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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢Qu3nke Ha ypOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE IOJIOKEHUI M TpeOOBaHMI K pe3yiabTaTaM OCBOECHHsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTellbHOW mporpamMMmel, mpenctaBieHHblx B PI'OC OO0, a Takke ¢ yd€Tom
denepanbHOl pabodeil mporpamMmbl BocnuTaHUs W KoHIENImu TpernojaBaHus y4eOHOTO
npeaMera «Pu3ukay.
Conmepxanue  mporpaMMmbl 1o (U3UMKE  HAmpaBlIeHO  HAa  (OPMHPOBAHUE
€CTeCTBEHHOHAYYHOH T'PaMOTHOCTH OOYYAIOMIMXCSl W OpraHU3alMi0 W3ydeHHs (U3MKA Ha
JeATeNbHOCTHON OcHOBe. B mporpamMme mo (u3MKE YYHTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npeamera B peanusanuu  TpeboBanuit DPI'OC OOO Kk mnIaHUPYEMBIM JUYHOCTHBIM U
METanpeIMEeTHbIM  pe3yibTaTaM  OOydeHHus, a  TaKKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMUsl.
[IporpamMma no Qu3suke ycTaHaBIMBaeT paclpeielieHne y4eOHOro maTepuana Mo rojaam
oOydenus (Mo Kiaccam), TpeajaracT MNPUMEPHYIO TMOCIEA0BATEIbHOCTh HW3YUYCHUSI TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOTO COJepKaHUus M Y4E€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.
[Iporpamma no ¢usuke pa3paboTaHa C IENIbI0 OKa3aHUSI METOJNMYECKON OMOIIH YUUTEII0
B CO3JJaHUH paboyeil MporpaMMbl 0 y4eOHOMY MPEAMETY.
®uszrka ABISETCS CUCTEMOOOPA3YIOUINM JIJIsl €CTECTBEHHOHAYUHBIX Y4E€OHBIX MPEIMETOB,
MTOCKOJIbKY (PM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJIEHUH, N3ydyaeMbIX XUMUEH,
OunoJioTHel, acTpoHOMUEH U (pu3myeckoit reorpadueit, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT HauOoJiee sicHble oOpa3lbl NMPUMEHEHHs HAaydHOTO MeToja
MO3HAHUS, TO €CTh CrI0co0a MOIy4YeHUs JOCTOBEPHBIX 3HAHUN O MUPE.
OnnHa w3 TIaBHBIX 3a7a4 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0Iero oOpa3oBaHUS
COCTOMT B (POPMHUPOBAHMH €CTECTBEHHOHAYYHOW TpPAMOTHOCTHM W HHTepeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpPENAINONaracT OBJAJCHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIMMHI €CTEeCTBEHHOHAYUYHYIO TPaMOTHOCTb:
® Hay4yHO OOBSCHSTDH SIBIICHUS;
® OLIGHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOTO MCCIIEIOBAHUS;
® UHTEPHPETUPOBATH JAaHHBIE W HCIOJIb30BaTh Hay4yHbIE JOKa3aTelbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henu wm3yueHus (U3NKU HAa yYpOBHE OCHOBHOTO OOIIEro OOpa3oBaHUsA OMNPEICIICHBI B
Konuenmuu npenogaBanus yueOHoro npeaMera «Dusuka» B 00pa30BaTEIbHBIX OpPraHU3aIMsIX
Poccuiickoit ®enepaiuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBbI,
yrBepxka€HHON pemenreM Kosernn MunncrepctBa npocsemieHust Poccuiickoit denepanuun
(mpotoxon ot 3 nexabpst 2019 r. Ne [TK4BH).
Hean usyyenus pusnku:
e npuoOpeTeHHEe HHTEpeca W CTpEeMJIEHUS OOy4alolMXcs K HaydYHOMY H3Y4YEHHUIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH;

® pa3BUTHE TPEACTABIEHUH O HAyYHOM MeETOJle¢ TMO3HaHUA H (HOPMUPOBAHUE
HCCIIEA0BATENBCKOTO OTHOLIEHHUS K OKPYKAIOIINM SIBIICHUSM;

e (opmupoBaHHE HAYUHOTO MUPOBO33PEHUS KaK pe3ylbTaTa U3y4eHHUs] OCHOB CTPOCHHS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DM3HKH;



e (opMupoBaHHE MPEACTABICHUNA O POJH (PU3MKH Ul Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymel npodeccnoHaIbHON
JeATEIbHOCTH, CBSI3aHHOM C (PM3MKOH, MOATOTOBKA K AajbHEHUIIEMy OOy4EHUIO B 3TOM
HaIpaBJICHUU.

JlocTiokeHre STHX IeNiell mporpamMmbl 1Mo (pU3MKe Ha YpPOBHE OCHOBHOTO OOIIEro

o0pa3oBaHus 00eCIIeUNBACTCS PEIICHUEM CIICAYIOIINX 3aa4:

e npuoOpeTeHHEe 3HAHWKA O AUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHUYECKHUX,
TETUIOBBIX, IEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

e npuoOpeTeHHe YMEHHH ONUCHIBaTh W  OOBICHATH (PU3MUYECKHE SBICHUS C
WCTIOJIb30BAHMEM TIOJTyYSHHBIX 3HAHUI;,

® OCBOGHHE METOJIOB PEUICHHS TMPOCTEHIINX pacu€THBIX 3a/7a4 C HCIOJIb30BAHUEM
bU3NIECKUX MOJIeNeH, TBOPUECKUX U TPAKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

® Dpa3BUTHE YMEHUH HAONIOJATh NPUPOAHBIC SBJICHUS W  BBIOJHITH  OMBITHI,
nabopaTopHble pabOTHl M AKCHEPUMEHTAIBHBIE HCCIEIOBAHUS C HCIIOJE30BAaHHEM
W3MEPHUTEIBHBIX TIPHOOPOB;

e oOoCBOeHHE TPHEMOB pabOTHl ¢ WH(poOpMaIMeir (HU3NUECKOTo COACPIKAaHUS, BKIIOYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHUSX (GU3WKH, aHaIH3 H KPUTHYECKOE
OlleHHBaHME UH(OpPMaLINY;

® 3HAKOMCTBO cO cepamu MpoheCCHOHATHHON JACATEIHPHOCTH, CBA3aHHBIMU C (DU3UKOH,
Y COBPEMEHHBIMH TE€XHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3NUYECKOI HAYKH.

Ha usydenune ¢usuku (6a30BBI ypOBEHb) HA YPOBHE OCHOBHOI'O 00IIEero 0Opa3oBaHUs

oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henemo), B 8 kinacce — 68 gacoB (2 yaca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipemiaraembrii B mporpaMme 1o Gpu3nke mepedeHb J1a0opaTopHBIX PaOOT U OMBITOB HOCUT
PEKOMEH/IATENBHBIN XapaKkTep, YYUTeNb JeiaeT BhIOOp MPOBENCHHS JTa0OpaTOpHBIX paboT U
OTIBITOB C YY4ETOM UHANBUIYAIBHBIX OCOOCHHOCTEH 00YJaIONIMXCs, CITUCKA SKCIIEPUMEHTATbHBIX
3aJJaHWH, TIPeIaraeMbIX B paMKax OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 10 (hPU3HKe.



COJEPKAHUE OBYYEHUA
7 KJIIACC

Pa3nes 1. @u3uka u e€ po/ib B NO3HAHUM OKPY’KAIOIEro MUpa.

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

Ousnueckue BenMuMHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpuOOPHI.
[TorpemHocTe U3MepeHnid. MexayHapoiHas CHCTEMa €IMHHII.

Kak ¢u3uka m apyrue ecTeCTBEHHBIE HAyKH HM3Y4aroT Mpupoay. EcTecTBeHHOHAay4YHBIN
METO/i TMO3HAHUS: HAOIIOJEHHE, IIOCTAHOBKA HAydyHOTO BONPOCA, BBIABM)KEHHE THIIOTES,
SKCHEPUMEHT [0 TMpPOBEpKE THUIOTe3, O0ObsicHEeHHe HalOmogaeMoro spieHus. OnucaHue
(u3NYeCKUX SABJICHUN C IOMOIIBIO MOJIENEH.

Jemoncmpayuu.

1. Mexannueckue, TEMJIOBbIE, DJIEKTPUUECKNE, MAaTHUTHBIE, CBETOBbIE SIBJICHHUS.

2. O®uznyeckue NMpUOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHHH aHAJOTOBBIM H IH(PPOBHIM

prudopoM.

Jlabopamopnwie pabomel u onvimel.

Onpenenenre HeHbl JEIEeHUS MIKAIbl H3MEPUTEIBHOTO Mprbdopa.

N3mepenue paccTossHUI.

N3mepenune o0bEMa KUIKOCTH U TBEPIOTO TeA.

Omnpenenenne pa3mMepoB MaJbIX TEI.

W3mepenne TteMmmeparypbl IpH IOMOLIM JKUAKOCTHOTO TEPMOMETpa M JaT4YHMKA
TEMIIEPATYPHI.

aorwpnE

6. IlpoBenenue wuccienoBaHUS MO MPOBEPKE TUIOTE3bI: AATBHOCTH IMOJIETA IIApUKA,
MYIEHHOTO TOPU30HTAIBHO, TEM OOJIbIle, YeM OOJIbIIIE BHICOTA MYCKa.

Pa3znen 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUH BelleCTBA.

CrpoeHue BelecTBa: aTOMbl W MOJEKYJbl, HUX pa3Mepbl. ONbITHL, JI0Ka3bIBAIOILINE
JMICKPETHOE CTPOCHUE BEUIECTBA.

JIBukenue yacTul] BemiecTBa. CBSI3b CKOPOCTH JBUKEHHS YaCTUI[ C TEMIEpPaTypOM.
BbpoynoBckoe naBwxkenue, nuddysus. BzauMonelicTBue dYacTull BeUIeCTBAa: MNPUTSHKEHHE U
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHMSI BEI[ECTBA: CTPOCHHME Ta30B, IKUAKOCTEH U  TBEPABIX
(kpuctamuinyeckux) Ten. B3aumocBs3b MeXIy CBOWCTBaMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISAPHBIM cTpoeHueM. OcoOEHHOCTH arperaTHbIX COCTOSHUUN
BO/IBL

Hemoncmpayuu.

1. HaGmroneHnue 6pOyHOBCKOTO JBHKEHUSI.

2. Habmopenue nudpoysuu.

3. HalGnronenue sBIEHHM, OOBICHIIOMIMXCS MPUTSHKEHUEM WA OTTAJIKHBAaHUEM YacTHUIL

BEIIECTBA.

Jlabopamopusvie pabomot u onvimol.

