMKEHUS
LIapUKa UIIU TEJIEKKH.

2. OmpeneneHue cpeiHE CKOPOCTU CKOJIBKEHUS Opycka WU JABMXKCHUS IIapuKa IO
HAaKJIOHHOH IJIOCKOCTH.

3. OmnpeneneHue yCKOpEHHs Tejla IMPU PABHOYCKOPEHHOM JIBHXKEHMHM [0 HAKJIOHHOM
IJIOCKOCTH.

4. WccrnegoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIDKEHUU 0€3
Ha4aJIbHOU CKOPOCTH.

5. TlpoBepka TruMOTE3bl: €CIAH MPU PABHOYCKOPEHHOM IBMKEHUM O€3 HadallbHOU
CKOPOCTH IyTH OTHOCSTCA KakK psAd HEYETHbIX YHCENI, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHH OJINHAKOBBI.

6. HccnenoBaHue 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJIBKEHHS OT CHJIBl HOPMAaJIbHOIO
JTaBJICHUSI.

7. Omnpenenenue koddduimenTa TpeHUus CKOIbKEHUSI.

8. Omnpenenenue KECTKOCTHU MPYKUHBL.



9.

Omnpenenenue pa®OTBl CWIIBI TPEHUS MPH PABHOMEPHOM [BIDKEHHHM Tela IO
TOPU30HTAJIBHON IIOBEPXHOCTH.

10. Ompenenearie  pabOTHI CHIIBI YIIPYTOCTH TIPU TMOABEME Tpy3a C HCIOJIH30BAHUEM

HCIIOABUKHOI'O U ITIOJABHXKHOI'O OJIOKOB.

11. V3yyeHune 3aK0HA COXPAHEHUS SHEPTHUU.

Pa3nen 9. Mexannueckue Koj1e0aHHUS M BOJIHBI.

Konebarenpaoe nBmwxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJEOaHMIA: MEPUOJ, 4acToTa,
aMIMTyna. Marematud4ecKuilk M NpPYKMHHBIM MasTHUKM. IIpeBpamienwe »sHeprum Ipu
K0J1e0aTeIbHOM JIBHKCHUU.

3aryxatommue kojeOaHus. BeiHyKaeHHbIe Kojiebanus. Pezonanc. MexaHnyeckne BOJHBI.
CpoiicTBa MexaHM4eCKUX BOJH. [Ipo/10sibHBIE U MONEpeyHbIe BOJHBL. J[JIMHA BOJHBI U CKOPOCTb
e€ pacrpocTpaHeHHs. MexaHnYeCKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BbIcoTa ToHAa. OTpakeHue 3Byka. MIHppa3Byk U ynbTpa3ByK.
emoncmpayuu.

=

LA S

Habmonenue xonebanuii Tex noj 1eHCTBUEM CHUJIBI TSHKECTH U CHIIBI YIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

Halnronenue BeIHYKIEHHBIX KOJIEOaHUH U pe30HaHCA.

Pacnipoctpanenne nmpo0abHBIX U MOTIEPEYHBIX BOJIH (Ha MOJIENN).

HabnroeHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHYECKHI pe30HaHC.

Jlabopamopnuie pabomel u onvimel.

1.
2.
3.

7.

Omnpenenenre 4acTOThl U Meproia KojaeOaHuit MaTeMaTHYecKoro MasTHUKA.
Onpenenenre 4acTOThl U Mepro/ia KojaeOaHuil Ipy>KMHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH TepuojAa KoJieOaHWH MOJBEIIEHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH MEpUOJia KOJEOAHUNH MPYKMHHOTO MasTHHUKa OT MacChl
rpysa.

[IpoBepka HE3aBUCHUMOCTH Tepuoja KojeOaHUi rpysa, MOABEIIEHHOTO K HHUTH, OT
Macchl rpysa.

OnpIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb IIepuoja KoJeOaHW MPYKMHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI.

N3mepenue yckopeHust CBOOOTHOTO MaIeHHUS.

Pa3nen 10. DnekTpoMarHuTHOE 1M0J1e ¥ 3JIEKTPOMArHUTHbIE BOJIHBI.
DIEKTPOMarHUTHOE MOJie. DJIEKTPOMArHUTHBIE BOJHBL. (CBOICTBA 3JEKTPOMAarHUTHBIX
BoJH. [IIkana snexkTpoMarHUTHBIX BOJH. Mcnonbp3oBaHue 3eKTPOMAarHUTHBIX BOJH Ui COTOBOM

CBA3U.

DJeKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoiiCTBa AJIEKTPOMArHUTHBIX BOJIH.
BoiHoBEIE cBoOMicTBa CBeTa.

Jlabopamopusie pabomot u onvimol.

1.

I/IzyquI/Ie CBOMCTB QJICKTPOMArdHUTHBIX BOJIH C IOMOIIBIO MOOHUJILHOTO Teﬂe(bOHa.

Pazpgen 11. CBeToBELI€e SIBJIEHUS.
JlyueBass moxenb cBera. Mcrounuku cBeta. [IpsimosmHeliHOE pacnpoCTpaHEHUE CBETa.
3armenus Connua u JIynel. Otpaxkenue ceta. [Imockoe 3epkano. 3aKOH OTPa)KEHHUs CBETA.



[penomiieHne cBeTa. 3aKoH MpejoMiieHHs cBeTa. [10IHOe BHYTPEHHEE OTPAKCHUE CBETA.
Wcnonp3oBanue nojiHoro BHYTPCHHECTO OTPAKCHUA B OIITUYCCKHUX CBETOBOAAX.

JIunza. Xox nyueit B nmuze. Onrtudyeckass cuctema (oToamnmapara, MHKPOCKONA U
Tesneckona. ['1a3 kak ontuueckas cuctema. bim3opykocTs U 1alnbHO30PKOCTb.

Paznoxenne 6enoro ceera B ciektp. Onbitel Hetorona. CiioskeHUe CIIeKTPaIbHBIX [[BETOB.
Jucnepcus cera.

Jemoncmpayuu.

LW ~NU R WN e

[IpssMonMHENHOE pacIIPOCTPAHEHHUE CBETA.

OTtpaxeHue cBera.

[Tonyyenue nzo0pakeHi B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue ceera.

OnTHyeckuii CBETOBO/I.

Xox mydeil B coOuparoiieil JuH3e.

XoJ JIydel B paccenBaroley JIMH3E.

[Tonyuenue n306paxeHU ¢ TOMOIIIBIO JIUH3.

[Ipunnun neiictBus ¢poroannapara, MUKpPOCKOTIA U TEJIECKOIIA.

10. Mogaens riasa.

11. PaznoxxeHue 6esoro cBeTa B CIIEKTP.

12. [lonyuenue 6e10ro CBETA MPH CI0KEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnwie pabomul u onvimel.

1.
2.
3.

N o wu s

HccnenoBanue 3aBUCUMOCTH yIila OTPa)XE€HUSI CBETOBOTO JIydya OT yrija MaJeHusl.
N3ydeHne xapakTepuCTUK H300pakeHUs IIpeIMETa B INIOCKOM 3epKaJie.
HccnenoBanue 3aBUCMMOCTH yrila MPEJIOMIICHHS CBETOBOIO JIyda OT yriia MaJeHusl Ha
IPaHHULIE «BO3TyX—CTEKIION.

[Tony4yenune n300pakeHUI C MOMOIIIBIO COOMPAFOIICH JTUH3HI.

Omnpenenenre POKYCHOTO pACCTOSHUS U ONITHYECKOM CHJTBI COOMPAFOIIEH JINH3BI.
OnBITHI IO PA3JI0KEHUIO OEI0T0 CBETa B CIEKTP.

OnpITHl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOIIOJECHUHM 4Yepe3 IBETOBBIC
(UITBTPBHI.

Pa3nen 12. KBaHTOBLIC SIBJICHUS.

Omnbitel Pe3epdopna u mranerapuas mozaenb aroma. Moaenb aroma bopa. Mcnyckanue u
norjolueHre ceera aroMoM. KBantel. JInHeiuaTsie CIEKTPBHI.

PagnoaktuBHOCTE. Asbda-, Oeta- u ramma-uznydeHus. CTpoeHHE aTOMHOIO sjpa.
Hyxnonnas monens aromHoro siapa. M3otomsl. PaamoaktuBHble mnpeBpamienus. I[lepuon
MOJIypacnaia aTOMHBIX sIJIep.

SAnepHble peakiu. 3aKOHbI COXPAaHEHHUsI 3apsiIOBOTO U MAacCOBOIO UMCE. DHEPrus CBA3U
aToMHBIX sep. CBsi3p macchl M SHepruu. Peaknuu cuHte3a u AeneHus sanep. Vcrounuku
sHepruu CoJiHIA U 3BE3 L.

SAnepHas sHepretuka. JleicTBUSA paAMOAKTUBHBIX U3JIyYEHHI Ha )KUBbIE OPTaHU3MBbI.

Hemoncmpayuu.

o vk wnNeE

CrieKTpspl U3JIy4eHUs U TOTJIOIIECHHUSI.

CrieKTpsl pa3Iu4HbIX a3oB.

CrnexTp BoAopoa.

Habnronenue TpexoB B kamepe Busbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3TyYEeHUI.

Perucrpanus usirydeHus NpUpPOAHBIX MUHEPAIIOB U IIPOTYKTOB.



Jlabopamopusie padbomot u onvimel.

1. HaOmrofeHue CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3JTy4eHUSI.

2. HccnenoBaHue TpPEKOB: HM3MEPEHUE SHEPIMM YacTHULIBI 110 TOPMO3HOMY IYTH (110

¢dororpadusim).

3. HM3mepeHue paguoakTUBHOIO (poHa.

IHoBTOpPHTEILHO-00001IAKOIIIUI MOIYIb.

[loBTOpUTENBbHO--0000MIaIOMI  MOIY/Ib [peAHa3HAYeH JUId CUCTEeMaTH3aluu U
00001IeHUsT TPEIMETHOTO COJICPIKAHMSI U OTIBITA JIEITETLHOCTH, IPHOOPETEHHOTO MPH U3yYCHUU
BCCTO KypcCa (1)I/ISI/IKI/I, a TaKKC 1A MOATOTOBKHM K OCHOBHOMY IOCYJapCTBCHHOMY 3K3aMCHY I10
¢bu3uke s 00yJarOUINXCsl, BRIOPABIINX STOT YI€OHBIN TpeMET.

[Ipy wm3ydeHMM JAHHOTO MOJIYJS PpPEATU3YIOTCS M CHUCTEMATHU3UPYIOTCS  BHJIBI
NEeSTeNIbHOCTH, Ha OCHOBE KOTOpBIX OOecreunBaeTrcs JOCTUKEHUE MPEIAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX PE3yJIbTaTOB 00ydeHHUs, (HOPMUPYETCS €CTeCTBEHHOHAY4Hasl
IpaMOTHOCTb: OCBOCHHEC HAYYHBIX MCETOJOB HCCICOAOBAHUA SIBIICHUH npupoabl W TCXHHUKH,
OBJIAICHUC YMCHUAMU OOBICHATH (1)I/I3I/I‘~IGCKI/IG SABJICHHA, NPUMCHASA TIOJYYCHHBLIC 3HAHMUA,
peuaTth 3aga4r, B TOM YUCJIC KAYECTBEHHBIC U OKCIICPUMCHTAJIBHBIC.