1. Ouenka quaMeTpa aToMa METOJIOM PSIJIOB (C MCIIONIb30BaHUEM (oTorpaduit).

2. OmbITHI 0 HAOIIOIEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B.

3. OmbIThI 0 OOHAPYKEHUIO ACUCTBHS CHII MOJIEKYIISIPHOTO TMPUTSKEHHUS.

Paznea 3. /IBukeHue U B3auMo/ieiicTBHE TeJl.



Mexannuyeckoe JIBUKEHHE. PaBHOMEpHOE U HepaBHOMEpHOE JBHKeHHE. CKOpOCTb.
CpenHsis cKopoCTb [P HEPAaBHOMEPHOM JBUKEHUU. Pacy€r Iyt U BpeMEHU JBUKECHMUSL.

SBnenue wHepuuu. 3aKOH HHEpUUU. B3aumopeicTBue Ten Kak NpUYMHA H3MEHEHUS
CKOPOCTH JBHXEHHUS Teld. Macca kak mepa uHepTHocTH Tena. IlnoTHocTh BemiecTBa. CBA3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cuna kak xapakTepucTuka B3aumojeictBus Tten. Cuiia ynpyroctd U 3akoH ['yka.
N3mepenue cuibl ¢ MOMOIIBIO JAUHAMOMETpA. SIBlieHME TATOTEeHUs U cuja Tsokectu. Cuiia
TSKECTH Ha JApyrux IaHetax. Bec rtema. HeBecomocts. CiiokeHue CHII, HallpaBJIEHHBIX IO
onHO# npsmoil. PaBHozelicTBytomast cuit. Cuna TpeHus. TpeHHue CKOJIBbKEHUS U TPEHUE MOKOSI.
Tpenue B IpUpoae U TEXHUKE.

Jemoncmpayuu.

Habnroenne MexaHu4ecKoro IBUKEHHS Tela.
N3mepenune ckopocTH NPSMOJIUHENHHOTO JBUKEHHUS.
Habntonenue siBjaeHUs] HHEPIUH.
Habmtonenne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUH TEII.
CpaBHeHHE Mace M0 B3aUMOJICUCTBUIO TE.
CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOA.
Jlabopamopnwie pabomel u onvimel.
1. Ompenenenne CKOpPOCTH PAaBHOMEPHOTO MABM)KEHHS (IIapUKa B KHUJAKOCTH, MOJEIH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).
2. OmpeneneHune cpemHel CKOPOCTH CKOJNBKEHHS OpycKa WM IapuKa MO0 HAKIOHHON
IIJIOCKOCTH.
3. OmnpezneneHue MIOTHOCTH TBEPIOTO TeNa.
4. OnbIThl, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSDKEeHHs (IedopMarinu) NpyKHHBI OT
MPUJIOKEHHOW CHJIBI.
5. OmnbIThl, JEMOHCTPHUPYIONINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUSI OT Beca Tesla U
XapaKTepa CONMPUKACAIOIINXCS IIOBEPXHOCTEM.

Pa3znen 4. /laBjienne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbIIICHUS U YBEIMUEHUs AaBiieHus. JlapieHue ra3a. 3aBUCUMOCTh
JaBJIeHUA Tra3a oT 00béma, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TEIaAMHU, KUJIKOCTIMU
n razamu. 3akoH Ilackans. [IHeBMaTMyeckue MamnHbBIL. 3aBUCUMOCTH JIABJICHUS KUJIKOCTU OT
riyounsl.  [mapocratmueckuii  mapagokc. CooOmiarommuecs — cocynsl.  ['mapaBnudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUyuHBI CylIECTBOBAHUS BO3AYIIHOU
obonoukn 3emmu. OmnbiT Toppuuermnmu. M3mepenune atmocdepHOro namieHus. 3aBUCHUMOCTH
aTMoc(epHOrOo JaBJICHHUA OT BBICOTHI HaJd YypoBHeM Mops. [lpubGopbl mis u3MepeHUs
aTMOC(epHOTO JTaBICHHUS.

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

Hemoncmpayuu.
3aBUCUMOCTD JAaBJICHUS I'a3a OT TEMIIEPATYpPHI.

Ilepenava naBaeHUs )KUIKOCTBHIO U Fa30M.
Coobmaromumecs: Cocypl.

I'mppaBnuueckuit nmpecc.

[IposiBnenue neicTBHs aTMOC(HEPHOTO JaBICHUSL.

ok wnE
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3aBUCUMOCTh BBITAJKUBAIOMIEH CHIBI OT O0BbEMa TOTPYKEHHOHW 4YacTH Tena |
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CHJIbI BECY BBITECHEHHOM KUIKOCTH.

YcnoBue 1naBaHWs TeJ: IUIABAaHWE WM TOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOIIEHUS INIOTHOCTEN TEJa U KUJKOCTH.

Jlabopamopubvie pabomot u onvimel.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT 00b&Ma NOrpyKEHHON B KHUIKOCTh
4acTH Tena.

Omnpenenenre BBITAIKUBAIOIIEH CHUIIbI, JCUCTBYIONIEH Ha TeNo, NOrpYXEHHOE B
KUJKOCTb.

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

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CUIIbI, IEHCTBYIONIEH Ha
TEJO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOM B MKUAKOCTh YaCTU TeJIa U OT INIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanne apeomeTpa WM KOHCTPYMPOBAHHME JIOJKA M OIpPEICIICHHE €€
Irpy30I0AbEMHOCTH.

Paznen 5. PaGora nu MomHoCTh. JHeprus.

M

exaHnyeckas pabora. MoOLIHOCTb.

[IpocThie MexaHu3Mbl: pblyar, OJOK, HaKJIOHHas IUIOCKOCTh. [IpaBmiio paBHOBecus

phluara.

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

KIIJI mpocTeix Mmexanu3MoB. [IpocThie MeXaHN3MBI B OBITY U TEXHUKE.
Mexannueckas sHeprus. KuHernueckas W noTeHUManbHas sHeprud. [IpeBpaienue
OJHOTO BHJa MEXAHMYECKOU SHEPTUM B APYTroil. 3aKOH COXPAHEHUS YHEPTUH B MEXaHUKE.

Hemoncmpayuu.
1. TIpumepbl NPOCTHIX MEXaHU3MOB.
Jlabopamopnuwie pabomel u onvimel.
1. Ompenenenne pabOTHl CHIBI TPEHUS MPU PABHOMEPHOM JBIKEHUH Teja II0
TOPU30HTAIBHOM MOBEPXHOCTH.
2. VccnenoBaHue yciaoOBHil paBHOBECHS pbluara.
3. Hamepenne KII/| HaKIOHHOM IJIOCKOCTH.
4. W3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOU SHEPTUH.
8 KUIIACC

Pa3znen 6. TensioBbIe IBJICHUSA.

OCHOBHbBIE TIOJIO)KEHUSI MOJIEKYISIPHO-KUHETUYECKOW TEOPUH CTPOEHMS BenlecTBa. Macca
U pa3Mmepbl aroMOB W MOJeKyld. ONbITbl, MNOATBEPKIAIOLINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHOKMHETUYECKOUN TEOPUH.

Monpenu TBEPAOTO, KHUAKOTO U ra3000pa3HOT0 COCTOSHUM BemecTBa. Kpucramiueckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, JKUIKOCTEH U TBEPABIX T HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KMHETHYEeCKOM Teopun. CMauuMBaHMEe W KalnWUIApHBIE sBIeHUS. TemoBoe
pacLIUpEHUE U CHKATHUE.

Temnepatypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBMXKEHHMS YacTHII.
Buytpennsis sHeprus. CrnocoObl W3MEHEHHS BHYTPEHHEW OHEpruu: Tervionepenada u
coBepireHre padboThl. Bupl Terionepenaun: TEIIONPOBOHOCTh, KOHBEKIIHS, U3TyUeHHE.



KosmuecTBo TemnoThl. Y7enbHas TEINIOEMKOCTh BeLIeCTBA. TeII0OOOMEH M TEIUIOBOE
paBHOBecue. YpaBHEHHE TEIUIOBOTo Oananca. IlnaBieHune W oTBepAeBaHUE KPHCTALTMYECKUX

BCIICCTB.

VYnaenpHas temnota TutaBneHus. I[lapooOpaszoBanume u KonjaeHcanus. lcmapeHue.

Kunenne. YnaenpHas Temiora mapooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpATypbl KUICHHS OT
aTMOC(EpHOTO JTaBICHHUS.
BrnaxnocTs Bo3ayxa.

OHeprus ToIMBa. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[punnuner padoter TemmoBbix aBurateneid KIIJ[ rterutoBoro pgpuratens. TeruioBbie
JIBUTATEJIH U 3aLIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMs U MIPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpOLECCaXx.

Jemoncmpayuu.

1. HabmroneHnue O6poOyHOBCKOTO IBHYKEHUSI.

2. Hab6mronenue nuddy3un.

3. HabGnronenwue siBIICHUH CMauMBaHUS U KalTWJUTIPHBIX SIBIICHUM.

4. HalnrogeHue TEIIOBOTo pacIupeHHs Tell.

5. VI3MeHeHue naBieHUS raza Mpu H3MEHEHUH 00bEMa M HarpEBAHWUN WITH OXJTAKICHHH.

6. IlpaBuia U3MEpEeHUS TEMIIEPATYPHI.

7. Bunel Teruionepeaayn.

8. OxmaxxJaeHne pu COBEPIICHUH PaOOTHI.

9. HarpeBanue mpu CoOBEepIICHUN PAOOTH BHEITHUMHU CHIIAMHU.

10. CpaBHeHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

11. HaOmroneHue KUIIEHUS.

12. HaGmroieHre mocTosTHCTBA TeMITepaTyphl MPH TIIaBJICHUH.

13. Mozenu TEIUIOBBIX ABATATEIEH.

Jlabopamopnuie pabomel u onvimel.

1. OmnpITbl IO 0OHAPYKEHUIO IEHCTBUS CUJI MOJIEKYISPHOTO MPUTSKEHUS.

2. OmnbITHI 0 BHIPAIIMBAHUIO KPUCTAIIJIOB TIOBAPEHHOM COJIM UJTU caxapa.

3. OmnbIThI 110 HAOIIOIEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U TBEPABIX TEI.

4. Onmnpenenenue AaBlieHUs BO3yXa B Oa/sIOHE IITPHILIA.

5. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCHMOCTH [JaBICHUS BO3[yXa OT €ro o0béMa Hu
HarpeBaHus WIH OXJIaKICHUS.

6. IlpoBepka TUMOTE3bl JUHEHHOW 3aBHUCHUMOCTH JJUHBI CTOJIOMKA KUAKOCTH B
TEPMOMETPHUECKOHN TPyOKe OT TeMIIepaTyphbl.

7. HaOnronenue u3MeHEHHUS BHYTPEHHEHW 3HEPIUM Tella B pe3yibTare TeIulonepenadn u
paboThl BHEIITHUX CHUIL.

8. HccnenoBaHue siBIEHUS TEIIOOOMEHA MPH CMEUIMBAHUH XOJIOIHOM U TOpsSYeil BOIbI.

9. OmpegeneHue KOJIWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM NpHU TEIMIOOOMEHE ¢
HarpeThiM METaJUIMYECKUM IHIIUHAPOM.

10. Ompenenenue yneabHOM TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca uCHapeHusl.

12. Onpenenenrie OTHOCUTENBHOMN BIAKHOCTH BO3IyXa.

13. Ompenenenue yneabHOM TEIUIOTHI MJIaBICHUS JIb/IA.

Pazgen 7. DiekTpu4ecKHe H MATHUTHDIE SIBJICHUS.

Onexrpuszanus Ten. JlBa poja 2IEKTpUYECKHX 3apsiioB. B3zanMopelicTBHE 3apsKEHHBIX
tes. 3akoH KynoHa (3aBUCHMMOCTb CHJIBI B3aUMOJEUCTBHS 3apsDKEHHBIX TN OT BEJIWYHHBI
3apsA7I0B U PaCCTOSHUS MEX]y TEIAMH).



Dnektpuyeckoe noJie. Hanpspk€HHOCTD anekTpudeckoro mnojis. [IpuHuuI cynepno3uimu
NIEKTPUYECKUX 0JIEH (HAa KAUECTBEHHOM YPOBHE).

Hocurenu snexTpuyeckux 3apsaoB. DIeMEHTapHbIA 3iekTpudeckuil 3apsan. CTpoeHue
atoma. [IpoBOTHMKY U TUAIIEKTPUKHU. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsija.

DNEeKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKa. VICTOUYHMKH
MOCTOSTHHOTO TOKa. JIeMCTBUS AJIEKTPUUECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B )KHIKOCTSIX U ra3ax.

Onextpuueckass uenb. Cuna Toka. OJnexkTpuyeckoe HampspbkeHue. ComnpoTHUBIIEHHE
IIPOBOJHUKA. YJIeIbHOE COINpPOTHBJIEHUE BellecTBa. 3akoH Oma Uil ydacTka LEMu.
[TocnenoBarenpHOE 1 NapauIEIbHOE COEIMHEHUE TPOBOJHUKOB.

Pabota 1 MOILITHOCTD 3MIEKTPUYECKOro Toka. 3akoH Jxoyns—JleHna. DnekTpuueckue Henu
Y TOTpEeOUTENHN IIEKTpUUECKOn dHeprun B ObITy. KopoTKoe 3aMbIkaHue.

[ToctostHHbIE MarHuThl. B3amMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJI€.
MarnuTHOe noJie 3eMJIM U €ro 3HaYeHHe [T KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHuTHOE 1mosie
3IEKTPUYECKOTO TOKa. [I[puMeHeHue JIeKTpOMAarHuTOB B TEXHHUKE. [[eiCTBME MarHUTHOTO TOJIS
Ha TIPOBOJHHUK C TOKOM. OJEKTPOJBHUTATENh TOCTOSHHOTO TOKa. lcrmosb3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbeitel @apaned. SIBnenwe  snekTpoMarHMTHOW — MHAyKnMH. IlpaBumo  Jlenna.
OnextporeHepatop. CrnocoObl TOMYyYEHHUS JIIEKTPUUYECKOW HHEPruu. OIJIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUH.

emoncmpayuu.

DIeKTpu3aius Tell.
JIBa posia ANEeKTPUYECKUX 3apsii0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO M ACHCTBHE 3JIEKTPOCKOIIA.
DneKTpocTaTU4eCcKas HHIYKIHUS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcToyHuKH MOCTOSTHHOTO TOKA.
JIefCTBUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B KHUIKOCTH.
. I"a30BbIi1 pa3ps.
. U3mepenue cuiibl TOka aMIEpMETPOM.
. U3mepenue 351eKTpuyecKoro Hanps>KeHrs BOJIbTMETPOM.
. Peocrar u mara3uH conpoTHBIICHUM.
. B3aumoielficTBre MOCTOSTHHBIX MAarHUTOB.
. MogenupoBaHre HEBO3MOKHOCTHU PA3EIICHUS TIOJOCOB MArHUTA.
. MogenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarauTHoO€ 1noJie ToKa. JEeKTPOMarHur.
. JleficTBMe€ MarHUTHOTO TOJISI HA IPOBOJAHUK C TOKOM.
. DIIEKTPOABUTATENTh TOCTOSIHHOTO TOKA.
. UccnepoBanue siBIIEHUS 31€KTPOMArHUTHOM UHIYKIIUH.
. Oneiter @apagest.
. 3aBUCUMOCTb HaIPABJICHUS UHIYKIIMOHHOTO TOKa OT YCIOBUM €r0 BO3HUKHOBEHHSI.
. DIIEKTpOreHepaTop NOCTOSIHHOTO TOKA.

CoNaOrLNPE
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Jlabopamopuwvie padbomot u onvimel.

OnbITHI MO HAOTIOACHUIO JICKTPU3AIMH T HHIYKIIUEH U PU COMNPUKOCHOBEHUH.
UccnenoBanue AeCTBUSA AIEKTPUUECKOTO TOJIS HA TPOBOAHUKU U JUJICKTPUKH.
COopka u mpoBepKa padOoTHI IEKTPHUECKOH IIETH MTOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIbl TOKA.

N3mepenue u perynupoBaHue HapsHKEHUS.

oA~ wbhE

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYIIETO Yepe3 PE3UCTOP, OT COPOTHUBIICHHUS
pEe3UCTOpa U HANIPSKEHUS Ha PE3UCTOPE.
7. OneITBl, JAEMOHCTPHUPYIOIIHE 3aBUCHUMOCTh  DJIEKTPUYECKOTO  COMPOTHBIICHUS
MIPOBOJIHUKA OT €r0 JUTMHBI, IO N MOTIEPEYHOTO CEYEHUS K MaTepHraa.
8. IlpoBepka mpaBmiia CIIOKEHHsSI HANpPSHKCHUH TpPU TOCIEIOBATEIHHOM COCIUHEHUHU
TIBYX PE3UCTOPOB.
9. TIpoBepka mpaBuiia JJIsl CHIIBI TOKA TPH MMapaJUIeTIbHOM COSTMHEHHH PE3UCTOPOB.
10. Omnpenenenne pabOTHI AIMEKTPUISCKOTO TOKA, HIYIIETO Yepe3 Pe3UCTop.
11. Onpenenenre MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.
12. UccnemoBanue 3aBHCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JIAMITIOYKY, OT HampsKEeHHS
Ha HEW.
13. Onpenenenne KI1J] HarpeBarems.
14. VccnemoBanre MarHUTHOTO B3aMMOACHCTBUS IMOCTOSTHHBIX MarHUTOB.
15. I3yyeHne MAarHUTHOTO TIOJS TOCTOSHHBIX MAarHWTOB TP WX OOBEIUHEHUU U
pa3JelieHuu.
16. UccnenoBanue neiCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
17. OnbITHI, AEMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIbI B3aUMOIEUCTBUS KATYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKAa M HAIlPaBJICHUS TOKA B KaTYIIIKE.
18. U3yueHue neiicTBUsI MAarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.
19. KoncrpyupoBaHue 1 U3ydeHHe padOTHI AIEKTPOIBUTATES.
20. Uzmepenne KII/] anekTpoaBuraTeIbHON YCTAaHOBKH.
21. OnbITEl MO HUCCIENOBAHUIO SIBJICHHUS AJIEKTPOMArHUTHONW WHAYKLUWHU: HMCCIEIO0BAHUE
W3MEHEHUI 3HAYEHUS U HAIMIPABJICHUS HHAYKIIMOHHOTO TOKa.
9 KJIACC

Paznen 8. Mexannueckue siBJICHHUA.

Mexannueckoe nwxeHue. MarepuanbHas Touka. Cuctema orcdyéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBI)KEHUA. PaBHOMEpHOE mpsMoJMHENHOe JBMkeHHe. HepaBHomepHoe
IpsMOJIMHENHOE JBWKEeHHE. CpenHssi M MIHOBEHHAs CKOpPOCTb Tela IPU HEPAaBHOMEPHOM
JBUKCHUMU.

Yckopenue. PaBHoyckopeHHOE IpsiMosinHeiiHoe aBukeHne. CBoOogHoe najgeHue. OnbIThl
lNanunes.

PaBHOMepHOe NBIKeHUE 1Mo okpykHocTu. [lepuon u yacrora oOpamenus. JIuneitnas u
YI10Bast CKOPOCTH. LIEHTpOCTPEMUTENIBHOE YCKOPEHHUE.

IIepsbiit 3akoH Hprotona. Bropoii 3akon Herorona. Tperuit 3akoH Herorona. IIpuninun
CYIIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuila TpeHHS: cuila TPEHHUS CKOJBXKEHHS, CHUJa TPEHUs
[IOKOs1, APYTUE BUABI TPEHUS.



Cuna TsOKECTM M 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpPEHHE CBOOOJHOTO IMaJCHUS.
IBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
IIEpPETPY3KH.

PaBHOBecue MarepuanbHO TOUKU. AOCONIIOTHO TBEPIOE Teno. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Wmnynec Tena. M3menenue ummyinabca. Mnynabc cuiibl. 3aKOH COXpaHEHHUS HMMITYJIbCA.

PeaktuBHOE NBHKEHUE.
Mexanndeckass paboTa U MOIIHOCTh. PaboTa cuil TshKeCTH, ynpyroctd, TpeHus. CBsi3b

SHEPruu

u pa6OTI)I. HOTGHHI/Ia.HI)HaSI OHEpruga TCjia, MOAHATOIO HaJ IMOBCPXHOCTHIO 3CMIJIM.

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

SHEPTruu. 3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTHUH.

Jemoncmpayuu.

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

2. CpaBHeHHE IyTeHd W TPACKTOPHMA JIBYKCHHS OJHOTO M TOTO e Teja OTHOCHTEIHHO
PAa3HBIX TEN OTCYETA.

3. V3MepeHHe CKOPOCTH M YCKOPEHUS IPSIMOJTMHEHHOTO JIBYKCHUS.

4. WccrnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBHKCHHUS.

5. HaOnronenue nBuxkeHUs Teja Mo OKPYKHOCTH.

6. HaOnroneHne MEXaHWMYECKUX SBIICHUH, IIPOUCXOIANIUX B cHcTeMe 0TcuéTa « Temexkar
pH €€ paBHOMEPHOM U YCKOPSHHOM JIBH)KCHHN OTHOCHUTEIILHO KaOWHEeTa (DU3HKH.

7. 3aBUCHMOCTH YCKOPEHHUsI TeJla OT MacChl TeIa M JICUCTBYIOIIEH Ha HETO CHIIBI.