[IpyHIHMNMAIBHO IEATEIPHOCTHBIN XapaKTep AJAHHOTO pa3jiena pealn3yercs 3a CYET TOro,
qTo o6yqa}0mp1ecs[ BBIIIOJIHAIOT 3aaHusA, B KOTOPBIX UM IIPEAIaracTcs:

Ha OCHOBC IOJYUCHHBIX 3HAaHUH pacro3HaBaTb U HAYYHO OOBICHATH (1)H3quc1<ne SIBJICHUA
B OKpY)Karolllel MpUpoJie U NOBCETHEBHON KU3HH;

HCII0JIb30BaTh HAYYHBIC MCTOAbI MCCICIOBaHUA (bHSHLIeCKI/IX HBHeHHﬁ, B TOM 4YHCJIEC JIA
IIPOBEPKHU IMIIOTE3 U MOTYYECHHs TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh HayyHblE OCHOBBI HamOoJiee BaXKHBIX JTOCTUKEHHH COBPEMEHHBIX TEXHOJIOTHUH,
HaIpuMep, NPAKTUYECKOTO HCIOJIb30BaHUSA PA3JINYHBIX HCTOYHUKOB JHEPIMH Ha OCHOBE
3aKOHA IIPEBPALEHUS U COXPAHEHMSI BCEX M3BECTHBIX BUOB DHEPTUH.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

W3yuenne QU3MKKM Ha YpOBHE OCHOBHOTO OOLIEro OOpa3oBaHMs HAIMPaBICHO Ha
TOCTHKEHUE JIMYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesymerate wu3ydeHus GHU3MKM HAa YpOBHE OCHOBHOTO oOmero oOpa3oBaHus Yy
oOyyaromerocst OyyT cOpMHPOBAHBI CIEAYIONINE INIHOCTHBIE PE3YJIbTATHl B YaCTH:
e 1) naTpHOTHYECKOr0 BOCIIMTAHUS:

® — IPOSBJICHUE MHTEpECA K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM (pn3nueckoit
HayKH;
® — [[EHHOCTHOE OTHOIIEHHUE K JIOCTHKEHUSAM POCCUICKUX YUEHBIX--(U3UKOB;

e 2) rpa:kIaHCKOro U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

® — rOTOBHOCTh K aKTUBHOMY yUYacCTHIO B OOCYXJICHUHU OOIIECTBEHHO 3HAYUMBIX U 3THUUYECKHUX
po6JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN (U3HKY;

® — OCO3HAHHWE BAXHOCTH MOPATHHO--3TUYECKUX MPUHIIUIIOB B JACSITEIILHOCTH YUEHOTO;

e 3)3CTeTHYecKOro BOCIIMTAHMS:

® — BOCTIPUITHE ICTETHYECKUX KauecTB (PU3NUECKOW HAyKH: €€ TApMOHHMYHOTO TIOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;

® 4) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

® — OCO3HaHHWE IEHHOCTH (U3MUYECKOW HAYKH KaK MOIIHOTO WHCTPYMEHTa IO3HAHHS MUpa,
OCHOBBI Pa3BUTHSI TEXHOJOT UM, BaXKHEHIIIEH COCTABISAIONIEH KYIbTYPbI;

e — pa3BUTHE HAYYHOMU JH0003HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON AESITETbHOCTH;

e 5) popMupoBaHusi KyJbTYPbI 310POBbSI 1 SIMOIMOHAJIBLHOI0 0JI1ATr0NOJYy U

® — OCO3HaHHUE ILIEHHOCTH 0e30MmacHOro oOpasza >KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, B@KHOCTH TMpaBWi O€30MacHOr0 TMOBEACHUS Ha TpaHCIOpTe, Ha JOpOrax, C
ANEKTPUYECKUM U TEIJIOBBIM 000PYI0OBAaHUEM B IOMAILIHUX YCIIOBHUSX;

e — copMUPOBAHHOCTh HaBbIKA pe(IeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOro
K€ IIpaBa y Jpyroro 4ejloBeKa;

e 6) TPYy0BOI0 BOCIIUTAHUS:

® — aKTHBHOE y4acTHE B PEUICHHM MPAKTUYECKHX 3aJad (B paMKax ceMbH, 00pa3oBaTeIbHOMN
OpraHu3aluy, Tropoja, Kpas) TEXHOJOTMYECKOM U COLMAJbHOM HANpaBICHHOCTH,
TpeOyIOIMX B TOM YHCIe U GU3NIECKUX 3HAHUM;

® — HMHTEpecC K MPaKTUYECKOMY U3yUeHHIO IIpodeccuil, CBA3aHHbBIX ¢ (PU3UKOM;

e 7)3K0JIOrMYeCKOro BOCIIMTAHUS:

e — OpHEHTalUMs Ha NpUMEHEHHEe (U3NYECKUX 3HAHWM A pelieHus 3axady B o00iacTu
OKpYXalollel cpefibl, MIAaHUPOBAHUS MOCTYIIKOB M OLICHKM HMX BO3MOYKHBIX IOCIEACTBUMI
JUISL OKpYKaroLel cpebl;

e — OCO3HaHHE INI0OATHFHOTO XapaKTepa dKOJIOTUUECKUX MPOOJIeM U MyTel X pelieHus;

e §8) ajanTanyMu K N3MEHSIOUIUMCS YCJIOBUSIM COUMATBHOM M NPUPOAHOM Cpeabl:

e — MOTPeOHOCTH BO B3aMMOJCHCTBUU TpU BBHIMOJHEHUH HCCIEIOBAHUN U TPOEKTOB
(bu3nuecKoi HaNpaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

® — [IOBBILICHHUE YPOBHS CBOECH KOMIETEHTHOCTH Y€pe3 MPAKTHUUECKYIO JIEATEIbHOCTD;

¢ — moTpeOHOCTh B (OPMUPOBAHWU HOBBIX 3HAHHM, B TOM umcle (OpMyIHUpOBaTH HIEH,
MIOHATHS, TUTIOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;



e — oco3HaHME Ae(HUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIICTEHTHOCTEH B 00J1acTH (DU3KKH;

® — [UIAHUPOBAHHE CBOETO PA3BHUTHUS B MPHOOPETCHUH HOBBIX (DU3MUCCKUX 3HAHMIA;

® — CTpEMJICHUC aHAJIM3UPOBAThH U BBISBIIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA K SKOHOMHUKH,
B TOM YHCJIC C HCII0JIb30BaHHEM (DU3NICCKUX 3HAHUM;

e — OIICHKA CBOUX JICHCTBHH C Y4ETOM BIHMSHHS Ha OKPYKAIOIIYIO CPEIy, BO3MOXHBIX
rI100aIbHBIX IIOCIIEACTBUMN.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesymbraTe ocBOeHHs TporpaMMbl 1O (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOydvaromierocsi OyayT copMUpOBaHBI MeTampeaMeTHbIEe Pe3yJbTaThl,
BKJIIOUAIOLIME TO3HABaTeJIbHbIE YHHUBEpCaJbHbIE YueOHble JAEWCTBUSA, KOMMYHUKATHBHbBIE
YHHUBEpCaJbHbIE yueOHbIE IEUCTBUS, PETYIATUBHbIE YHUBEPCAIbHbIE yUEOHbIE N1EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁHl)Ie JeHCcTBUS

ba3oBble Jjoruyeckue aeiicTBUs:
® BEISIBIIATH M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB (SBJICHHIA);
® YCTaHABJIMBAThH CYIICCTBCHHBIN MPU3HAK KJIaCCH(PUKAIINN, OCHOBAHUS JJIsi 000OIICHUS 1
CpaBHCHHS,
® BBISIBIISITh 3aKOHOMEPHOCTH U IPOTHUBOPEYMS B paccMaTpuBaeMbIX (akTax, JaHHBIX U
HaOIOICHUSAX, OTHOCALIUXCS K (PU3UUECKUM SIBIICHUSIM;
® BBISIBIISITh [TPUUMHHO--CJIEICTBEHHBIE CBSI3W NpPHU U3YYEHUH (U3NYECKUX SIBICHUH H
MPOLIECCOB, JeNaTh BBIBOJBI C HCHOJIb30BAaHUEM JEIYKTHUBHBIX W HMHIYKTHUBHBIX
YMO3aK/IIOYE€HUH, BBIIBUTaTh TUTIOTE3bI O B3aUMOCBS3SX (PU3NUECKUX BEIUYUH;
® CaMOCTOSITEIILHO BBIOMPATh COCO0 pemieHus ydeOHOW (u3ndeckoi 3amaun (CpaBHEHUE
HECKOJIbKUX BapUaHTOB pELICHHs, BBIOOp Hauboyiee MOAXOIAIIET0 C Y4ETOM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPUEB).
Ba3oBble ucciienoBarebCcKHe N1eCTBUA
® 1ICII0JIb30BaTh BOMPOCHI KaK HCCIEA0BATENbCKIIT HHCTPYMEHT MO3HAHMUS;
® [I[POBOJIUTH IO CAMOCTOSITEIHHO COCTABIIEHHOMY IUIAHY OTIBIT, HECIOXKHBIN (hPU3HUECKUI
9KCIIEPUMEHT, HEeOOJIbIIIOE HCcCeI0BaHne (PU3UUECKOTO SIBICHUS,
® OIICHMBATh HA MPUMEHUMOCTh M JIOCTOBEPHOCTh MHGOpPMAIMIO, MOJYYCHHYIO B XOJI€
WCCIIEIOBAHUS W SKCIIEPUMEHTA;
® CaMOCTOATENbHO (POpPMYIHpPOBaTH OOOOIIEHHS M BBIBOJBI 110 Pe3yIbTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS, OTIBITA, UCCIIEIOBAHMUS;
® [I[POTHO3UPOBATh BO3MOXKHOE JAanbHElIIee pa3BuTue (PU3MUECKUX MPOIECCOB, a TaKKe
BBIJIBUTATh MPEIOJIOKEHUS 00 UX PAa3BUTHUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.
Padora ¢ undopmanueii:
® [IPUMEHATh pPA3JIUYHBbIE METOJbI, MHCTPYMEHTHI W 3alpochl MpPH TOHCKe U OTOOpe
nH(OPMALIUY WIH JAaHHBIX ¢ YYETOM MPEATOKEHHON yueOHOU (u3ndeckoit 3a1a4u;
® AHAIM3UPOBATh, CHCTEMATU3UPOBATh U HWHTEPIPETUPOBATh WH(OPMALUIO PA3THUYHBIX
BHUJIOB ¥ JOPM TMpEACTABICHUS;



® CAMOCTOATENIBHO BBIOMpATh ONTHUMAJIbHYIO (OpPMY TMpeACTaBIeHUS WHPOpPMALUU U
WUTIOCTPUPOBATh pElIaeMble 3aJaydl HECIOXKHBIMH CXEMaMH, AuarpaMMmamiy, WHOU
rpadukoif 1 ©X KOMOMHAIHSIMH.

KoMMyHuUKaTHBHBbIE YHUBepcaJbHbIe YUeOHble JeiicTBUA:

®B X0J¢ OOCYXKICHHS YUeOHOrO MaTepuayia, pe3yJabTaTOB Ja0OpaTOPHBIX paboOT U
MIPOEKTOB 3a7[aBaTh BOIIPOCHI TI0 CYIIECTBY 0OCYKJa€MOI TEMBI M BBICKA3bIBATh HJIEH,
HaIleJICHHBIE Ha PEIICHUE 3a/1a41 U MOAIepKaHne 01aroKenaTelbHOCTH O0IeHHS;

® COTIOCTABIISITH CBOM CYXJEHUS C CYXKACHUSMU JPYTUX YYaCTHHKOB JIHAJOTa,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINN;

® BEIPA)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U ITUCbMEHHBIX TEKCTAX;

e IyOJIMYHO  TPEACTaBIATh  PE3yJAbTAThl  BBITOJHEHHOTO  (PU3UYECKOTO  OIBITa
(9KCTIepUMeHTa, UCCIIEAOBAHMS, TTPOEKTA);

® IOHMMATh W HCIIOJIL30BATh MPEUMYIIECTBA KOMAHAHON W WHIUBUAYAIbHON pabOTHI TIPU
pElIeHNH KOHKPETHON (pr3nuecKoil mpoOiaemsl;

e IPUHUMATh I COBMECTHOW JICATEIbHOCTH, OPraHW30BHIBATH JEHCTBHS TO €€
JOCTIDKEHHUIO: PACIIPENIENIATh PO, 00CYXKIaTh MPOIECCH U PE3yJIbTaThl COBMECTHON
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJIEH

® BEITIOJTHATh CBOKO YacTh pPa0OTHI, JOCTHTAash KAa4eCTBEHHOTO pe3ylbTaTa IO CBOEMY
HaTPaBJICHUIO U KOOPIUHHUPYS CBOU ACUCTBUS C IPYTUMH YWICHAMH KOMaH]IbI,

® OIICHMBATh KaY€CTBO CBOETO BKJIAZa B OOIIMI MPOIYKT MO KPUTEPHSIM, CAMOCTOSTEITHHO
c(OpMYJIMPOBAHHBIM Y4aCTHUKaMH B3aUMOAEHCTBHSL.

PeryasiTuBHbIe YHHBepPCaJbHbIE YUeOHbIe 1eiCTBHS

Camoopranuszanms:

® BLISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTYAIHSIX, TPEOYIONTUX JUIsl PEIICHUS
(bM3UYECKUX 3HAHUI;

® OPUEHTUPOBATHCSA B PA3JIUYHBIX IOAXOJAX MPUHIATHSA perieHUH (MHIUBUIyaIbHOE,
MIPUHATHE PEIICHUS B TPYIIIE, MPUHITHE PEIICHUH TPYIIION);

® CaMOCTOSITEJILHO COCTABJISITh AJATOPUTM pelieHus (PU3UYecKOW 3aJavyd WM IIaHa
HCCIEAOBaHUSA C YY4ETOM HMMEIONIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHUPOBATh MpeAsiaraeMble BapUaHThl PEIICHU;

e Jie1aTh BEIOOP M OpaTh OTBETCTBEHHOCTD 3a PEIICHHE.