8. HaOmroneHune paBeHCTBA CUJI IPU B3aUMOJICHCTBUU TEI.

9. V3meHeHue Beca Tena MpU YCKOPEHHOM JIBUYKEHUHU.

10. Tlepenavya ummyabca Mpu B3aUMOJACHCTBUU TElL.

11. TIpeoOpa3oBaHus SHEPTUH TIPH B3aUMOICHCTBUH TEJI.

12. CoxpaHeHne UMITyJIbCa MPU HEYPYTOM B3aUMOICHCTBHH.

13. Coxpanenue UMIyibca Mpu a0COJIIOTHO YIPYTOM B3aUMOJICHCTBUH.

14. HaGmroieHne peakTUBHOTO JBUKCHHUSI.

15. CoxpaHneHnue MeXaHU4ECKOW SHEPTUU MpU CBOOOIHOM MaICHUU.

16. CoxpaHneHnue MeXaHU4ECKOW SHEPTUU MPU JABIKEHUH Tella MO/ IeHCTBUEM IPY>KUHBI.

Jlabopamopnuie pabomel u onvimot.

1. KoHcrpynpoBaHue TpakTa JUlsl pa3roHa U JAJbHEWIIEro PaBHOMEPHOIO JBMKCHHS
IIapyKa UM TeTIEKKH.

2. OmpegneneHue cpeaHEH CKOPOCTU CKOJBKEHHA Opycka WM JBUKEHHS IIapUKa IO
HAKJIOHHOM TUIOCKOCTH.

3. OmpeneneHue YCKOpPEHHs Tela MPH PaBHOYCKOPEHHOM [IBHIKEHHH I10 HAKJIOHHOM
MJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIDKEHUU 0e3
HaYalbHOM CKOPOCTH.

5. TlpoBepka THUMOTE3bl: €CTH TMPU PABHOYCKOPEHHOM [BIDKEHHUH 0O€3 HaualbHOU
CKOPOCTH TIIyTH OTHOCSTCS KaK pSA HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXYTKHA BPEMEHHU OJINHAKOBBI.

6. HccnemoBaHue 3aBHCHMOCTH CHUJIbI TPEHHUS CKOJBKEHUS OT CHUJIBI HOPMATbHOTO
TTABJICHHUS.

7. OmnpeneneHue KodPPUIUEHTa TPEHUS CKOIBKEHUSL.

8. OmpeneneHue kECTKOCTH MPYKUHBL.



9. Ompenenennie pabOThl CHUIBI TPEHUS TP PABHOMEPHOM JIBUKCHHH TeJa IO
TOPU30HTAIBHON IIOBEPXHOCTH.

10. Onpenenenne pabOTHI CHIIBI YNPYrOCTH NpU THOABEME Tpy3a C HCIOJIB30BAaHHEM
HEIOABUYKHOTO U MOJABMKHOIO OJIOKOB.

11. V3ydeHue 3ak0Ha COXpAaHEHUS SHEPTHH.

Pa3nen 9. Mexannueckue Koj1e0aHHUS M BOJIHBI.

Konebarenpaoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJEOAHMIA: MEPUOJI, 4acToTa,
amMIMTyna. MareMatud4ecKuil M NOpPY)KMHHBIM MasTHUKM. IIpeBpamienuwe »sHeprum Ipu
K0J1e0aTeIbHOM JIBHKCHUH.

3aryxatommue kojeOaHus. BeiHyKaeHHbIe Kojebanus. Pezonanc. MexaHnyeckue BOJHBI.
CpoiicTBa MexaHU4eCKHX BOJIH. [Ipo/iosibHBIE U MOTEpeuHble BOJIHBL. JlJIMHA BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHHs. MexaHn4YeCKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BbIcOTa ToHa. OTpaskeHue 3ByKa. MIHppa3ByK U ynbTpa3ByK.

Jemoncmpayuu.

Habmonenue xonebaHuii Te1 MoJ| 1EHCTBUEM CHIIBI TSXKECTH U CUJIBI YIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HaGnronenue BeIHYKIEHHBIX KOJIEOaHUHN U Pe30HaHCA.

Pacnipoctpanenuie mpoJ0abHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

Habmtonenue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKHI pe30HaHC.

ok wnE

Jlabopamopnwie pabomel u onvimel.
1. Ompenenenue 4acToThl U EpUOAA KOJIEOAHUN MAaTEMAaTUYECKOTO MasiTHUKA.
2. OmnpezneneHue 4acTOTHI U NEPHOa KOJIeOaHHM MPYKUHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCMMOCTH IepHoJa KojeOaHUI MOABEIIEHHOTO0 K HUTH Ipy3a OT
JUIMHBI HUTH.
4. HWccnegoBaHue 3aBHUCHUMOCTH IepHoJa KojeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl
rpysa.
5. IlpoBepka HE3aBUCHMMOCTU MepHOJa KOJeOaHUW Tpy3a, MOJBEIIEHHOTO K HUTH, OT
Macchl rpysa.
6. OmnbITel, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh IEpHOJa KOoJeOaHUN MPYKUHHOTO
MasTHUKA OT MacChl rpy3a U KECTKOCTHU MPY>KUHBI.
7. VI3amepeHue yckopeHUsi CBOOOHOTO NaICHUS.
Pa3nen 10. DnekTpoMarHuTHOE 1M0J1e ¥ 3JIEKTPOMArHUTHbIE BOJIHBI.
DNeKTpOMarHUTHOE ToJie. DJEKTPOMarHuTHbIe BOJHBL CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkana snexkTpoMarHUTHBIX BOJH. Mcnonbp3oBaHue 3IeKTPOMAarHUTHBIX BOJH Ui COTOBOM
CBSI3H.
DnexkTpoMarHuTHas mpupojaa ceera. CKopocTh cBeTa. BoHOBbIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa MEKTPOMATHUTHBIX BOJIH.
2. BomHOBBIEC CBOICTBaA CBETA.
Jlabopamopusie pabomot u onvimol.
1. W3ydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIILI0 MOOMIBHOTO TenedoHa.
Pa3nen 11. CBetoBble siBICHHS.
JlyueBas monenb cBera. Mcrounuku cBeta. [IpsmoiimHelHOE paclpOCTpPAHEHHE CBETA.
3atmenus Connua u JIynsl. Otpaxkenue cBera. [1nockoe 3epkasno. 3akOH OTpaKE€HHUs CBETA.



[MpenomiieHne cBeTa. 3aKoH MpejoMiicHHs cBeTa. [10IHOe BHYTPEHHEE OTPAKCHUE CBETA.
Wcnoap3oBanue nojiHoro BHYTPCHHETO OTPAKCHUA B OIITUYCCKHUX CBETOBOAAX.

JIunza. Xox nyueit B nmH3e. Ontuyeckas cucrema (oToamnmapara, MHKpPOCKONA U
TeslecKomna. 1 1a3 kak onTuyeckas cucteMa. ban3opykocTs U 1aJIbHO30PKOCTb.
Paznoxenne 6enoro ceera B ciektp. Onbitel Hetorona. CiioskeHue CIIeKTpaIbHBIX I[BETOB.

Jucnepcus cera.
Jemoncmpayuu.

CoNoar Wb E

[IpssMOnMHENHOE PAaCIIPOCTPAHEHHE CBETA.

OTtpaxxeHue cBera.

[Tonyyenue n3o0pakeHil B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue ceera.

OnTHyeckuii CBETOBO/I.

Xox mydeil B coOuparoiieil JuH3e.

XoJ JIydel B paccenBarolel JIMH3E.

[Tonyuenue n3006paxeHH ¢ TOMOIIBIO JIUH3.

[punnun neiictBus ¢poroannapara, MUKPOCKOIIA U TEJIECKOIIA.

10. Mogens riasa.
11. Paznoxxenue 6em0ro cBETa B CIIEKT.

12. Tlonmydenue GeIOTO CBETA P CIIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie pabomel u onvimel.
1.
2.
3.

No ok

HccnenoBanue 3aBUCUMOCTH yIila OTPa)XEHUSI CBETOBOTO JIydya OT yrija MaJaeHusl.
N3ydeHnne xapakTepuCTUK H300pakeHUs ITpeIMeTa B TUNIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH yrila MPEJIOMIICHHS CBETOBOIO JIyda OT yIiia MaJeHusl Ha
IPaHULIE «BO3TyX—CTEKIION.

[Tony4yenune n300pakeHUI C TOMOIIIBI0 COOMPAFOIICH JTUH3HI.

Omnpenenenre POKYCHOTO paCCTOSTHUS U ONITHYECKOM CHUITBI COOMpPAIOIIEH JTMH3BI.
OnbITHI MO Pa3IoKeHUIO 0EI0ro CBETa B CHEKTP.

OnpITl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOIIOJECHUM 4Yepe3 IBETOBBIC
(UITBTPBHI.

Pa3nen 12. KBaHTOBLIC SIBJICHUS.

Omnbiter Pe3epdopna u ruranerapuas mozaenb aroma. Mojaenb aroma bopa. Mcnyckanue u
norjolueHre ceera aromoM. KBantel. JInHeiyaTbie CIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyxnonnas monens aromHoro siapa. M3otomsl. PaanoaktuBHble mpeBpamienus. I[lepuon
MOJIypacnaia aTOMHBIX sIJIep.

SnepHble peakiiMu. 3aKOHbI COXPAHEHHS 3apsiJOBOTO U MACCOBOI'O YHCENl. DHEPIUs CBSI3U
aToMHBIX sep. CBs3p macchl M 3Hepruu. Peakuuu cuHtesa u AeneHus sanep. VcrouHuku
sHepruu CoJiHIIa U 3BE3I.

SAnepHas sHepretuka. JleicTBUA paAMOAKTUBHBIX U3JIyY€HHUI Ha )KUBbIE OPTaHU3MBbI.

Hemoncmpayuu.

ok wnPE

CrieKTpsl U3JIydeHHs U MOTJIOIIECHHUSI.

CrieKTpsl pa3au4HbIX a30B.

Crektp Bomopoza.

Habnronenue TpexoB B kamepe Buibcona.

PaboTa cuérunka HOHU3UPYIOUINX U3Ty4EeHUI.

Perucrpanus usirydeHus NpUPOAHBIX MUHEPAIIOB U IIPOTYKTOB.



Jlabopamopuwvie padbomot u onvimel.

1. HaOmroeHue CIUIONIHBIX U JIMHEWYAThIX CIEKTPOB M3TY9ICHUS.

2. HccrnepnoBanue TPEKOB: M3MEPEHUE SHEPIHMM YaCTHIBI 10 TOPMO3HOMY MyTH (IO

¢dororpadusim).

3. U3mepenune pagnoakTHBHOTO (OHA.

IHoBTOpHTEILHO-00001IA0IIIUI MOIYIb.