CaMOKOHTPOJIb, SMOLUMOHAIbHbII HHTEJJIEKT:

® JaBaTh a/ICKBATHYIO OIICHKY CUTYallUU U MpeJuiaraTh IiaH e€ u3MeHEeHUS;

® 00BSACHATH MPUYMHBI JOCTH)KCHUS (HEJOCTHKEHHSI) Pe3y/IbTaTOB JIEATEIBHOCTH, 1aBaTh
OIICHKY TPUOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTHBBI B JIEATEIHHOCTh (B TOM YHCIE B XOJ BBIMOJIHEHUS (DU3MUECKOTO
WCCIIEIOBAHUSl WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYaIil, YCTAHOBIIEHHBIX OLTUOOK, BOHUKIIUX TPYAHOCTEH;

® OLICHMBAaTh COOTBETCTBUE PE3YNbTaTa LIEJIA U YCIOBUSIM;

® CTaBUTH ce0s Ha MECTO JPYroro 4eiloBeKa B XOJ€ CHOopa WM JUCKYCCHHM Ha HAay4YHYIO
TE€MY, HIOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;

eIpH3HABaTh CBOE TMpaBO Ha OMMOKY MpPU pemieHuH GU3NYECKUX 3aJad U B
YTBEPKJICHUSIX HA HAYYHbIE TEMbI U TAKOE K€ MPaBO APYToOro.



HNPEIMETHBIE PE3YJIBTATbBI

K xonmy obyuenust B 7 KJjacce mpeaMETHbIE pe3yiIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI

oTpakaTh C(HOPMUPOBAHHOCTD y OOyUAIOIIUXCS YMEHUN:

®UCTIOJIF30BATh  MOHATHS: (U3WYECKHE © XUMHYECKHE SBJIICHUS, HAOIIOCHUE,
OKCIEPUMEHT, MOJIeJb, TUTIOTE3a, CAUHHIBI (PM3MUECKUX BEJIWYHMH, aTOM, MOJEKYIa,
arperaTHbIE COCTOSIHUS BellecTBa (TBEPIOE, KHUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBUKEHHE  (paBHOMEPHOE,  HEpaBHOMEPHOE,  HIPSIMOJIMHEIHOE),  TPaeKTOpHs,
paBHOJIEHCTBYIOIAsl cwia, Aedopmarus (ymnpyras, IUIaCTUYECKas), HEBECOMOCTb,
COOO0IIIAOIINECS COCY/IbI;

e pa3nuuath sABICHUS (IU(Qy3us, TEMIOBOE ABM)KEHHE YAaCTHUIl BEIIECTBAa, PaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUYKEHUE, MHEpLUs, B3aUMOJCICTBUE TeJl, paBHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHOW OChbIO BpalleHus, Iepeaaya JaBi€HUs] TBEPABIMU
TeJaMH, KUAKOCTSIMHU U razaMu, aTMoc(epHOe JaBlIeHUE, IIaBaHUEe T, IPEBpallleHus
MEXaHMYECKOW YHEPTHH) TI0 OMTUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE (U3NYECKOE SBIICHUE;

® Pacro3HaBaTh MPOSIBICHHE M3YYCHHBIX (U3UYECKUX SBJICHUN B OKPYKAIONIEM MHUpE, B
TOM 4YHclie (HU3MUYECKHE SBIICHHS B MPHPOJE: MPHUMEPHl ABIKEHHS C Pa3TUYHBIMA
CKOPOCTSIMH B JKMBOM M HEXUBOU NPUPOJE, ACHCTBHE CWIBI TPEHHUS B INPUPOJE U
TE€XHUKEe, BIMSHHE aTMOC(HEPHOTO IaBJICHHUS Ha JKUBOM OpraHusM, IJIaBaHUE PbIO,
pblYaru B Teje 4eJIOBeKa, NMPU 3TOM IEPEeBOJUTH MPAKTUYECKYIO 3a7jady B Y4eOHYIO,
BBIJICJISITH CYIIECTBEHHBIEC CBOMCTBA (MTPU3HAKHN ) (PM3UUECKHUX SBIICHUM;

® ONMCBIBATh M3YYEHHBIE CBOMCTBA Tel W (PU3UUECKUE SBICHMS, MCIOJIB3Ys (pu3ndeckue
BEIMUYUHBI (Macca, 00BbEM, IUIOTHOCTh BELIECTBA, BPEMs, MyTh, CKOPOCThb, CPEIHSSA
CKOpOCTb, CHJIa YIPYrOCTH, CHMJIa TSDKECTH, BeC Teja, CWIa TpPEHUs, JaBJICHUE
(TBEpHOro Tena, JKUIKOCTH, ras3a), BBITAIKHUBAIOLIAs CHJIA, MEXaHHWYecKas padora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CWbl, KO3()(ULIUEHT MO0JIe3HOro JelcTBUs
MEXaHU3MOB, KMHETUYECKasi U MOTEHLMUAIbHAs 3HEPrus), IpU ONUCAHUM IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI UCIOJIb3YEMbIX BEJIMUNH, X 0003HAYCHUS U €AMHULIBI
(GU3NYEeCKUX BEIUYMH, HAXOAUTh (OPMYIbl, CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO
BEJIMUYUHY C JPYTUMH BEJIUYMHAMH, CTPOUTh Tpa(UKU H3YYEHHBIX 3aBUCUMOCTEH
(U3NYECKUX BEIHYUH;

® XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOLIECCHI, UCIIOJIb3Ys MIPaBUiIa
CJIO’KEHUS I (BAOJIb OIHOM mpsiMoit), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena,
IPaBUJIO paBHOBecUs pblyara (0J0Ka), «30J0TOE MPaBUIO» MEXAaHUKH, 3aKOH
COXpAaHEHHs MEXaHMYECKOW SHEpruM, MPH 3TOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA M 3aIUCBIBATh €M0 MAaTEMaTHUECKOE BhIPAKEHUE;

® 00BACHATH (PU3HUECKHE SIBICHUS, TPOLIECCHI M CBOMCTBA TEJ, B TOM YHCJE U B KOHTEKCTE
CUTyallUd ~ NPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BbIABIATh  IPUUYMHHO-
-CIIC/ICTBEHHBIE CBSI3U, CTPOUTh OOBsICHEHUE M3 1—2 JOTMYECKUX LIaroB ¢ OMOPOH Ha
1-2 wu3ydeHHBIX CBOWCTBAa (U3MYECKUX SBICHUH, (QU3MUECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

epemiath pacu€THble 3agauyd B 1—2 JEWCTBUS, HCIONB3Ys 3aKOHBI U (HOpMyIbI,
CBsi3pIBalOIME (U3UYECKUE BEIWYMHBI: HAa OCHOBE aHajM3a YCIOBHUS 3a7a4yd
3aMUCBIBATh KPAaTKOE YCIOBUE, MOJCTABIATH (PU3NYECKHE BEIUYMHBI B (POPMYIBl U



MPOBOJIUTH PAcuéThl, HAXOAUTh CIPABOYHBIC JAaHHBIC, HEOOXOAMMBIEC ISl PELICHHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTD NOJTYYeHHON (DPU3NIECKOI BETUUNHBL;

® pacno3HaBaTh MPOOIEMbl, KOTOPHIE MOKHO PELIUTH IPU MOMOIIN (PU3UIECKUX METOIOB,
B ONMCAHHUU MCCIEAOBAaHUS BBIJICNIATH IPOBEPSIEMOE MPEANOJIOKEHUE (TUIIOTESY),
pasnuyaTth ¥ MHTEPIPETUPOBATH IOJYYEHHBIH PE3YyNbTaT, HAXOIUTh OMIMOKU B XOJE
OIIBITA, JEJIATh BBIBOJIBI 110 €r0 PE3YJIbTAaTaM;

® [IPOBOJIUTH OIBITHI IO HAOIIOACHUIO (DU3UYECKUX SIBICHUN WM (PU3NYECKUX CBOWCTB
Tes:  (OPMYIIMPOBATH TPOBEPSIEMbIE MPEINOI0KEHUS, COOMpPAaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYAOBaHUS, 3aIUCHIBATH XO/1 OTIBITa U JOPMYIINPOBATH BHIBOIKI;

® BBITIOJIHATh IPSIMbIE U3MEPEHUSI PACCTOSHUSA, BPEMEHM, Macchl Tena, 00béMa, CUIbl U
TEMIEPATYphl C HCIOJIb30BAHUEM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, 3aMHUCHIBATh
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;

® [IPOBOJIUTH MCCIEAOBAHUE 3aBHCHUMOCTH OJHOW (DM3MUECKON BEIMUYUHBI OT JAPYrou ¢
HCII0JIb30BAHMEM TNPSAMBIX U3MEPEHUHN (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBUKYIIETOCS
TeJaa OT BPEMEHU JBIKEHUS TEJa, CUIIBI TPEHUS CKOJIBXKEHUS OT Beca Tella, KaueCTBa
00pabOTKM TIOBEPXHOCTEH TET ¥ HE3aBUCHUMOCTH CHWJIBI TPEHUS OT IUIOMIATH
COIIPUKOCHOBEHUS TEJ, CUJIBl YIIPYrOCTH OT YIJIMHEHUs MPYXUHBI, BBITAJKUBAOIIEH
CWIbl OT OOBEMA MOTrPYKEHHOM YacTM Tela M OT IUIOTHOCTH JKHUIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, HAa KOTOPYIO MOrPYKEHO TeJo,
YCIIOBUM TJIaBaHUsl TeJ, YCIOBHI paBHOBecHsl pbluara M OJOKOB), y4yacTBOBaTh B
IUIAaHUPOBAaHUM Y4eOHOTO HCCJeOBaHUs, COOMpaTh YCTAaHOBKY U  BBIIOJHSATH
U3MEpEHNs, clenysd MpPeUI0KEHHOMY IUIaHy, (PMKCHPOBATh PE3yJbTAThl MOJy4YECHHOMN
3aBUCUMOCTH (PU3MYECKUX BEJIMYUH B BHJIE IPEUIOKEHHBIX TaONMHUIl U TpaduKoB,
JIeJIaTh BBIBOJBI 110 pe3yJIbTaTaM MCCIEIOBAHMS;

®IPOBOJIUTh KOCBEHHBIE M3MEpEHMs] (PU3MUECKMX BENIWYMH (IUIOTHOCTH BEIIECTBA
KUAKOCTH M TBEPIOrO TeNa, CWJIA TPEHHsS CKOJIBXKEHUA, JABJICHUE BO3/AyXa,
BBITAJIKMBAIOLIAsl CWJIA, JEHCTBYIOIAs Ha MOIPYXKEHHOE B KUAKOCTH TEJIO,
KOA(Q(QUIMEHT INOJE3HOro JIEHCTBUSA NMPOCTBIX MEXAHU3MOB), CIEAYS MPEUIOKEHHON
MHCTPYKLUU: IIPU BBIIOJIHEHUN U3MEPEHHUH cOOMpPaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIISTH 3HAYEHUE UCKOMOM BEJIMYUHBL,

ecoOmoiaTh IpaBWIa TEXHUKU Oe3omacHocTd Ipu paboTe € J1aOOPATOPHBIM
000pyI0BaHHUEM;

® yKa3blBaTh IPUHLMIIBI JEHCTBUS HPUOOPOB M TEXHUYECKUX YCTPOICTB: BECHI,
TEPMOMETp, TUHAMOMETp, COOOMIAIOIINECS COCY/Ibl, GAPOMETp, pbluar, MOJBHXKHBIN U
HETO/IBI)KHBIN OJIOK, HAKIIOHHAsI IIIOCKOCTB;

® XapaKTepU30BaTh MPUHLUIIBI JEHCTBUS N3yUYEHHBIX IPHOOPOB U TEXHUUYECKUX YCTPONCTB
C OIOpOH Ha UX OMMCaHHs (B TOM 4HUCIIE: NOJIIUIHHUKH, YCTPOICTBO BOJOIIPOBOJA,
THJIPABIMYECKUN Mpecc, MaHOMETp, BBICOTOMEp, MOPLIHEBOH HAcoc, apeoMerp),
UCIOJb3ysl 3HAHUA O CBOMCTBaX (PM3UUECKUX SBJICHUH M HE0OXoauMble (U3UUECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