[loBTOpUTENBbHO-0000IAOIIMKA ~ MOIY/Ib  IpEAHAa3HAuY€H s  CHUCTEMaTH3aluud U
00001IeHUSsT TPEIMETHOTO COJICPKAHMS M OTIBITA IEITEILHOCTH, IPHOOPETEHHOTO MPH H3YYCHUHN
BCCTO KYypcCa (1)I/ISI/IKI/I, a TaKKC 1A MOATOTOBKHM K OCHOBHOMY I'OCYJapCTBCHHOMY 3K3aMCHY I10
¢bu3uke s 00yJaroUINXCsl, BRIOPABIINX STOT YI€OHBIN MpeMET.

[Ipy w3ydeHMM JAHHOTO MOJIYJS pPEAIN3YIOTCS M CHCTEMATH3UPYIOTCS  BUIBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpPBIX OOECHeuMBaeTcs JOCTHXKEHHE TMPEAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX PE3yJbTaTOB 00ydeHHUs, (HOPMUPYETCS €CTECTBEHHOHAY4Has
IpaMOTHOCTh: OCBOCHHWEC HAYYHBIX MCETOJOB HCCICOAOBAHUA SIBIICHUH npupoabl W TCXHHUKH,
OBJIAICHUC YMCHUAMU OOBSICHSTD (1)I/I3I/I‘-ICCKI/IC SABJICHUA, TNPUMCHAA IOJYYCHHBIC 3HaHW:,
peuaTth 3aga4r, B TOM YUCJIC KAYCCTBECHHBIC U OKCIICPUMCHTAJIBHBIC.

[IpyHIHMNMAIBHO IEATEIBPHOCTHBIN XapaKTep AAHHOTO pasjiena pealn3yercs 3a CYET TOTo,
qTo o6yqa}01u1/1ecs[ BBIIIOJIHAIOT 3aaHusA, B KOTOPBIX UM IIPEAIaracTcA:

Ha OCHOBC IOJYUYCHHBIX 3HAaHUH pacrmo3HaBaTb U HAYYHO OOBICHITH (1)I/ISI/I‘IeCKI/I€ SIBJICHU S
B OKpY)Karolllel MpUpoJie ¥ NOBCETHEBHON KU3HH;

HCII0JIb30BaTh HAYYHBIC MCTOAbI MCCICOO0OBAaHUA (bI/I?:I/I'-IeCKI/IX ﬂBHCHHfI, B TOM 4YHCJIEC JIA
IIPOBEPKH MIIOTE3 U NOJIY4YEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayyHbIE OCHOBBI HambOoJIee BAXKHBIX JOCTUKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HamnpuMmep, MPaKTHUECKOTO MCIMOJIb30BAaHUs PA3IUYHBIX HMCTOYHMKOB JHEPIUM HA OCHOBE
3aKOHAa MPEBPAICHUs U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPIHH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yyenue Qu3MKM Ha YpPOBHE OCHOBHOTO o0O0OLIero 0Opa3oBaHMs HANpPaBIEHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMETHBIX U MTPEAMCTHBIX O6pa3OBaTeJH)HI)IX PE3YyIbTAaTOB.

B pesynpraTte wu3ydeHuss (PU3MKM HA YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUs Y

oOyyaromerocst OyayT c(OpMHUPOBAHBI CIEIYIOUINE THNYHOCTHBIC Pe3yIbTAThl B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSA:

- TPOSIBJICHHE MHTEpPECa K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOM (PU3UUECKON
HayKH;

- IIEHHOCTHOE OTHOIIIEHUE K TOCTIKCHHUSM POCCUMCKUX YUEHBIX-(U3UKOB;

2) rpa:kIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYUMBIX U ATHYECKUX
po6JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN (U3HKY;

- OCO3HAHHUE BAXHOCTU MOPAIBHO-3TUYECKUX TPUHIUIIOB B ACSITEIIBHOCTH YUEHOTO;

3) 3cTeTM4YEeCKOr0 BOCIIUTAHMS:

- BOCHPUSTHE 3CTETUYECKUX KauyecTB (PU3MUECKOW HAyKW: €€ TapMOHHYHOTO IMOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;

4) IEeHHOCTH HAYYHOI'0 MMO3HAHUSA:

- OCO3HAHHWE IEHHOCTH (PU3MYECKONW HAyKH KaK MOIIHOTO WHCTPYMEHTA TO3HAHUS MU,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BaXKHEUIIIEH COCTABISIONIEH KyIbTYpHI;

- pa3BUTHE HAYYHOM JII0003HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON eI TENbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbS M IMOIMOHAJIBLHOI0 0J1ATr0NOJyYHs:

- OCO3HaHHE€ ILIEHHOCTH Oe30rmacHoro oOpas3a *H3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, B@KHOCTH TMpaBWi O€30MacHOr0 IMOBEACHUS Ha TpaHCIOpTe, Ha JOpOrax, C
ANEKTPUYECKUM U TEIIJIOBBIM 000PYIOBAaHUEM B IOMAIIIHUX YCIIOBHUSX;

- c(hOpMHUPOBAHHOCTH HaBbIKa peduieKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO
K€ IIpaBa y Jpyroro 4ejoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

- aKTUBHOE y4acTHe€ B PELICHUM IMPAKTHUYECKUX 3a/7ay (B paMKax ceMbH, 00pa3oBaTeIbHOU
OpraHu3aliy, Tropoja, Kpas) TEXHOJOTMYECKOM U  COLMAJbHOM HANpaBICHHOCTH,
TpeOyIOIMMX B TOM YHUCle U GU3NUECKUX 3HAHMUIA,

- HHTEPEC K MPAKTUYECKOMY M3YyUeHUIO0 podeccuii, CBA3aHHBIX ¢ (U3UKOM;

7) 3K0J10rM4eCKOro BOCIIMTAHUA:

- OpUEHTAaIMsl Ha MNpUMEHeHHe (U3NYECKUX 3HAHUW JUIs pelleHus 3aaad B o0nactu
OKpYXarollel cpe/ibl, UIAHUPOBAHUS MOCTYIKOB M OLIEHKA MX BO3MOJKHBIX MOCIEACTBUI
JUISL OKpYKaroLIel cpebl;

- 0CO3HAHUE II100ALHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX pelieHus;

8) ajanTanyu K U3MEHSIOIMMCS YCJIOBHAM COLUAIBLHON U MPUPOIHOM CPebl:

- TOTPeOHOCTh BO B3aUMOJCHCTBUM TIPU BBIIOJHEHUH HCCIEIOBAHUM U MPOEKTOB
(bu3nuecKoil HaMPaBIEHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSM JPYTUX;

- TIOBBILLIEHUE YPOBHS CBOE€HM KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO AEATENbHOCTh;

- TMOTpeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hcle (GOpMyIUpoBaTh HICH,
MOHATHS, TUTIOTE3bI O (PU3MUECKUX 0OBEKTAX U SIBICHUSX;

- 0co3HaHUE e(UIIMTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEH B 001acT (pU3MKH;



® - [UIJAHMPOBAHHUE CBOETO Pa3BUTHS B MPUOOPETEHNH HOBBIX (DU3MUYESCKUX 3HAHMIA;

¢ - CTPCMJICHUC AHAJIIM3UPOBATH WU BBISABJIATH B3aMMOCBA3U ITPUPOJIEI, 06L[I€CTBa N SKOHOMUKH,
B TOM 4HCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘-IGCKI/IX 3HaHI/II>'I;

® - OIICHKAa CBOMX JACUCTBUU C Y4ETOM BIMSHUSA HA OKDPYKAIOIIYIO CPEAY, BO3MOKHBIX
rJ100aTBHBIX TOCIIEICTBHN.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesymbraTe ocBOeHHMs TporpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuatomerocs OyayT CcGOpMHpPOBaHBI MeTamnpeaMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME TO3HABaTeNIbHbIE YHUBEPCAJbHbIE YueOHBbIE JIEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYISTUBHbBIE YHUBEPCAIbHbIE yUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC y‘-leﬁHl)Ie JecTBUSA

Ba3oBble Jjornuyeckue aAeiicTBUA:

BBISIBIISITH M XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKU 0OBEKTOB (SBJICHMIA);
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIacCHU(PUKAIIMK, OCHOBAHUS 711 0000IEeHUS
Y CPaBHCHWS,;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B pacCMaTpUBAeMbIX (hakTax, TaHHBIX U
HaOTIOZCHUSAX, OTHOCSAIIUXCS K (PU3NUECKUM SIBJICHHSIM;

BBISIBJISITh TTPHUYUHHO-CIICICTBEHHBIC CBSI3U TPU U3yYCHHH (PU3MUYECKUX SIBJICHUU W
MPOIECCOB, JENaTh BBIBOJABl C HCIOJB30BAHUEM JCAYKTHBHBIX M HWHIYKTHBHBIX
YMO3aKITIOYEeHUH, BBIJIBUTATh THITIOTE3bI O B3aUMOCBSI3IX (PH3UYECKUX BEITHUYMH;
CaMOCTOSITEIPHO  BBIOMpAaTh CHOCOO pemIeHHs Yy4eOHOW (u3MUecKoW 3aaadu
(cpaBHEHHE HECKOJBKHX BApUAHTOB PEIICHUs, BbIOOpP Hambosiee MOAXOJSIIETO C
y4ETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarebcKHe N1eiCTBUA

HCITIOJIb30BATh BOIIPOCHI KaK I/ICCJ'IG,I[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHMA,

IpOBOAWUTE IIO0O CAMOCTOATCIBHO  COCTAaBJICHHOMY IIJIAaHY  OIIBIT, HECJIOKHBIN
(1)PI3H‘I€CKHﬁ OKCIICPUMCHT, HeOO0JIBIIIOE HCCICOOBAaHUEC (1)I/I3I/ILI€CKOFO SIBJICHUS,
OLOCHUBATL HAa INPHUMCHUMOCTb U JOCTOBCPHOCTD I/IH(bOpMaI_II/IIO, MOJIYYCHHYIO B XOJC
HUCCIICOOBAHHUA UJIN SKCIICPUMCHTA,

CaMOCTOATCIBHO (bOpMy.]'IHpOBaTL O606H.I€HI/IH U BBIBOJbBI IO  PE3YyJIbTaTaM
HpOBeI[éHHOFO Ha6JHOI[CHI/I$I, OIIbITa, UCCJICAOBAHMA,

IIPOrHO3HUPOBATH BO3MOXKHOC z[anLHeﬁmee pa3BUTHUC (1)H3H‘{CCKI/IX IpouecCoB, a TAKIKC
BbIABUI'ATb IIPCAIIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Padora ¢ undpopmanueii:

IPUMEHATh Pa3IMYHbIE METOJbl, MHCTPYMEHTBl M 3alpochl MpH IMOHMCKe U OTOOpe
nHGOpMAIMY WK TaHHBIX C YIETOM IpeUI0KeHHON yueOHOM (hu3nyeckoi 3a1auu;
aHaJM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPIPETHPOBATH MH(POPMALUIO PA3THUHBIX
BUJIOB U ()OPM IPEJCTABICHHUS;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMANbHYIO (OpMy MpeAcTaBieHus HHpopManuu u
WUTIOCTPUPOBATh pelIaeMble 3a7ayll HECJIOXHBIMH CXE€MaMM, JAWarpaMMaMH, HWHON
rpaduKoil u UX KOMOMHAIUSAMHU.