®IPUBOAUTH MpUMEpHl (HAXOAUTh HMHPOPMALMIO O THpUMEpax) MPaKTUYECKOTrO
UCIOJb30BaHUS (PU3MUECKUX 3HAHMM B TOBCEAHEBHOM KHU3HM I oOecredeHus
0€30MacCHOCTH TpH OOpalleHud ¢ NOpubopaMu U TEXHUUECKUMH YCTpOMcTBaMu,
COXpAaHEHMs 3JI0pOBbsI M COOMIONEHHS HOPM OKOJIOTHYECKOTO IOBEACHUS B
OKpYXKarollen cpere;



® OCYIIECTBIISATh OTOOpP HMCTOYHUKOB HH(popManuu B HMHTepHETE B COOTBETCTBHU C
3aJJaHHBIM IIOMCKOBBIM 3aIIpOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUI U ITyTEM CpaBHEHUS
Pa3IMYHBIX UCTOUYHUKOB BBIJIENATH HHPOPMALIHIO, KOTOPAst SBJISIETCS MPOTHBOPEUYMBOM
WA MOXKET OBITh HEJJOCTOBEPHOM;

® [ICII0JIb30BATh IPU BBINOJIHEHUU YYEOHBIX 3a/laHUil HayyHO--TIONYJISIPHYIO JUTEpaTypy
(U3NYIECKOTO COAEpIKaHUs, CIPABOYHBIE MaTepHalibl, pecypchl cetu MHTepHer,
BIIQJIETh NPUEMAaMU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus HHGOpMAIMK U3
OJHOM 3HAKOBOW CUCTEMBI B APYT'YIO;

® CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHMEHHBIC W YCTHBIC COOOIICHHS Ha OCHOBE 2-3
MCTOYHUKOB MH(POPMAIUHN (PU3HUECKOTO COJACPIKAHUS, B TOM YHCIIEC MYOJIUYHO NIeNIaTh
KpaTKue COOOIIEHHs O pe3ylbTaTax MPOEKTOB WM Y4eOHBIX MCCIEI0BaHUMN, TPH ITOM
IPaMOTHO HCIOJIb30BaTh HW3YYEHHBIM TMOHATUHHBIN ammapar Kypca (QU3UKH,
COIMPOBOK/ATh BHICTYIUICHHUE MTPE3EHTAIINEH;

®[IpY BBIMOJIHEHUH Y4E€OHBIX MPOEKTOB M HUCCIIEIOBAHUN pacmpenensTh OO0S3aHHOCTH B
IpyIIe B COOTBETCTBUH C MOCTaBICHHBIMU 33/1a4aMU, CJI€AUTD 3a BBIIIOJIHEHUEM IUIaHa
NeUCTBUM, aJeKBAaTHO OIEHMBATh COOCTBEHHBIM BKJIAJ B JEATENbHOCTh T'PYIIIBL,
BBICTPaNBaTh KOMMYHHUKATUBHOE B3aUMOJECHCTBHE, YIUTHIBAas MHEHUE OKPYKAIOLIUX.

K koHiy oOyuenuss B 8 kJiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI

oTpaxarb c(HOPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

® 1ICTI0JIb30BAaTh MOHSTHS: Macca W pa3Mepbl MOJIEKYJ], TEIIOBOE JIBUKEHHE aTOMOB H
MOJIEKYJ, arperaTHbleé COCTOSIHHS BEIeCTBA, KPUCTAJUIMYECKUE U aMOp(HbIE Tela,
HACBIIIEHHBIM 1 HEHACBIILIEHHBIN Map, BIAXKHOCTh BO3yXa, TEMIEPATYPA, BHYTPEHHSSA
SHEPrus, TEIJIOBOW JABUTATENb, AJIEMEHTAPHBIA JIEKTPUUYECKUN 3apsll, dIECKTPUUECKOE
10JI€, MPOBOJHUKH W AUDJIEKTPUKH, MOCTOSIHHBIA AJIEKTPUYECKHI TOK, MarHUTHOE
oJie;

epa3nuuaTh SBIEHUS (TEIJIOBOE pACUIMPEHHWE U CXKaTue, Telionepeaaya, TeIIoBOe
paBHOBECHE, CMAauMWBaHUE, KaNWUIAPHBIC SBICHUS, UCHApPEHUE, KOHACHCALMS,
IIJIaBJICHUE, KpUCTaJUIN3alus (oTBepaeBaHue), KHUIIEHUE, Terionepeaaya
(TerIonpoBOIHOCTh, KOHBEKIUS, W3JIyd€HHUE), SJIEKTPU3alus Tell, B3auMOJICHCTBUE
3aps/ioB, ACUCTBUSA AIIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE
MAarHuTOB, JEHCTBHE MAarHUTHOTO IOJS HAa MPOBOJHHUK C TOKOM, 3JIEKTPOMATrHUTHAS
WHIYKIKS) 1O ONHMCAHUIO HX XapaKTepHBIX CBOWCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE (PU3NYECKOE SIBIICHUE;

® pacro3HaBaTh MPOSBIIEHUE M3YYCHHBIX (DU3MUECKUX SIBICHUN B OKpPYXKAIOIIEM MHUpE, B
TOM uucie (u3nMveckue SBICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSIKEHHE U
KalWUIApHbIE SBJICHUS B MPUPOJE, KpUCTAUIBI B Mpupojne, uziaydeHue ColiHua,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE pOCHI, TyMaHa, HHEs, CHera,
JJIEKTPUYECKHE SIBIEHUS B arMocdepe, OJIEKTPUUECTBO JKUBBIX OPraHU3MOB,
MarHuTHoe mosie 3eMiH, JApei] MOoJI0COB, pOJib MAarHUTHOTO IOJI JJS KU3HM Ha
3emiie, MOJIIPHOE CHSIHME, IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 33Jauy B y4eOHYIO,
BBIJICTISATH CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SBICHHIA;,

® OTMCHIBATh M3Y4YECHHBIE CBOICTBA TeNn M (U3NYECKUE SIBICHUS, UCHOJIb3Yys (U3UUECKUE
BEJIMYMHBI (TEMIEPATypa, BHYTPEHHSAsS JHEPrus, KOJUYECTBO TEIUIOTHI, YHAEIbHAs
TEIUIOEMKOCTh ~ BELIECTBA, yJEJIbHAasg TEIUIOTA IUIABJIECHUSA, YJAEIbHAas TeIUIOTa
napooOpa3oBaHus, yAeibHas TEIJIOTa CrOpaHUsl TOIUIMBA, KOA(PQPHUIMEHT IOJIE3HOTO
JNEUCTBUS TEIUIOBOM MAIIMHBI, OTHOCHUTENIbHASI BIAXKHOCTh BO3/YXa, JJIEKTPUUYECKUI



3apsj, Cuila TOKa, DJIEKTPUYECKOE HAaMpsDKEHUE, COIPOTUBICHHUE IIPOBOIHUKA,
yIEIbHOE COIPOTUBIIEHHE BELIECTBA, pad0Ta U MOIIHOCTh 3JIEKTPHUECKOTO TOKA), IIPU
ONMCAaHUM TMPABUIBHO TPAKTOBATh (DU3WYECKUH CMBICI HCHOJIB3yEeMBIX BEIUYHMH,
0003HaueHHS M eIUHUIBI (PU3NYECKUX BEIMYHMH, HAXOIUTHh (HOPMYIbI, CBABIBAIOIINE
JaHHYI0 (HU3MUYECKYI0 BEIMYMHY C JPYTMMH BEJIWYHMHAMH, CTPOUTH TpaduKu
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUNH;

® XapaKTepU30BaTh CBOWCTBA Tej, (U3UYECKUE SBJICHUS U TPOLECCHI, MCIONIb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUECKON TEOPHUH CTPOEHMSI BEIIECTBA,
MPUHIMI CYNEPHO3ULMHN M0Jed (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHS
3apsja, 3akoH Oma juis ydacTka nenu, 3akoH JDxoyns—JIeHna, 3akoH coxpaHeHus
SHEpPruM, MpU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHAa M 3alMCHIBATH €r0
MaTeMaTH4eCKOEe BbIPaXKEHHE;

® 00BACHATH (PH3MUECKUE IPOLIECCH] U CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYaIUil
MIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH NPUUMHHO-CIIEICTBEHHBIE CBS3H,
CTpOUTh OOBSICHEHHE M3 |—2 JOrMueckux IIaroB ¢ OMOpod Ha 1—2 H3y4YEeHHBIX
CBOMCTBa (PU3NYECKUX ABJICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

epemaTh pacy€THble 3aJaud B 2—3 J€HCTBUS, HUCHOJB3YS 3aKOHBI U (GOPMYIIbI,
CBs3bIBAaIOIIME (DU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a YCJOBHS 3aJaudu
3aMMChIBaTh KPATKOE YCIOBHE, BBIABIATH HEIOCTATOK JAHHBIX JUISl PEIICHUs 3aJauu,
BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IS €€ PElIeHUs], IPOBOIUTH PACUETHI U
CpaBHMBATh MOJTY4E€HHOE 3HAUeHHE (PU3HUECKOI BETUYMHBI C U3BECTHBIMU JAHHBIMU;

® PacHo3HaBaTh MPOOIEMBI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOLIM (GU3NYECKUX METOJIOB,
HCIOJIb3YSl ONMCAHHME HCCIECNOBAHUs, BBIICIATh IIPOBEPSIEMOE IPEAIIOJIOKCHHE,
OLICHUBATh MTPaBUJIBHOCTH MOPSIIKA POBENCHNUS UCCIICOBAHMS, IEJIaTh BEIBOBI;

® [IPOBOJIUTH OIIBITHI [0 HAOMIOACHUIO (PU3UUYECKUX SABICHUN WK (PU3NYECKUX CBOMCTB Tel
(kanWJuIApHBIE  SBJICHWs, 3aBUCHUMOCTh JaBICHMsS BO3AyXa OT €ro o0béMa,
TEMIIEPATYPBI, CKOPOCTH IIPOLIECCA OCTBIBAHUS U HAIPEBAaHUS IIPU U3IYYCHHUH OT LBETa
U3Iyqaolme (Imoriomaronei) NOBEpXHOCTH, CKOPOCTh HCHApeHUs BOJABI OT
TEMIEPATYPbl JKUAKOCTH W IUIOIAOU €€ MOBEPXHOCTH, DJJICKTpHU3alus Tel H
B3aUMOJICCTBUE NIEKTPUYECKUX 3apsiOB, B3aUMOJEHCTBUE IIOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3alisl MarHUTHBIX I0JIEH NOCTOSTHHBIX MarHUTOB, AEUCTBUS MarHUTHOTO MOJIS
Ha IPOBOJAHHK C TOKOM, CBOMCTBA JJIEKTPOMArHUTA, CBOMCTBA JJIEKTPOJBUTATENs
IIOCTOSIHHOTO TOKa): (opMyaupoBaTh NpoBepseMble MPEIIOJI0KEHNUs, COOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOIO 000pylOBaHMs, OIMCHIBATH XOJA OIBITa U
(GbopMynupoBaTh BBIBOJBI;

® BBITIOJIHATH IIPSAMBIE M3MEPEHMsI TEMIIEpATypbl, OTHOCHTEIBHON BIIAXXHOCTH BO3/yXa,
CHJIBl TOKA, HANpSDKEHUS C HUCMOJIb30BAHUMEM AaHAJIOTOBBIX MPHOOPOB U JAaTYUKOB
¢u3NYecKUX BEIMYUH, CPAaBHUBATh pe3ylbTaThl H3MEPEHUH C Y4ETOM 3aJlaHHOMN
a0COJIIOTHON MOTPEIIHOCTH;

® [IPOBOJIUTH MCCIIEJOBAHUE 3aBUCHUMOCTU OJHON (PM3UYECKOI BETMUMHBI OT JPYrou ¢
UCIOJIb30BAHUEM MPSIMBIX W3MEPEHUH (3aBUCHUMOCTb CONPOTHUBIIEHUS MPOBOJHHKA OT
€ro JUIMHBI, IUIOIIAJU MNOMEPEYHOI0 CEYEHUs M YIEIBHOIO CONPOTHUBIICHUS BEILECTBA
IIPOBOJTHUKA, CHJIBI TOKA, HIYIIETO Yepe3 MPOBOJHUK, OT HANPSHKEHUS HA POBOJIHUKE,
UCCIIeIOBaHUE TIOCIIEA0BATEIPHOIO U MapaJlIeNbHOTO COEIMHEHUH MPOBOJHHUKOB):
IUTAHUPOBATh UCCIIEI0BaHUE, COOMpaTh YCTAHOBKY M BBITIOJHATH U3MEPEHUS, CIEHys



MPEUI0KEHHOMY TUTaHy, (PUKCUPOBATh PE3yJIbTAThl MOJYYCHHOH 3aBHCUMOCTU B BHJIE
TabauI U TpaduKOB, I€IaTh BBIBOIKI 110 PE3yabTaTaM HCCIECIOBAHUS;

® [IPOBOJIUTH KOCBEHHBIE H3MEpPEHHsI (U3UUECKUX BEIMYMH (yIAeNIbHAS TEII0EMKOCTh
BEIIECTBA, COMPOTHUBIICHUE MTPOBOJIHUKA, pad0Ta U MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUIAaHUPOBaTh H3MEpPEHUs, coOMUpaTh OSKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys
MPEI0KEHHON UHCTPYKIMH, ¥ BBIYUCIISATh 3HAUYEHUE BETUUYHHBI;

ecoOmOIaTh TpaBWJIa TEXHUKHA Oe30macHOCTH Tmpu paboTe C  J1abOpaTOpHBIM
o0opynoBaHuEM;

® XapaKTepPU30BaTh MPUHIUIBI JEHCTBUS N3yUYEHHBIX MPHOOPOB U TEXHHUYECKUX YCTPONCTB
C OIOpOM Ha MX ONUCAHMUs (B TOM YMCJE: CUCTEMA OTOIUIEHUS JIOMOB, TMTPOMETP,
napoBasi TypOMHa, aMmIepMeTp, BOJBTMETP, CYETUMK OJIEKTPUUYECKOM DHEPruu,
AJIEKTPOOCBETUTEIbHBIE TNPUOOPHI, HArpeBaTENbHbIE AJIEKTPONPUOOPHI (IIPUMEPHI),
ANEKTPUYECKHE MPEIOXPAHUTENHN, SJIEKTPOMArHUT, AJIEKTPOJBUTATENb MOCTOSIHHOTO
TOKa), HWCIOJB3ysl 3HAHUS O CBOMCTBaX (U3MUECKHX SBIEHUW M HEOOXOJUMBbIe
(uznueckne 3aKOHOMEPHOCTH;

e pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPONCTBA U HU3MEPHUTENbHBbIE MPUOOPHI O
CXeMaM M CXEMaTHYHBIM PUCYHKaM (PKUIKOCTHBIN TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEIh BHYTPEHHErO CrOpaHus, 3JEKTPOCKOI, PeocTar), COCTABIATH
CXEMBbI 3JIEKTPUUYECKUX LIEeTel ¢ MOCIeI0BaTeNIbHBIM U MapalljielIbHbIM COEAMHEHUEM
3JIEMEHTOB, pa3inyasl yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB AIEKTPUUYECKUX LEMeil;

®[IPUBOJIUTH MpUMEPHl (HAXOAUTH HWHGPOPMALMIO O MpUMEpax) MPaKTHYECKOTrO
WCIOJIb30BaHUs (PU3MUECKUX 3HAHWM B TOBCEAHEBHOM JKH3HH s oOecreueHus
0€30MacHOCTH TPH OOpalIeHHH ¢ NPUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXPAaHEHHUS 3J0pPOBbsI M COONIIONEHUS HOPM OSKOJOTMYECKOrO TMOBEACHUS B
OKpY»Kalolllel cpere;

® OCYIIECTBIISATh MOUCK MHPOpMAINK (PU3NUECKOTO cojepkanus B MIHTepHeTe, Ha OCHOBE
MMEIOIUXCA 3HAHUM U MYyTEM CpPaBHEHUS JOMOJIHHUTENbHBIX HMCTOYHUKOB BBIJIENISTH
nH(pOpPMaLIHIO, KOTOpas ABJSETCS MPOTUBOPEUNBOM MU MOXKET ObITh HEJJOCTOBEPHOM;

® 1ICII0JIb30BaTh IPH BBINOJHEHUU Y4YeOHBIX 3a/laHUi HayYHO--TIONYJSIPHYIO JHUTEpaTypy
(u3nuecKoro cojliep)KaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIAJIETh MpUEMAMHM KOHCIIEKTHPOBAHHS TEKCTa, MpeoOpa3oBaHus WHGOpMALUU U3
OJIHOM 3HAKOBOM CUCTEMBI B APYT'YIO;

e Co3/aBaTh COOCTBEHHBbIC IHCHMEHHBIE M KpaTKUE YCTHbIE COOOIIeHUs, 0000mmas
nH(OPMALIUIO M3 HECKOJIBKMX HUCTOYHUKOB (DPU3UYECKOTO COJICpXKaHHUSA, B TOM YHCIE
NyOMMYHO  MPEACTaBIATh  Pe3yiabTaThl  MPOEKTHOM WM  HCCIEA0BaTEIbCKOM
NEeSITeNIbHOCTH, TMPU STOM TPAMOTHO HCHOJB30BaTh M3YYCHHBIN MOHATHIHBIN ammapar
Kypca (pU3MKH, COMTPOBOXK/IATh BBICTYIICHUE TPE3CHTALIUEH;

eIIpU BBHINOJHEHUH Y4eOHBIX TPOEKTOB W HCCIENOBaHMNA (PU3NYECKHX MPOIECCOB
pacripeniesiaiTh 0053aHHOCTH B TpPYIIE B COOTBETCTBUHU C IMOCTAaBJIECHHBIMH 3aJlauaMH,
CIIEIUTh 32 BBINOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHUPOBAaTh €ro, aaeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKJaJ B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATh
KOMMYHHUKaTHUBHOE B3aUMOJICHCTBUE, TPOSBIISISI TOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K xoHiy oOyueHust B 9 kJjacce mnpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJDKHBI

oTpakaTh c(HOPMUPOBAHHOCTDH y OOyUAIOIUXCS YMEHHUI:

®IICTIOJIb30BATh TOHATHSA: CHCTEMa OTCYETa, MaTepualibHas TOYKa, TPACKTOpPHS,
OTHOCHUTEJIbHOCTh MEXaHMUYECKOTO IBMKEHUS, nedopmanus (yrnpyras, riacTudeckas),



TPEHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTh M MEpPerpy3ku, LIEHTP
TSDKECTH, aOCONIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOTO Tela, pPaBHOBECHE,
MEXaHMYeCKue KoiebaHus ¥  BOJIHBL, 3BYK, MH(QPa3ByK ©  yJIbTPa3BYK,
OJICKTPOMAIrHUTHBIC BOJIHBI, HIKaJIA 3JICKTPOMAIHUTHBLIX BOJIH, CBCT, 6JII/I30pyKOCTB u
AaJIbHO30PKOCTb, CIHCKTPbl HUCIYCKAHWA U IOTJIOIICHUA, aJH)(ba-, GeTa- n ramMma-
HU3JTy4YCHUS, U30TOIIbI, AACPHAA SHCPIrCTUKA,

® pas3jin4yaTb ABJICHHA (paBHOMepHOC U HCPAaBHOMCPHOC HpﬂMOJH/IHeI\/JIHOG JABMKCHUC,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHUE, CBOOOHOE TaIEHUE TEJI, pABHOMEPHOE
ABHUKCHHUC 110 OKPYXHOCTH, BSaHMOHeﬁCTBHe TECII, PCAKTUBHOC JABUMKCHUC,
KosiebaTenbHOe JBI)KCHHE (3aTyXalollie W BBIHYXKACHHBIC KOJICOAaHWs), PE30HaHC,
BOJIHOBOE [BIDKEHHE, OTPAKEHUE 3ByKa, MPSMOJMHEWHOE pacIpoCTpaHEHHE,
OTpaKE€HHE U MPEJIOMIICHHE CBETa, TIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKECHHE
0eroro cBera B CHEKTP M CIOXKEHHE CIIEKTPAJIbHBIX IIBETOB, IHCIIEPCUS CBETa,
€CTCCTBCHHAsA PaAMOAKTUBHOCTb, BOSHUKHOBCHHUC JIMHENYaTOro CIICKTpa I/I3J'IY‘I€HI/I$[)
10 OINMMCAHUIO HUX XaPAKTCPHBIX CBOMCTB U Ha OCHOBE OIBITOB, A€EMOHCTPUPYIOIIHNX
JTaHHOE (PU3MUYECKOE SIBJICHUE;

® pacro3HaBaTh NPOSBIECHUE WM3YYEHHBIX (U3NYECKUX SIBICHUH B OKpY)KarolieM Mmupe (B
TOM YHUCIIC CbI/I?,I/I‘—IeCKI/Ie SABJICHUA B NPUPOJAC: IMPUIKBBI U OTJIWBBI, ABHXXCHUC IIJIAHET
ConHeuHoi CHUCTEMBI, PCAKTUBHOC ABM)KCHHUEC KUBBIX OPraHU3MOB, BOCIIPUATHEC 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICCHHE, CEHCMHUYECKHe BOJIHBI, IIYHaMH, 95XO, IBETa Tell,
OIITHYCCKUC SABJICHU S B mnpuponae, OHMOJIOTNYECKOE HeﬁCTBHe BHUAUMOTIO,
yIbTPapUOIETOBOTO U PEHTTCHOBCKOTO W3JIyUeHUH, €CTECTBEHHBIH PaaOaKTUBHBIN
(GOH, KOCMHYECKHE JIy4d, pPaAIMOAKTHBHOE W3IY4YCHUE NPUPOIHBIX MHHEPAJIOB,
JICCTBUE PAIMOAKTUBHBIX M3ITyYCHUN HAa OPraHU3M YelIOBEeKa), IIPU ATOM IEPEBOIAUTH
MPAaKTUYECKYIO0 3a/lady B y4eOHYIO, BBIJCISTH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
(hbUBUYECKUX SIBJICHUM;

® OTIMCHIBATh M3YYCHHBIC CBOWMCTBA TElI W (PU3UYECKUE SBICHUS, UCTOJIB3Yys (PU3UICCKUE
BEJIMYUHBI (CPEIHSISI U MTHOBEHHAs CKOPOCTh Tella MPU HEPABHOMEPHOM JIBHKCHHH,
YCKOPEHHUE, MepeMelIeHUe, MyTh, YII0Bas CKOPOCTh, CHJIa TPEHUSs, CWJIa YIPYTOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO TaJeHHs, BEC Tella, UMITYJIbC TeJlld, MMITYJIbC
CHJIBI, MEXaHHUECKasi padoTa U MOIIHOCTh, MMOTCHIIMAILHAS SHEPTHUS Teja, TOJHITOTO
HaJI TIOBEPXHOCTHIO 3eMJIH, TIOTCHIIMAIBbHAS SHEPTUs CIKATON MPY)KUHBI, KHHETUYECKAs
SHEPrus, TOJHAs MEXaHWYeCKash HSHEpPrus, MEpuoJi W 4YacToTa KOJIeOaHWH, UIMHA
BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, IOKA3aTellb MPEIOMIICHHUS
Cpezbl), MPU ONUCAHWM TMPABUIILHO TPAKTOBATh (DU3NYECKUN CMBICT HCIIOJIB3YEMbIX
BEJIMYUH, OOO3HAYCHHS W CAWHUIBI (PU3MYCCKHX BEIUYMH, HAXOIUTh (HOpMYIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO) BEIUYMHY C JPYTHMH BEIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUYUH;

® XapaKTepH30BaTh CBOMCTBa TeJ, (pU3MUECKUE SIBICHUS M TPOIECCHI, UCTOIb3YsS 3aKOH
COXPaHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPHUHIIMII CYNEPIIO3UIIUN CHII,
MIPUHIIUI OTHOCUTENBHOCTH [ anuies, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUS UMITYIbCa,
3aKOHBI OTPaXEHHUS M TPEIOMIICHUS CBETa, 3aKOHBI COXpaHEHHS 3apsoBOTO U
MaccoBOTO 4HCEI TpHU SACPHBIX pEaKIHsIX, MpH OTOM JaBaTh CJIOBECHYIO
(hopMyITHPOBKY 3aKOHA U 3aMMCHIBATh €TO0 MaTEMaTHUYECKOE BBIPAKCHHE;

® 00BSCHATH (PU3HUECKUE TIPOLIECCHI U CBOMCTBA TEM, B TOM YHCIIE U B KOHTEKCTE CUTYyallui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPHUNHHO--CIICICTBEHHBIE CBSI3H,