KOMMyHHKaTHBHbIe YHUBEpPCaJIbHLbIC yqeﬁnble JeHCTBHUA:

B X0J€ 0OCyxaeHus y4eOHOro Marepuasa, pe3yJabTaToB JIAOOPATOPHBIX paboOT H
MIPOEKTOB 3aJ[aBaTh BOIIPOCHI TI0 CYLIECTBY 0OCYKJa€MOM TEMBbl M BBICKA3bIBAaTh UJICH,
HAalleJICHHbIE Ha PEIICHUE 3a/1a41 U MOAJepKaHue 01aroKenaTeIbHOCTH O0IeHHS;
COMOCTABJIATh CBOU CYXKICHHUS C CYXKJIEGHUSMU JPYTMX YYacTHMKOB JHajora,
oOHapyXHUBaTh Pa3IMYNe U CXOJCTBO MO3HIINN;

BBIpaKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MTUCHMEHHBIX TEKCTaX;

NyOJIMYHO  TPEACTABIATH  PE3YAbTAThl  BBIOJHEHHOTO  (PM3UYECKOTO  OIBITa
(3KCcrIepuMeHTa, UCCIEeI0BaHus, IPOEKTA);

MOHMMATh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHAWBUAYaJbHOW pabOTHI
MIPH pELIeHNH KOHKPETHOU (hr3nueckoil mpoOaemsl;

NPUHUMATh LEIH COBMECTHOW JIEATEIbHOCTH, OPraHWU30BBIBATH JEHCTBHS MO €€
JOCTHUKEHHIO: PacpeeNiATh poJid, 00CYyKIaTh MPOLECCHl U PE3YNIbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIIOJIEH

BBINIOJIHATh CBOKO 4YacTh pabOThl, JOCTUTas KadyeCTBEHHOI'O pe3yjbTaTa IO CBOEMY
HATPaBJICHUIO U KOOPIUHHUPYS CBOU ACUCTBUS C IPYTHMH WICHAMH KOMAHIBI;
OIICHMBAaTh KayecTBO CBOEro BKJIaga B OOMMHA TNPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO CPOPMYITHMPOBAHHBIM YYaCTHUKAMU B3aUMOJEHCTBHUSL.

PeryasiTuBHble YyHUBeEpcaibHbIe YUeOHBIE 1eHCTBHUS

Camoopranuszanms:

BBISIBJISITH MTPOOJIEMBI B )KU3HEHHBIX M YUCOHBIX CUTYAIUSIX, TPEOYIOUINX IS PEIICHUS
(bU3UYECKUX 3HAHU;

OPUEHTUPOBATHCS B PA3IMUYHBIX TOAXOJAX TMPHUHITHS pENICHUH (MHIUBUAyaTbHOE,
MIPUHSATHUE PEIICHISI B TPYIIE, IPHHATHE PEIICHUH TPYIIOi);

CaMOCTOSITEIIEHO COCTABJIATh QITOPUTM peIleHUs] (PU3MUYECKOW 3aJayd WM IUTaHa
WCCIICZIOBaHUSI C YYETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATH TpeJIaracMble BApUAHThI PEIICHHI;

JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLUMOHAJIbHBIN HHTE/VIEKT:

JlaBaTh aJI€KBATHYIO OLICHKY CUTYalLlUH U MpeylaraTh IjaH €€ U3MEHEeHMS;

OOBSICHATh MPUYUHBI JOCTHXKEHUS (HEIOCTU)KEHUS) Ppe3yJabTaToOB JEATeNbHOCTH,
J1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM UYHUCIE B XOJ BBINOJHEHUS (HPU3UUECKOTO
UCCIIEIOBAaHUSI WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, HM3MEHUBIIMXCS
CUTYallUii, YCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYJHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO JPYroro 4ejoBeKa B XOJ€ CHOpa WM JUCKYCCHUHM Ha HAY4HYIO
TEMY, IOHUMATb MOTHBBI, HAMEPEHUS U JOTHKY JIPYTroro;

IpU3HABAaTh CBOE MpaBO Ha OIMMOKY MNpPU pEUIeHHH (QHU3UYECKUX 3ajay MU B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBO JPYroro.

HNPEIMETHBIE PE3YJIBTATbBI



K xonmy obyuenust B 7 KJjacce mpeJMETHBIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI

oTpakaTh c(HOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUN:

® UCMOJb30BATh TMOHATHS: (HU3UYECKUE U XUMHUYECKHE SBJICHUS, HAOIOJCHNUE,
SKCIEPUMEHT, MOJelNb, TUNIOTEe3a, CAUHHUIBI (PU3MUECKUX BEJIWYHH, aTOM, MOJEKYIa,
arperaTtHble COCTOSIHUSI BellecTBa (TBEpAOE, >KMJKOE, ra3000pa3HOE), MEXaHHUYECKOE
IBUKEHHE  (paBHOMEPHOE, HEpPaBHOMEPHOE,  NPSIMOJIMHEWHOE),  TpaeKTopus,
paBHOJIEHCTBYIOIAsl cwia, Aedopmanus (ymnpyras, IUIaCTUYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IBI;

e paznmuuath siBieHUus (Auddy3us, TEIIOBOE IBUKCHUE YACTHUI] BEIIECTBA, PABHOMEPHOE
JBIDKEHUE, HEPAaBHOMEPHOE IBI)KCHUE, WHEPILHs, B3aUMOJICHCTBHE TeJ, PaBHOBECHE
TBEPABIX TEJ C 3aKpEIUIEHHOW OChbIO BpalleHus, Iepeaaya JaBieHUs] TBEPABIMU
TeJIaMHU, KUAKOCTSIMHU U razaMu, aTMoc(epHOe JaBleHUE, IIaBaHUe T, IPEBpallleHus
MEXaHMYECKOW SHEPTHH) TI0 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE (PU3NYECKOE SBIICHUE;

® pacmo3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3NYECKUX SBICHUHA B OKPYXKAIOIIEM MHpE, B
TOM 4YHcie (QU3MYECKHe SBICHHWS B MPHUPOJE: MPHUMEPHI JBIKEHHS C Pa3IAIHBIMH
CKOPOCTSIMH B JKMBOM M HEXUBOU NPUPOJE, ACHCTBHE CWIBI TPEHHUS B INPUPOJE U
TEXHUKE, BJIMSHUE aTMOC(EpPHOTO MaBIICHWsI Ha JKMBOW OpraHW3M, IJIaBaHHE DHIO,
pBIUard B TeJie 4YeJlOBEKa, MPU 3TOM MEPEeBOIUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJICIISITH CYIIIECTBEHHbIE CBOMCTBA (MIPU3HAKN) PU3NYECKUX SBIICHUM;

® ONHCHIBATH M3yYCHHBIC CBOMCTBA TeNl U (PU3MUECKHUE SBICHUS, UCTIONB3Ys (PU3HUECKHUE
BEITMYMHBI (Macca, 00bEM, MIOTHOCTH BEIIECTBA, BPEMsl, MyThb, CKOPOCTh, CPEIHSSA
CKOPOCTb, CHJIa YIPYrOCTH, cUja TSDKECTH, BeC Tella, Cuja TpPEHUs, JaBlIEHUE
(TBEpHOrO TeEna, JKMAKOCTH, Ta3a), BHITAIKUBAIONIAS CHJIa, MEXaHUYecKas paborta,
MOIIIHOCTh, IJICYO CHJIBL, MOMEHT CHJIBbI, KOA(PQHUIMEHT TIOJE3HOTo JIEeHCTBUS
MEXaHHU3MOB, KMHETHUYECKas U MOTEHIMaJIbHAsl SHEPTUs), IPU OMHCAHUM TMPABUIBHO
TPAKTOBAaTh (PU3NYECKUII CMBICI HCIOIb3yEMbIX BEIMYUH, UX 0003HAYEHUS U €IUHUIIBI
(bu3MyYecKuX BEIUYUH, HAXOAUTh (OPMYJbI, CBA3BIBAIOIINE MaHHYIO (PU3UUYECKYIO
BEJIMYMHY C JPYTMMH BEJIIMYMHAMH, CTPOUTH TpapUKud H3YUYEHHBIX 3aBHCUMOCTEH
(bu3HYECKUX BEINYMH;

® XapaKTepU30BaTh CBOMCTBA Tel, (U3UYECKHE SBICHHS U MPOLECCHl, HCIOJIb3YA
MpaBUJIa CIIOKEHUs CHJI (BIIOJIb OJHOM mpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumesa, MpaBUIO paBHOBECHS pblyara (0J0Ka), «30JI0TO€ MPABUIIO» MEXaHHUKH,
3aKOH COXPAaHEHHUS MEXaHWYECKOW »HHEpruu, MpH OSTOM JaBaTh CJIOBECHYIO
(hOopMyIHUPOBKY 3aKOHA U 3aMKCHIBATh €T0 MATEMAaTHYECKOE BBIPAKEHUE;

e O00bBsICHATH (U3MYECKUE SIBIICHUS, MPOILIECCHl U CBOICTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTYalluil MPaKTHKOOPHUEHTUPOBAHHOTO XapakTepa: BBISBIATH MPUYUHHO-
CJI€ZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JIOTHYECKUX IIAroB ¢ Onopoil Ha 1—
2 UW3y4YyeHHBIX CBOICTBa (U3MYECKUX SABICHUH, (HU3MUECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

e pemarbh pacu€THble 3adauu B 1—2 feHCTBHA, HCHOJB3YS 3aKOHBI M (QOPMYIIBI,
CBsI3pIBalOIME (PU3UYECKUE BEJIWYMHBI: HAa OCHOBE aHajHM3a YCJIOBHUS 3a7a4yd
3alUCBIBATh KPAaTKOE YCIOBUE, MOJCTABIATH (DPU3NYECKHE BEIMYUHBI B (OPMYINIBI U
MPOBOJIUTH PAcuéThl, HaXOAUTh CIPABOYHBIC JAaHHBIE, HEOOXOAUMBIEC ISl PELICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTD OJTYYeHHON (PU3NUECKOI BETUUNHBL;



pacrio3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXXHO pELIMTh TNPH MOMOIIU (PU3HUYECKHX
METO/IOB, B OIMCAaHUM MCCIEIOBAHUS BBIIEIATh IPOBEPSIEMOE IPEATION0KEHHUE
(rumoTesy), pasnuuyaTh W HHTEPIPETUPOBATH IOJIYyUYEHHBIH pEe3ysbTaT, HAaXOIUTh
OLIMOKH B XOJI€ OTIBITA, /IENATh BBIBOIKI 110 €T0 PE3yJbTaTaM;