CTpOUTh OOBSICHEHHE M3 2—3 JOrMYECKMX INaroB C OMOpOM Ha 2—3 WU3YYEHHBIX
CBOMCTBA (PU3UUECKUX SABICHUN, PH3HMUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemiaTh pacu€THbIC 3a/1auu (OMUPAIONIMECS HA CUCTEMY U3 2—3 ypaBHEHMWII), UCTIOIB3YS
3aKOHBI U (POpPMyJBI, CBSI3bIBArOIIUE (PU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHalM3a
yCIOBHS 3a/Iayd 3alMChIBaTh KpPATKO€ YCIOBHE, BBIABIATH HEJOCTAIOMINE WIIH
M30BITOYHBIC JIaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE JUISI PEIICHHUS,
MPOBOJUTH pacy€Tbl W OIEHMBATH PEATUCTUYHOCTh TMOJYYEHHOTO 3HAYCHUS
(bu3HYECKON BEIIMYNHEL;

® pacmo3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIIUTH IPH IMOMOIIN (PU3UIECKUX METOJIOB,
HCIOJIb3YSl ONMCAHUE HCCIEOBAHUS, BBIJCIATh IIPOBEPSIEMOE IPEAIOJIOKEHUE,
OIICHUBATh MPABHIBHOCTHh TMOPSAKA MPOBEACHUS WCCIEIOBAHUS, IeNaTh BBIBOJIHI,
MHTEPIPETHUPOBATH PE3YNIbTAThl HAOIIOICHHIA U OTIBITOB;

® [IPOBOJIUTH OIBITHI 10 HAOIIOACHUIO (PU3MUYECKHX SBJICHUN WA (PU3NIECKUX CBOWCTB TEI
(u3yyeHne BTOporo 3akoHa HpIOTOHA, 3aKOHa COXpaHEHMsI SHEPruH, 3aBUCUMOCTH
neproia KoJieOaHuit MpyKMHHOTO MAasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTh OT aMIUTUTY/bI MAJIBIX KOJIEOaHH, TPSIMOIMHEHHOE paclipoCTpaHeHNE
CBETa, pa3JIo)KeHHE OeJNoro CBeTa B CIEKTp, M3yuyeHUE CBOMCTB H300pa)keHHs B
IUIOCKOM 3€pKajie M CBOWCTB H300pa)k€HUs MpeAMeTra B coOuparouieil JuH3e,
HaOJIO/ICHUE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CAMOCTOSTEIHHO
cOOMpaTh YCTAaHOBKY M3 N30BITOYHOTO Habopa 000pyIOBaHMsI, OTIMCHIBATH XOJI OTIBITA U
€r0 pe3yibTaThl, (HOPMYIUPOBATH BHIBOIHI;

®[IPOBOJUTH TMPU HEOOXOAMMOCTH CEpHIO MPSMBIX HU3MEPEHU, Ompenenss cpeaHee
3HaYCHHE U3MepsieMOl BenuuuHbl ((POKycHOE paccTOssHHME coOuparomeld JIUH3bI),
000CHOBBIBATH BBIOOp crioco0a n3MepeHust (M3MEPUTETLHOTO TTPHO0pa);

® [IPOBOJIUTH HCCIIEIOBAaHME 3aBHUCUMOCTEH (U3MUYECKUX BEIUYMH C HCIOJIb30BAHUEM
NPSMBIX HM3MEPEHUN (3aBUCUMOCTh IYTH OT BpPEMEHH IpPU PaBHOYCKOPEHHOM
IBUKEHHM 0e3 HayalbHOW CKOpPOCTH, TMepuojaa KoyiebaHMl MaTeMaTH4ecKOTo
MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU yIjla OTPa)XCHHUsS CBETa OT yrja MaJeHUus U
yria mpeloMJIeHUs OT yIJia MaJieHus1): IJIaHUPOBAaTh UCCIIEJOBAHUE, CAMOCTOSITEIHLHO
coOuparb yCTaHOBKY, (UKCHPOBATh pPE3YyIbTaThl IOJYYEHHON 3aBHCHUMOCTHU
(bu3nyecKux BETUYMH B BUJE TaOMUI U rpaduKoB, JeiaTh BBIBOJBI MO pe3yiabTaTaMm
HCCIIeIOBAHUS;

®[IPOBOJIUTH KOCBEHHBIE HW3MEpPEHUS (PU3UYECKHX BEIMYUH (CPEAHSAS CKOPOCTh H
YCKOpEHHUE Tefia MPU PAaBHOYCKOPEHHOM JBM)KCHHMHU, YCKOPEHHE CBOOOIHOTO MaJCHUS,
KECTKOCTh TPYKUHBI, KOXPPHUIIMEHT TPEHHUS CKOJbKEHHS, MeXaHudeckas paboTta u
MOIIIHOCTh, YacTOTa W TEepuoja KoJIeOaHWW MaTeMaTHUYeCKOro U MPYKMHHOTO
MasTHUKOB, OINTHYECKass CuiIa coOuparoniel JIuH3bI, paJUoOaKTUBHBIN  (HOH):
TUIAHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIMIOJHATH
W3MepeHusl, cleAys MPeNIOKEHHOW WHCTPYKIIMH, BBHIYHMCISATH 3HAYCHHE BEIMYUHBI U
aHAJIM3UPOBATh TMONYyYEHHBbIE pe3ydbTaThl C Y4E€TOM 3a/laHHOM TMOTPEUTHOCTH
U3MEPEHUN;

ecoOmoiaTh NpaBWJIa TEXHUKH Oe3omacHocTH Tmpu paboTe ¢ J1aOOPAaTOPHBIM
obopynoBaHueM;

® pa3MyuaTh OCHOBHBIC MPU3HAKH MU3YYCHHBIX (DU3MUECKUX MOJIENeH: MaTepralibHas TOUKa,
abCoOJIIOTHO TBEPAOE TENO, TOYEYHBIH MCTOUYHUK CBETa, JIyd, TOHKas JIMH3A,
TJIaHEeTapHas MOJIENIb aTOMa, HYKJIOHHAs MOJIENIb aTOMHOTO Spa;



® XapaKTepU30BaTh MPUHILIUIBI JEHCTBUS N3YUYECHHBIX MPHOOPOB U TEXHUUYECKUX YCTPOHCTB
C OIOpOH Ha HX ONHMCAaHUA (B TOM 4MCIE: CHUAOMETP, JNAaTYUKH IOJIOKEHUS,
paccTosIHUS U YCKOPEHHSI, PaKeTa, 3X0JI0T, OYKH, TIEPUCKOII, (poToanmapar, ONTHIECKHIE
CBETOBO/JIbl, CIEKTPOCKOMN, J03MMETp, Kamepa BuibcoHna), ucnonb3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SBICHUIA U HEOOXOMMbIe (PU3MUECKHE 3aKOHOMEPHOCTH;

® [ICII0JIb30BATh CXE€Mbl U CXEMAaTHYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKHUX YCTPOMNCTB,
M3MEPUTENbHBIX MPUOOPOB U TEXHOJIOTMUYECKUX MPOLECCOB NP pPELIeHUH Y4eOHO--
MPaKTUYECKUX 3a/lay, ONTHUYECKUE CXEMbI JJISl MOCTPOECHUSI M300paKEHUH B IJIOCKOM
3epKalie ¥ coOMparomieit TuH3e;

®IPUBOJWUTH TpPUMEPHl (HAXOOWTh HH(OPMAIMIO O TpUMepax) MNPAKTUIECKOTO
HCIOJIb30BaHUS (PU3MUYECKUX 3HAHWM B TOBCEAHEBHOM >KU3HM sl oOecreueHus
0€30MacHOCTH TpHU OOpallleHud ¢ MNpUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUs 3/70pOBbsI M COOJIIOJIEHUS HOPM OSKOJOTMYECKOrO IMOBEACHUS B
OKpYKarollen cpere;

® OCYIIECTBIIATh MOUCK HH(OpManuu (¢u3ndeckoro cojepxkanuss B VIHTepHeTe,
CaMOCTOSITENIBHO (POPMYNIHpPYsI MOUCKOBBIA 3alpoc, HAXOIUTh IYTH OIpPEIEICHUS
JOCTOBEPHOCTH TMOJIydeHHOM UWH(POpMaluu Ha OCHOBE HWMEIOLIMXCS 3HAHUU U
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

® 1ICII0JIb30BATh IPH BBINOJHEHUU Y4eOHBIX 3a/laHUi HayyHO--TIONYJISIPHYIO JHUTEpaTypy
(u3nuecKoro cojiep)KaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIaJIETh MpUEMAMHU KOHCIIEKTHPOBAHMS TEKCTa, NpeoOpa3oBaHus HHGOpMaLUU U3
OJIHOM 3HAKOBOW CUCTEMBI B APYT'YIO;

® cOo3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOILEHUS HA OCHOBE MH(opManuu u3
HECKOJIbKUX HCTOYHUKOB (DU3MUYECKOTO COACpKaHMs, MyOIMYHO TPEACTaBIAThH
pe3ynbTaThl MPOEKTHON WM HUCCIEAOBATENBCKON ACSITEIBHOCTH, IPU 3TOM I'PAMOTHO
WCIIOJIb30BaTh M3YYEHHBIH TMOHATHWHBIN ammapaT W3y4aeMmoro paszena (U3UKA |
COMPOBOXKIATh BBICTYIUIEHUE TMpEe3eHTaluell ¢ Y4€TOM OCOOEHHOCTEH ayauTopuu
CBEpPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHMHN OKPY/KAIOLIEro MUpa
b K
1.1 ®dusurka - Hayka o0 pUpoJIe 2 nommorexa 110
https://m.edsoo.ru/7f416194
1.2 dusnueckre BEIMINHEI 2 1 bubmorexa LOK
https://m.edsoo.ru/7f416194
. bubnuorexa [JOK
1.3 EctecTBeHHOHAYYHBIN METO/T TO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasnen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BellleCTBA
bu6 OK
2.1 CrpoeHue BelecTBa 1 nomorexa L
https://m.edsoo.ru/7f416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII ’ 1 bubnuoreka [JOK
) BEIIECTBA https://m.edsoo.ru/7f416194
bu6 K
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 nommotexa [0
https://m.edsoo.ru/7f416194
Wroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
3.1 Mexannueckoe OBMKCHHE 3 bubmorexa [IOK
https://m.edsoo.ru/7f416194
3.2 HNuepuus, Mmacca, IIIOTHOCTh 4 1 bu6nmoreka [JOK




https://m.edsoo.ru/7f416194

bubmuoreka [JOK

3.3 Cwuna. Bunpr cun 14 2
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya qaBneHust TBEPAbIMU 3 bubnuorexa [JOK
' TEJIaMH, JKUJKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBlIeHME KUIKOCTH 5 bubnmorera [TOK
https://m.edsoo.ru/7f416194
b K
4.3 ATtMochepHoe naBiIeHNE 6 nommorexa O
https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnmuorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
> Pabora ¥ MOMEOCTE 3 ! hitps:/m.edsoo.ru/7f416194
5.2 [IpocThie MeXaHU3MBbI 5 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
5.3 MexaHunueckas 3Heprust 4 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 12




8 KUIIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aejoB H TeM nmudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Paznen 1. TensioBble IBJIEHUS
1.1 Ctpoenue u CBOICTBA BEIECTBA 7 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
1.2 TermoBbie MpOLECCHI 21 1 5 bubmorexa LOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DiiekTpruyeckne 1 MarHuTHbIE SIBJICHUSI
51 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TElla 7 1 bubnuoreka [IOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOSIHHBIN 2IIEKTPUUYECKUIT TOK 20 1 7 nommoreka Il
https://m.edsoo.ru/7f4181ce
2.3 Mar»uTHEBIE SIBJICHUS 6 1 1.5 bubnmorexa [IOK
https://m.edsoo.ru/7f4181ce
2.4 DNEeKTpOMarHuTHask UHIYKIUS 4 Eubmorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE BpeMst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Paznen 1. Mexanuveckue siBJIeHUSA
11 MexaHn4ecKoe JIBMKEHHUE U CTIOCOOBI €T0 10 | bubmmoreka [{OK
' ONKCaHUs https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumoperictBue Ten 20 1 3
s https://m.edsoo.ru/7f41a4a6
bub6 OK
1.3 3aKOoHBI COXPAHEHUS 10 3 nomrotexa [
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexannueckue KoJae0aHusl U BOJTHbI
bubmuorexa [JOK
2.1 MexaHnudeckue KojeOaHus 7 3 nommoreka Il
https://m.edsoo.ru/7f41a4a6
bu6 OK
2.2 MexaHn4eckrue BOJTHBI. 3BYK 8 1 3 nommorexa L
https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 15
Pa3znea 3. DyieKTpOMAarHuTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMAarHuTHOE MOJie U 6 ) bubnunoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pasnen 4. CBeToBbIe SIBJICHUA
4.1 3aKOHBI pacIPOCTPAHEHUs CBETa 6 2 bubnuoreka [IOK




https://m.edsoo.ru/7f41a4a6

4.2 JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 6 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41a4a6
4.3 Pazniosxxkenne 6eroro cBeTa B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanToBbI€E sIBJICHUS
5.1 Hcnyckanne u MorJIoneHne CBETa aTOMOM 4 1 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
5.2 Crtpoenune aToOMHOTO siipa 6 1 bubmorexa OK
https://m.edsoo.ru/7f41a4a6
5.3 SAnepHbie peakuu 7 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znen 6. [loBTOpuTE1bH0-00001IAK0 1M MOLYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 ’ bubnuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
nugposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypcsbl

| ®u3nka — Hayka o npupoje. SABneHus |
TIPUPOJIBI
DU3NYECKUE SBICHUS 1

3 ®u3nyecKue BEINYHHBI U UX U3MEPEHUE 1
Ypok-uccnenoanue "N3mepenne

4 TEMIIEPATYPHI IPU TOMOIIH KUJKOCTHOTO 1 1
TEpPMOMETpA U TaTYUKA TeMIepaTypsl"”

5 Mertoibl HaydHOTO NOo3HaHus. OnucaHue | bu6moreka [IOK
(bMBUYECKUX SIBJICHUH C TTIOMOIIBIO MOJIEICH https://m.edsoo.ru/ff09f72a
VYpok-uccienoBanue "[IpoBepka runoTesbl:

6 JAIBHOCTb MOJIETA IAPUKA, ITYILIEHHOTO | |
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIbIIIE
BBICOTA MmycKa"

Crpoenue BemectBa. OMBITHI,
bubmuoreka [JOK
7 JIOKa3bIBAIOLIUE TUCKPETHOE CTPOCHHE 1
https://m.edsoo.ru/ff09fe0a
BellleCTBa
bubmuoreka [JOK
8 JIBU>KEeHME YacTHIl BENIECTBA 1
https://m.edsoo.ru/ff0a013e
Ypok-uccnenopanue «OnbITHI MO

9 HaOJII0/IEHUIO TETIJIOBOTO PACIIUPEHUS 1 1

ra3oB»




10

ArperaTHble COCTOSIHMSI BEILIECTBA

Oco0eHHOCTH arperaTHbIX COCTOSTHUM BO/IBI.

bubnuorexa [JOK
11 O6o06menne no pazneny «lleppoHavanbHbIe 1
https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUHU BEILIECTBA»
2 Mexannueckoe aBrxeHue. PaBHomepHoe u bubnuotexa [JOK
HEPAaBHOMEPHOE ABIKEHUE https://m.edsoo.ru/ff0a05¢c6
bubnuorexa [JOK
13 Cxopoctb. EquHuIBI CKOpOCTH nomorexa I
https://m.edsoo.ru/ff0a079¢
bubmmoreka [{OK
14 Pacuer mytu ¥ BpeMeHU ABUKEHUS
https://m.edsoo.ru/ff0a0ae4
bubnuorexa [JOK
15 HNuepuus. Macca — Mepa HHEPTHOCTH TEN 1
https://m.edsoo.ru/ff0a0c10
16 IInoTHOCTH BemecTBa. PacueTr Maccel u bu6mmoreka [IOK
o0bema Tena 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpenenecHue
IIJIOTHOCTH TBEPJOTO TEJIa»
13 Pemenne 3agau o treme "I1m0THOCTH bubnuorexa [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
19 Cuita Kak XapaKTepUCTHUKA B3aUMOICUCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «/3yuenue
20 3aBHCHUMOCTH pacTsbkeHus (aedopmanyn)
MPYKUHBI OT MPUIIOKEHHOU CUIIBD)
21 [[IBnenue Tsarorenus. Cuia TsKecTu
CBs13b MEX1y CHIION TSAKECTU U MACCOM
bu6mmoreka [JOK
22 tena. Bec tena. Pemenne 3a1au no reme
" " https://m.edsoo.ru/ff0al778
Cuna Tsxectu
23 Cuna TsKecTH Ha IPYTUX IUIaHEeTax. bubnuoreka [IOK




Ou3nYeCKUE XapaKTEPUCTUKU TUIAHET

https://m.edsoo.ru/ff0al1502

bubmuoreka [IOK
24 Hswmepettne cit. Jlusamomerp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
26 CrnoxeHue IByX CHJI, HalPaBJIECHHBIX 10 bubnuotexa [JOK
OZHOM mpsAMoi. PaBHOAEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
7 Pemenue 3agau no reme
"PaBHogeiicTByrOMmast cri"
)3 Cuna Tpenus u €€ Buabl. TpeHue B mpupojie bubnuorexa [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHnas pabota «3ydueHue
29 3aBUCHMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT bubnuoreka [JOK
CUJIBI IaBJICHUS U XapakKrepa https://m.edsoo.ru/ff0alcc8
CONPUKACAOIINUXCS TOBEPXHOCTEN»
30 PCHICHI/IGU 3a/1a4 Ha (;)npez[eﬂeHHe
PaBHOJICHCTBYIOIIEH CUIIBI
Pemenue 3agau no remam: «Bec Tenay,
31 «I"paduyeckoe n300pakeHUE CHIDY, bubmorexa HOK
5 https://m.edsoo.ru/ff0alde0
«Cunb», «PaBHOAEHCTBYIOIIAS CHID»
KounTtponsHas paborta o temam:
0 «Mexanuueckoe JBUKEeHHE», «Macca,
IJIOTHOCTHY, «Bec Tenay, «'padudeckoe
n3zoopaxenue cuim, «CHibn
3 JlaBnenue. CiocoObl yMEHbIIICHUS U bubmuoreka [JOK
YBEIUYECHHUS TABICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue ra3za. 3aBUCUMOCTb JIaBJICHUS ra3a bubnuoreka [JOK

oT 00bEMa, TeMIepaTypsl

https://m.edsoo.ru/ff0a2376




35 IIepenada naBineHus TBEPABIMU TEIAMH, bubnuorexa [IOK
XKUJKOCTAMHU U razamu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUIKOCTH U T'a3€, BBI3BAHHOE bubnuorexa [JOK
JICUCTBUEM CHJIbI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau no reme «Jlapienue B bu6mmoreka [IOK
KUJKOCTHU U Ta3e. 3akoH [lackamnsa» https://m.edsoo.ru/ff0a2826
bubnuotexa [JOK
38 Cooduaroriecs cocyie! https://m.edsoc])_.[ru/fan297O
. bubnuotexa [JOK
39 I mapasmitieckuii mpece https://m.edSO(])_.[ru/fan?)] 36
40 Manomertpsl. [IopiIHEeBOM KHUIKOCTHBIN
Hacoc
A1 ATmocdepa 3eMu U IPUIHHBI €€ bubnuoreka [JOK
CYLLECTBOBAaHUSA https://m.edsoo.ru/ff0a2b5a
bubnuoreka [IOK
42 Bec Bo3nyxa. ATmMocdepHoe JaBieHne hitps://m.c dsoiu 10a2b5a
43 N3mepenue armocdepHoro naBneHus. OmbIT bubnuoreka [IOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
m 3aBUCHMOCTH aTMOC(HEPHOTO AABJICHUS OT bubnuoreka [JOK
BBICOTHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bbapomertp-anepoun. AtmochepHoe bubnunoreka [JOK
JIaBJICHUE HA PA3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3aga4d mo reme " AtmochepHoe
naBjeHue"
elCTBHE KUJKOCTHU U Ta3a Ha
47 fOFpY)KeHHOCHB HUX TeNno. ApXxuMenoBa Bubmmorexa LIOK
cia https://m.edsoo.ru/ff0a3276
48 JlabopartopHas pabota «Onpenenenue bubnmoreka [JOK




BBITAIKMBAIOILIECH CUIIBL, IEHCTBYIOIIEN HA
TE€JI0, IOTPYKEHHOE B JKUJIKOCTb)»

https://m.edsoo.ru/ff0a33fc

JIabopartopHas pabota 1o Teme

49 «ccnenoBanue 3aBUCUMOCTH Beca Teja B | bu6mmoreka [IOK
BOJIE OT 00BbEMA MOTPY)KCHHOU B )KHUIKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeIay
bubmmoreka [{OK
50 IInaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaboparopHnas padota "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U 1
omnpeaesneHue e€ rpy3onoabEMHOCTH"
Pemenne 3agau no temaM: «IInaBanne
bu6moreka [IOK
52 cyaoB. Bo3ayxonnaBanuey, «JlaBienue
. https://m.edsoo.ru/ff0a3654
TBEPABIX TEJN, )KUAKOCTEH U ra30B»
53 KonTtponbHas padoTa o Teme «JlaBienne
TBEPABIX TEN, )KUAKOCTEH U ra30B»
bubmnoreka IJOK
54 Mexanuveckast pabora 1
https://m.edsoo.ru/ff0a3f82
bubanoreka [HOK
55 MouHocTts. EquHAIEI MOIIIHOCTH 1
https://m.edsoo.ru/ff0a3f82
56 Ypok-uccnenoBanue "Pacuyét MOIIHOCTH, 1
pa3BUBAEMOM MPHU MOIBEME 10 JIeCTHUIIE"
57 IIpocTteie Mexanu3Mbl. Priuar. PaBHoBeCHE
CHUJI Ha phlyare
Prryaru B TeXHUKE, OBITY U IIPUPOJIE.
Y 11 HPHP bubmuoreka [JOK
58 JIaGopatopHas pabota «VccienoBanue 0.5
. https://m.edsoo.ru/ff0a478e
YCIIOBHMI paBHOBECHS pblyara»
59 Pemenue 3a71au 1o teme «YcrnoBus bubmuoreka [JOK




PaBHOBCCHA pblyara»

https://m.edsoo.ru/ff0a48a6

KoaddurmenT noneznoro neicTBus

60 Mexanu3ma. Jlaboparopuas pabora 1 0.5
«M3mepenue KIIJI HaKIIOHHON MIJIOCKOCTH
61 Pemenue 3agaq o teme "Pabora, | bu6mmoreka [IOK
MortHocTh, KITA" https://m.edsoo.ru/ff0a4c48
2 Mexanundeckas sHeprus. Kunernueckas u | bubnuorexa [JOK
IIOTEHIMAIbHAsA DHEPT U https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHHs] MEXaHUYECKON SHEPIUH 1 bubmrotexa LIOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT IO TEME
"OKCIIEpUMEHTAIBHOE ONIPEEIICHHE
64 W3MEHEHUS KHHETUYECKON 1 1 1
MMOTEHIUAJIbHON SHEPI UM IIPU CKaTbIBAHUHU
TeJa M0 HAKIOHHOM MJIOCKOCTH"
65 KonTtponpHas padota o teme «Pabora u 1
MOIIHOCTb. DHEPI U
66 PeseprHbIit ypok. PaboTta ¢ Tekctamu no | bubnuoreka [JOK
TeMe "MexaHnueckoe IBuxeHue" https://m.edsoo.ru/ff0a4eebd
PesepBHbIit ypok. PaboTta ¢ Tekctamu no
67 teme "JlaBieHue TBEPIBIX TEJ, )KUJIAKOCTEN U 1 Eubmorexa HOK
" https://m.edsoo.ru/ffOa4ffe
ra3oB
68 PesepBHrlit ypok. Paborta ¢ TekcTamu 1o |
teme "Pabota. MomiHoCTh. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12