MIPOBOJIUTH OMBITHI 10 HAOIIOJCHNUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Tel: (OPMYIIMPOBATH TPOBEPSEMBIE MPEANOJIOKEHUs, COOUpaTh YCTaHOBKY U3
MPEUI0KEHHOTO 000PYAOBaHUS, 3aIUCHIBATH X0/ OTIBITa U (JOPMYIUPOBATH BHIBOJIBI,
BBIIIOJIHATH IPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MacChl Tena, 00bEMa, CUIIbI U
TEMIIEpaTyphl C WCHOJH30BAHWEM AHAJOTOBBIX M IHU(POBBIX MPHOOPOB, 3aIHCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MIPOBOJIUTH UCCJEIOBAaHUE 3aBUCUMOCTU OJHOW (PM3MYECKOM BEIMYHMHBI OT JAPYroW C
HCII0JIb30BAHMEM TNPSAMBIX U3MEPEHUHN (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBUKYIIETOCS
TeNa OT BPEMEHM JIBWKEHHS Tella, CHJIbI TPEHUSI CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH TEN H HE3aBUCUMOCTH CWJIBI TPEHHUS OT IUIOIIAax
CONPUKOCHOBEHHUSI TeJ, CHJIbl YIIPYrOCTH OT YIIMHEHMS MPYKUHBI, BbITAJIKUBAIOLIEH
CWIbl OT OOBEMA MOTPYKEHHOM YacTM Tela M OT IUIOTHOCTH JKHUIKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH Tela, OT TJIyOMHBI, Ha KOTOPYIO MOTPYKEHO TeJo,
YCIIOBUU TUJIaBaHUSl TeJ, YCIOBHM paBHOBecHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM Y4eOHOTO HCCJIeOBaHUs, COOMpaTh YCTAaHOBKY U  BBIIOJHATH
M3MepeHus, cleAysl NMPeUIOKEHHOMY IIaHy, (PMKCHpPOBATh Pe3yibTaThl MOJYy4YEHHOM
3aBUCHUMOCTH (U3MYECKUX BEJIMYMH B BUJE MPEUIOKEHHBIX TaOMUI U TpaduKoB,
JIeNIaTh BBIBOJBI IO PE3YJIbTATAM HCCIIEIOBAHMS;

MPOBOJUTh KOCBEHHBbIE H3MEPEHUS (PU3NYECKUX BEJIWYUH (IUIOTHOCTH BeIleCTBa
XKUJIKOCTH W TBEPAOrOo Teja, Cuila TPEHHS CKOJIBKEHHMs, JaBJICHHE BO3/1yXa,
BBITAJIKUBAIOLIAsl CHJIa, JEWCTBYIOIIAasd Ha MOIPYKEHHOE B IKUIKOCTh TEJIO,
KO3(DPHUITMEHT MOJE3HOTO ACHCTBUS MPOCTHIX MEXAaHWU3MOB), CIEAYS MPEII0KEHHON
WHCTPYKUMU: MIPU BBIMOJIHEHUH U3MEPEHUN cOOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYMCIISITh 3HAYEHUE UCKOMOM BEJTMYMHBIL;

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH TMpu paboTe ¢ J1abopaTopHBIM
000pyI0BaHHEM;

yKa3blBaTh MPHUHIMIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOLIAIOIINECS COCYbl, OapoOMeTp, pblyar, MOJBUKHBIA U
HEMOABWKHBIN 00K, HAKJIOHHAS MJI0CKOCTh;

XapaKkTepu30BaTh NPUHLUIBI JIEHCTBUS U3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX omMcaHusA (B TOM YHMCIE: MOAUIUIHHUKH, YCTPOMCTBO
BOJIOIIPOBOJA, TMJPABIMYECKUNA Mpecc, MAHOMETP, BBICOTOMEP, MOPIIHEBOM HAcoC,
apeoMeTp), MCIOJIb3Ysl 3HAHUS O CBOMCTBaX (PU3MYECKHX SBICHUH M HEOOXOIMMbIE
¢u3nyeckre 3aKOHbI 1 3aKOHOMEPHOCTH;

NPUBOAUTH TpPUMEPHl (HAXOAUTh MH(OPMAIMIO O TMpHUMEpax) MPAKTUYECKOTO
UCIOJb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM KHU3HM Il OOecredeHus
0€30IacCHOCTH MpH OOpalleHuu ¢ OpudOpaMU U TEXHUYECKUMHU YCTPOHCTBaMH,
COXpaHEHMs 3JI0pOBbsI M COONIONEHHS HOPM HKOJIOTHYECKOTO IOBEACHUS B
OKpYyKarollen cpene;

OCYIIECTBIATH OTOOP HMCTOYHUKOB HH(popMmanuu B MHTepHETE B COOTBETCTBHU C
3aJJaHHBIM TOMCKOBBIM 3aIIpOCOM, HA OCHOBE MMEIOLINXCS 3HAHUHI U ITyTEM CpaBHEHUS



Pa3IMYHBIX CTOUYHUKOB BBIJIENATH HHPOPMALIHIO, KOTOPAst SBJISIETCS MPOTHBOPEUMBON
WA MOXKET OBITh HEJJOCTOBEPHOM;

WCIOJIb30BATh NPU BBIIOJHEHUN YYEOHBIX 3a/laHUI HAyYHO-TMOMYJSIPHYIO JINTEPATYPy
(U3NYECKOTO COAEpIKaHUs, CIPAaBOYHBIE MaTepHalibl, pecypchl cetu HMHTepHer,
BIIQJIETh NMPUEMAMU KOHCIIEKTUPOBAHHUSA TEKCTa, MpeoOpa3oBaHus HHGOpMAIK W3
OJIHOYM 3HAKOBOM CHCTEMBI B IPYI'yIO;

CO3/1aBaTh COOCTBEHHBIE KpPAaTKHE NMHUCHMEHHBIE M YCTHBIE COOOIIEHUSI Ha OCHOBE 2—3
MCTOYHUKOB MH(POPMALUHN (PU3HUECKOTO COJCPIKAHUSA, B TOM YHCIIE MYOJIUYHO JIeNIaTh
KpaTKe COOOIIeHUsI O pe3ysibTaTaxX MPOEKTOB MM YUEOHBIX MCCIIEOBAHUM, TIPU STOM
rPaMOTHO HCIOJIb30BaTh HW3YYEHHBbI TMOHATUHHBIM ammapar Kypca (QU3UKH,
COIMPOBOKATh BHICTYIUICHHUE MTPE3EHTAIINEH;

IIPY BBIIIOJIHEHUH YYEOHBIX NMPOEKTOB M HCCIEAOBAHUN paclpeAesTh 00I3aHHOCTH B
IpyIIe B COOTBETCTBUU C MIOCTaBJICHHBIMH 33Ja4aMU, CJICAUTh 3a BHIIIOJHEHHUEM IUIaHA
NEeMCTBUM, aJeKBAaTHO OLEHMBATh COOCTBEHHBIM BKJIaJ B JESITEIBbHOCTb T'PYIIIHI,
BBICTPaNBaTh KOMMYHHUKATHBHOE B3aMMOJEHCTBHE, YUUTHIBAas MHEHUE OKPYKAIOLIUX.

K koHiy oOyueHuss B 8 kJiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

HCMOJIb30BATh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE ABMKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAUIMUECKHEe W aMop(HBIE Tena,
HACBIILICHHBIN 1 HEHACBIIICHHBIN Map, BIaXXHOCTh BO3/lyXa, TEMIEpaTypa, BHYTPEHHSIS
SHEPrus, TEIIOBOUW JABUTATENb, AJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsl, dJIEKTPUUECKOE
10JI€, MPOBOJHUKH W AUDJIEKTPUKH, MOCTOSIHHBIA AJIEKTPUYECKHI TOK, MarHUTHOE
oJIe;

pasnuuath SBJACHUS (TEIUIOBOE pACHIMPEHUE U CKaTue, TeIulonepenada, TeraoBOe
paBHOBECHE, CMAauMWBaHWE, KaNWUIAPHBIC SBICHUS, UCHApEHUE, KOHACHCALMS,
IIJIaBJICHUE, KpUCTaJUIN3alus (oTBepaeBaHue), KHUIICHUE, Terionepeaaya
(TEerIonpoBOIHOCTh, KOHBEKIUS, H3JIyd€HHUE), SJIEKTPU3alus Tell, B3auMOJICHCTBUE
3aps/ioB, ACHCTBUSA AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKAHHME, B3aUMOJCHCTBUE
MAarHuTOB, JAEHCTBHE MAarHUTHOTO IOJS HA MPOBOJHHUK C TOKOM, 3JIEKTPOMATrHUTHAS
WHIYKIKS) 1O ONHMCAHHUIO HX XapaKTepHBIX CBOWCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX 1aHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIECHUE W3YYEHHBIX (PU3NYECKUX SBICHUHN B OKPY)KaIOIEM MHpE, B
TOM uucie (u3uveckue SBICHUS B MPUPOJE: MOBEPXHOCTHOE HATSIKEHHE U
KalWUIApHbIE SBJIECHUS B MPUPOJE, KPUCTAUIBI B Mpupone, uzinydeHue ColiHia,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHHE POCHI, TyMaHa, HHEs, CHera,
JNIEKTpUYECKHE SBIEHUS B aTMocdepe, OJIEKTPUUYECTBO JKUBBIX OPraHHU3MOB,
MarHuTHOe moje 3emid, Apeid MOI0COB, pOJib MAarHUTHOTO TMOJS JJS KU3HU Ha
3emIie, ONSPHOE CUSHUE, MPH ITOM IEPEBOJUTH MPAKTUYECKYIO 33/1a4y B y4eOHYIO,
BBIJIETISATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SIBICHUM;

OTIMCHIBATh U3YYCHHBIE CBOMCTBA TeN U (PU3NYECKUE SBIICHUS, UCTIONB3YS (PU3UYECKHE
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHsISI JHEpPrus, KOJUYECTBO TEIUIOTHI, yJIeIbHas
TEIUIOEMKOCTb  BEIECTBA, YZAEJIbHAs TEIUIOTA I[UIABJICHUS, YyJAEJIbHAsA TEIUIOTa
napooOpazoBaHus, ylelbHAs TEIUIOTa CrOpaHUs TOIUIMBA, KOA(M(GUIIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTEJIbHAS BJIAXXHOCTH BO3AYyXa, JJIEKTPUUYECKHUUI
3apsj, CUJla TOKA, DJJIEKTPUYECKOE HANpsDKEHUE, CONPOTHUBIIEHUE IIPOBOJIHUKA,
ylleJIbHOE COMPOTUBIICHNE BEIIECTBA, pad0Ta U MOIIHOCTh IEKTPUUYECKOTO TOKA), MIPH