8 KUIIACC

KosnnyectBo yacos DJIeKTPOHHbIE
nugposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero o0pa3oBarte/ibHbIE
padoTsbI padoThI
pecypcsl
OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJISIPHO-
. bubnuoteka [JOK
1 KWHETUYECKOU TEOPUU U UX ONIBITHBIE 1
https://m.edsoo.ru/ff0a5256
TIOITBEPKICHUSI
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Monenu TBEPAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3o00pa3HOro COCTOSIHUM BeIllecTBa https://m.edsoo.ru/ff0a540e
OObscHeHne CBOMCTB TBEPAOTO, JKUJIKOTO U
4 ra3o00pa3HOro COCTOSIHUI BelllecTBa Ha |
OCHOBE MOJIOKEHHUI MOJIEKYJIIPHO-
KUHETUYECKON TEOPUU
bu6moreka [IOK
5 Kpucranmmaeckue u amopdabie Tena 1
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanUWJUISIPHOCTD. | bubnuoreka [JOK
[ToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
bubmuoreka [JOK
7 TennoBoe paciIMpeHnue U CKATHE 1
https://m.edsoo.ru/ff0a5a26
g Temnepatypa. CBsi3b TEeMIIEpaTyphl CO |
CKOPOCTBIO TEIJIOBOTO JIBU>KEHUS YaCTHUIL
9 Buytpennss sHeprusa. CriocoObl H3MEHEHHs | bubnuoreka [IOK
BHYTPEHHEHN DHEPruu https://m.edsoo.ru/ff0a5c60
bubnunoreka [JOK
10 Buns! Tennonepenauu 1 1

https://m.edsoo.ru/ff0a6412




VYpoxk-konpepenuus "[Ipakruyeckoe

bubnuoreka [IOK

11 HCMOJIb30BAHKUE TEIJIOBBIX CBOMCTB BEUIECTB
" https://m.edsoo.ru/ff0a65c0
1 MaTEpUaJIoB B LIEJSAX SHEProcOepexeHUs
2 KonnuecTBo TemnoTsl. Y aenbHas bu6mmoreka [IOK
TEIIOEMKOCTD https://m.edsoo.ru/ff0a6976
13 VYpaBHEHME TEIIOBOTO OaaHca. bubnuorexa [JOK
TemooOMeH U TEMJI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnas pabota "HccnenoBanue
bubmmoreka [{OK
14 SIBIIEHUS TEIUI000OMEHa MpY CMEIIMBAHUN
. . " https://m.edsoo.ru/ff0a6a98
XOJIOTHOU U TOpsTueH BOIBI
Pacuer xommdecTBa TEILIOTHI,
15 HE0OX0IMMOTO JUIsl HarpeBaHus Teja U
BBIJISSIEMOTO UM TIPH OXJIAXKICHUT
16 JlaGopaTtopHnas padota "Onpenenenue bubnuoreka [IOK
YIAEIbHOW TETUIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUIMBA. Y IeabHasl TENa0Ta bubnuoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[1naBneHue u oTBEpACBaHHE
bu6mmoreka [JOK
18 KPUCTAJUIMYECKUX TeJ. Y IeJbHas TEeIIOoTa
https://m.edsoo.ru/ff0a71d2
IJIaBJICHUS
19 JlaboparopHas padota "Onpenenenue bubnuoreka [JOK
yEIbHOW TEIJIOTHI IUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBanre U KOHICHCAIIHSL. bubnunoreka [JOK
Hcmapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas temnora
)1 napooOpa3oBaHUs U KOHJICHCALIUH. bubnuoreka [IOK

3aBUCHUMOCTb TEMIIEPATYPbl KUIIEHUS OT
aTMOC(EpHOTO JaBJICHUS

https://m.edsoo.ru/ff0a786¢




22

Brnaxxnocts Bo3ayxa. JlabopaTopnas padora
"Onpenenenre OTHOCUTEIBLHOM BIAKHOCTH
BO3IyXa"

bubnuoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3a1auy Ha onpeiesieHre BIaXKHOCTU
BO3JlyXa

24

[TpuHIMIB pabOTHI TEIJIOBBIX JBUTATEICH.
[TapoBas TypOuHa. JIBuratenb BHyTPEHHETO
CrOpaHus

25

KII/ TermoBoro npurarens. TernaoBeie
JIBUTATENIH U 3alIATA OKPYKAIOIIEH Cpebl

bubmmoreka [{OK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEeHUsI U MPEeBPALLEHHs SHEPTUN
B TEIUIOBBIX IpoIlEccax

27

[ToaroToBka K KOHTPOJILHOU paboTe 1Mo TeEMe
"TemnoBeie sBneHusd. 3Menenne
arperaTHbIX COCTOSIHHI BelecTa'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbras padota o teme "TeruioBbie
sBIieHUs. VI3MeHeHne arperaTHbIxX
COCTOSIHMHU BeriecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus tei. [[Ba poaa
ANEKTPUIECKUX 3aPSII0B

30

VYpok-uccienoBanue "DieKTpusaius Tei
WHJYKIUEN U IIPU CONPUKOCHOBEHHUH"

31

B3aumonelicTBue 3apspKEHHBIX Tell. 3aKOH
Kynona

bubmuoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

aﬂeKTpI/ILIeCKOG II0JIC. HaprI)KCHHOCTB
QJICKTPUYICCKOTO ITOJIA. HpI/IHI_II/IH
CYIICPIIO3UIHUH DJICKTPUICCKUX mojeu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenn QJICKTPUYICCKHUX 3apsAa0B.




DneMeHTapHbIi 3apsa. CTpoeHue aroma

[IpoBOJHUKY U TUAIIEKTPUKU. 3aKOH

bubnuoreka [IOK

34 COXpPaHEHUs IEKTPUYECKOr0 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3ana4 Ha TpUMEHEHUE CBOMCTB bubnuorexa [JOK
DJIEKTPUUYECKUX 3apAI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUM TOK, YCIIOBHS €T0
36 C}HIIGCE‘BOB&HI/I?L HCTZ‘IHI/IKI/I Bubmrotexa LIOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JIeNCTBHS SIIEKTPUYECKOTO TOKA bubmrotexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "Jleiicteue
38 ANEKTPUYECKOTO ITOJISI HA IPOBOIHUKHU U 1
JUDIIEKTPUKHA"
39 DJIEKTPUYECKHUI TOK B METaslIax, bubnuoreka [IOK
JKHMAIKOCTSX M ra3ax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYECKas 1ENb U €€ COCTaBHbIC YaCTH
A1 Cuna Toka. JlabopaTopHas padora 0.5 bubnuoreka [JOK
"M3mepenue u peryaupoBaHue CUiibl Toka" https://m.edsoo.ru/ff0a8bd6
DIIEKTpUYECKOE HaNpsKeHue. BoiabT™MeTp.
42 JlabGopaTtopHnas padota "U3mepeHue u 0.5 bubmorexa HOK
" https://m.edsoo.ru/ff0a%14
peryaupoBaHue HapsHKEHUS
43 ConpoTHBieHHE IPOBOAHUKA. Y I€ITBHOE bubnunoreka [JOK
CONPOTHUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCUMOCTh
m ANEKTPUYECKOTO COMPOTUBIIEHUS 1 bubnuoreka [JOK
MPOBOJHUKA OT €r0 JJIMHBI, IUIOLIa N https://m.edsoo.ru/ff0aa738
MOINEPEYHOI0 CeUEHUs U MaTepuana"
45 3aBHCHMOCTB CHJIBI TOKA OT HAIIPSKEHUS. bubnuoreka [IOK




3axon Oma Juid yyacTka Lenu

https://m.edsoo.ru/ff0aa44a

JIaboparopHas padota "MccrnenoBanue
3aBUCHMOCTH CHJIBI TOKA, HJIYILETO Yepe3

bu6mmoreka [{OK

46 PE3UCTOP, OT COIIPOTUBJIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3uctope”
47 [locnenoBarenbHOE U NapauIEIbHOE
COETMHEHUS TIPOBOTHUKOB
JlabopaTtopHnast pabdota "[IpoBepka mpaBuia
43 CJI0KEHUS HANPSHKEHUN MPH bubnuorexa [JOK
MOCJIENOBATEIBHOM COEIMHEHNU JBYX https://m.edsoo.ru/ff0aaaS8
pe3uctopon"
JlabopaTtopHnast pabdota "IIpoBepka mpaBuia BuGmrorexa LOK
49 JUISL CWJTBI TOKA IIPH MTApaLIeIbHOM
" https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pemenue 3ana4y Ha mpuMeHeHue 3akoHa Oma bubnuoreka [IOK
JUTSL PA3IMYHOTO COEUHEHUS TPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bubnuoreka [IOK
3akoH J[xoynsa-Jlenma https://m.edsoo.ru/ff0ab124
5 JlaGopaTtopHnas pabdorta "Onpenenenue bubnuoreka [JOK
paboTHl U MOIIIHOCTH AJICKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpuyecKue HenH 1 noTpeOuTenu
53 ANIeKTpUYeCcKoii SHepruu B ObITY. KopoTkoe bubmmorexa [TOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroToBka K KOHTPOJIBLHOU paboTe MO TeMe
54 "DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tella bubnuoreka [IOK
" ux B3aumoaercTBus. IlocToSSHHBIN https://m.edsoo.ru/ff0abd2c
ANEKTPUYECKUH TOK"
55 KonTponsHas pabota o Teme bubnmoreka [JOK




"DnekTpuueckue 3apsabl. 3apsLKeHHBIC Tea
H ux B3aumoacucTaus. I1ocToOSHHBIN
ANEKTPUUECKUHN TOK"

https://m.edsoo.ru/ff0abea8

56

ITocTosTHHBIE MarHuTHI, UX B3aUMOICHCTBHC

57

VYpok-uccnenosanue "M3ydenue nonaen
MOCTOSTHHBIX MAarHuTOB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

58

MaruautHoe 11oj1e. MarHuTHOE T10JIe 3eMITH U
€ro 3Ha4YeHue g KU3HU Ha 3eMIie

bubmmoreka [{OK
https://m.edsoo.ru/ff0acOba

59

OmneiT DpcTena. MarautHoe noJie
ANIEKTPUYECKOr0o Toka MarHuTHoe nosie
KaTylmKu ¢ TOKOM

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ac1d2

60

HpI/IMeHeHI/Ie BHGKTpOMaFHI/ITOB B TCXHUKE.
JlabopaTtopHnast padora "M3ydeHue aecTBus
MAarHuTHOTO MOJISl HAa MPOBOJHUK C TOKOM"

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DNeKTpOoABUTaTENb MOCTOSIHHOTO TOKA.
Hcnonb3oBaHue 31EKTpOABUTATEIICH B
TEXHUYECKUX YCTPONCTBAX U Ha
tpancnopre. JlabopaTopHas pabora
"KoHcTpynpoBaHue u u3ydyeHue padoThl
aeKTpoaBurares"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

62

OmnbiTel @apazest. 3aKOH 3JEKTPOMarHUTHOU
nHaykuuu. [Ipasuno Jlenna

63

DnektporeHepatop. CocoObl MOTydeHHUS
ANEKTPUYECKOM SHEPTUU. DINEKTPOCTAHIIUN
Ha BO30OHOBIISEMBIX HCTOYHUKAX YHEPTUH

64

[ToaroToBka K KOHTPOJKHOM paboTe MO TeMe
"DJIeKTpUUECKHE U MAarHUTHbBIE SIBJICHUS"

65

KonTposnpHas paboTa o teme

bu6mmoreka [JOK




"DJIeKTpUUECKHE U MAarHUTHBIC SBJICHUS'

https://m.edsoo.ru/ff0acb14

66 PezepBHblii ypok. Paborta ¢ Tekctamu 1o | bubnuorexa [JOK
teme "TeroBble siBieHUs" https://m.edsoo.ru/ff0accSe
67 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o | bubnuorexka [JOK
teme "[locTOsIHHBIHN 21eKTpUuyecKuil ToK" https://m.edsoo.ru/ff0acdc6
63 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o |
teme "MaraurtHele siBieHus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 7 knacc/ Ieppiukun A.B., O611ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTBIO «M31aTENBCTBO «DK3aMEH»
» ®dusuka, 8 knacc/ Ieppimkun A.B., O611ecTBO ¢ OrpaHU4YEHHOM

OTBCTCTBCHHOCTBIO «I/I?;I[aTeJIBCTBO «DK3aMeH»

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

o Jlunaxtuueckue marepuansl 7 kinacc / Mapon A. E., Mapon E.A. ,

AKITMOHEpHOE 00IIEeCTBO {UznarenncTBO <<Hp0c13€mem1e>>

o Jlunaxktuueckue marepuainsl 8 kiacc / Mapon A. E., Mapon E.A. ,

Axunoneproe obuiecto {M3narenscto {IIpocsemenue)

o COopnuk 3anau no ¢usuke 7-9/ Jlykammk B. U., IBanosa E. B.,

Axnmoneproe obuiectso {M3narensctso {IIpocsemenne)

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

e SKmacc https://www.yaklass.ru

o butmmorexa IJOK

o OUIIUN https://fipi.ru/



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 176382614773150070335747769939328150673109022146
Bnageney Knbikosa Hnua BnaguMuposHa

OeicTevTened C17.04.2023 no 16.04.2024



http://www.tcpdf.org

		2024-02-05T05:00:50+0500