ONMCAaHUM TMPABUIBHO TPAKTOBATh (DU3UUYECKUN CMBICI HUCIOIb3YyEeMbIX BEIHYUH,
0003HaueHHS ¥ eITUHHIBI (PU3NUECKUX BEIMYHMH, HAXOIUTHh (HOPMYIbI, CBA3BIBAIOIINE
JaHHYI0 (U3MYECKYI0O BEJIMYMHY C JPYTMMHU BEJIWYHMHAMH, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEINYHH;

XapaKTepU30BaTh CBOICTBA TeJ, (PU3MUECKUE SIBICHUS M IPOLECCHI, HCIHOJB3Ys
OCHOBHBIE TIOJIOKEHHUS MOJIEKYISIPHO-KMHETUYECKOM TEOpUU CTPOEHHUS BEIIECTBA,
NPUHIMI CYNEPHO3ULMHU MO0Jed (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsna, 3akoH OMa jiis ydyacTka Lemnu, 3akoH Jxoyns—JleHna, 3akoH coXpaHEHHUs
SHEPTHH, TPU STOM JaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA W 3alHCHIBATH €ro
MaTeMaTHYECKOE BbIPAXKEHHUE;

OOBSACHATh (PU3MUECKHE TPOIECCHl U CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYaIuit MIPaKTUKOOPUEHTHPOBAHHOTO Xapakrepa: BBISIBIISITh
MIPUYMHHOCIIE/ICTBEHHbIE CBSI3U, CTPOUTh OOBSICHEHHWE M3 1—2 JIOrMYecKux LIaroB C
omnopoit Ha 1-2 u3yuyeHHBIX CBOMCTBA (PU3UUECKUX SBJICHUM, PU3NUECKUX 3aKOHOB UJIU
3aKOHOMEPHOCTEH;

pemiath pacy€THble 3ajaud B 2-3 JeMCTBHS, HCHOJIb3ysd 3aKOHBI U (HOPMYIIBI,
CBs3bIBAaIOIIME (U3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaliM3a YCIIOBUSA 3aJa4yu
3aMMChIBaTh KPATKOE YCIOBUE, BBIABIATH HEOCTATOK JAHHBIX JUISl PEIICHUs 3aJadu,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IS €€ PEelIeHUs], IPOBOIUTH PACUETHI U
CpaBHMBATh MOJIY4YE€HHOE 3HAUeHHE (PU3HUECKOI BETUUMHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOKHO pPELIUTh MpPU TMOMOIIN (PUIUYECKUX
METONOB,  MCHOJb3ysd  ONUCAaHUE  MCCIEAOBAaHUA,  BBIACIATH  IIPOBEPSIEMOE
IIPEAIIOJIOKECHAE, OLICHUBATH IPAaBUIBHOCTh IOPSAKA INPOBEICHMS MCCIEAOBAHUSA,
JIeJIaTh BBIBOJIBI;

IIPOBOJIUTH OMBITHI 110 HAOIIOJEHUIO (PU3MUECKUX SIBICHUM MM (PU3MUECKUX CBOMCTB
Tesl (KalWUISIPHBIE SBJICHUS, 3aBUCHUMOCTb JaBJIEHUS BO3AyXa OT ero o0béMa,
TEMIIEPATYPBI, CKOPOCTH IIPOLIECCa OCTBIBAHUS U HAIPEBAaHUs IIPU U3IYYCHHUH OT LBETa
u3Iyqaoume  (moriomaronieif) NOBEpXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIIEPATYPbl JKUAKOCTM M IUIOINAJM €€ IOBEPXHOCTH, DJJIEKTpHU3alus Tel H
B3aUMOJICICTBUE MIEKTPUYECKUX 3apsiOB, B3aUMOJEHCTBUE IIOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3alsl MarHUTHBIX MOJIEH NOCTOSTHHBIX MarHUTOB, AEUCTBUS MarHUTHOTO IOJIS
Ha IPOBOJAHHMK C TOKOM, CBOMCTBA JJIEKTPOMArHUTAa, CBOWMCTBA IJIEKTPOABUIaTEIIs
IIOCTOSIHHOTO TOKa): (opMyaupoBaTh NpoBepseMble MPEINOJ0KEeHUs, COOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOIO 000pylOBaHMs, OIMCHIBaTH XOJA OIBITa U
(opMynupoBaTh BBIBOABI;

BBIIIOJIHAT NPSAMBIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIBLHON BIIQKHOCTH BO3.yXa,
CHJIBl TOKa, HANpSDKEHUS C HCIOJIb30BAHUEM aHAJIOTOBBIX IMPUOOPOB U JATUYUKOB
¢u3nYecKux BEIMYMH, CPAaBHUBATh pe3ylbTaThl H3MEPEHUH C Y4ETOM 3aJlaHHOMN
a0COJIIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (PM3UUECKOI BEIMUYMHBI OT JPYrou c
UCIOJIb30BAHUEM MPSIMBIX U3MEPEHMH (3aBUCHUMOCTb CONPOTHBIIEHHS MPOBOJHHUKA OT
€ro [UIMHBI, IUIOIIAJU MNOMEPEYHOI0 CEYEHUs M YIEIBHOIO CONPOTHUBIICHUS BEIECTBA
IIPOBOJTHUMKA, CHJIBI TOKA, HIYIIETO Yepe3 MPOBOJHUK, OT HANPSHKEHUS HA MPOBOJIHUKE,
HCCIIEIOBAHUE TIOCIEN0BATENIBHOIO W MApaUIEIbHOTO COEIUHEHUN IPOBOJAHMKOB):
IUTAHUPOBATh MCCIIE0BAaHUE, COOUPATh YCTAHOBKY M BBINIOJHATH M3MEpPEHHs, CIeays



MPEUI0KEHHOMY TUTaHy, (PUKCUPOBAThH PE3yJIbTAThI MOJYYCHHOH 3aBHCHMOCTU B BHJIE
TaOaMIl U TpaUKOB, IEIaTh BBIBOKI 110 PE3yabTaTaM HCCIIECIOBAHUS;

® TIPOBOJUTH KOCBEHHBIE M3MEPEHUs (DU3NYECKUX BEIMUYMH (yIeNabHas TEIUIOEMKOCTb
BEIIECTBA, COMPOTHBIICHHE MTPOBOJIHUKA, pab0Ta U MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUIAaHUPOBaTh H3MEpPEHUs, coOMUpaTh OSKCIEPUMEHTAJIbHYIO YCTAHOBKY, ClEIys
MPEUI0KEHHONW UHCTPYKIUH, U BBIYUCIISATH 3HAYCHNE BEIINIHMHBL,

e coOmomaTh TMpaBWia TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abopaTopHBIM
o0opynoBaHuEM;

® XapakTepu30BaTh MPHUHIUMBI JCHCTBHA W3YyYCHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOPOM Ha UX OMHCAHMS (B TOM YHUCIE: CUCTEMa OTOILJICHUS JOMOB,
TUTPOMETP, MapoBasi TypOWHA, aMIIEpPMETp, BOJIBTMETP, CUETYUK AJIEKTPUUYECKOU
SHEpPruM, OJJIEKTPOOCBETUTENbHbIE MPHUOOPHI, HarpeBaTeNIbHbIE AJIEKTPONPUOOPHI
(mpuMepsl), SJIEKTPUYECKHE NPEIOXPAHUTEIHN, 3JIEKTPOMArHUT, 3JEKTPOJBUTATEIh
MIOCTOSIHHOTO TOKa), MCIOJIb3YS 3HAaHUA O CBOWCTBaX (DU3MUECKUX SIBICHUH U
Heo0XoIuMble (PrU3HUECKre 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOICTBAa M HM3MEpUTEIbHBbIE MPUOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (PKHUIKOCTHBIN TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHErO CrOpaHus, 3JEKTPOCKOI, PeocTar), COCTABIATH
CXEMBbI 3JIEKTPUUYECKUX IIeTel ¢ MOCIeI0BaTeIbHBIM U MapaulebHbIM COEINHEHUEM
3JIEMEHTOB, pa3inyasl yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB AIEKTPUUYECKUX LEMeil;

® T[PUBOAUTH NpHUMEPHl (HaXoAWTh UHGOPMALMI0O O TPUMEPAX) MPAKTHYECKOTO
UCIOJIb30BaHUs (PU3MUECKUX 3HAHWM B TOBCEAHEBHOM JKHU3HH sl oOecreyeHus
0€30MacHOCTH TPH OOpalleHHH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXPAaHEHHUS 3J0pPOBbsI M COOJIIOIEHUS HOPM OKOJOTMYECKOTO TMOBEACHUS B
OKpY»Kalolllel cpene;

® OCYHIeCTBJIATh NOMCK HH(popmauuu ¢usndyeckoro conepxkanuss B MHTepHere, Ha
OCHOBE MMEIOIIUXCS 3HAHUW M MYTEM CpaBHEHUS JOTOJHUTEIBHBIX HCTOYHUKOB
BBIICNATE MHMOPMAIMIO, KOTOpas SBJSETCS MNPOTHBOPEUYMBONM MM MOXET OBITh
HEJIOCTOBEPHOM;

® 1CIIOJIb30BATh MPU BBHINOJIHEHUU y4EOHBIX 3a/laHUi HAYYHO-TIOMYJISIPHYIO JUTEpaTypy
(bu3MUecKOro CcoJiep)KaHus, CHpaBOYHbIE MaTepuaibl, pecypchl cetu HWHTepHerT,
BIIAJIETh MpUEMAMHM KOHCIIEKTHPOBAHMSI TEKCTa, IpeoOpazoBaHusi HWHGOpMaLUU U3
OJIHO 3HAKOBOM CHUCTEMBI B APYTYIO;

e co3laBaTh COOCTBEHHBbIE MHCbMEHHBIE W KpaTKUE YCTHBIE COOOIIeHus, 0000mmas
MH(OPMALIUIO U3 HECKOJIBKHX HUCTOYHUKOB (DU3UYECKOTO COICpXaHHUSA, B TOM YHCIE
NyOMMYHO  TMPEACTaBIATh  PE3yAbTaThl  MPOEKTHOM WM  HMCCIEI0BATENbCKOM
NEeSITeNIbHOCTH, TMPU STOM T'PAMOTHO HCHOJB30BaTh M3yYCHHBIN MOHATHIHBIN ammapar
Kypca (pHU3UKH, COIPOBOXKIATh BHICTYINICHHE MTPE3EHTAIUEH;

® [pU BBINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBaHUNM (U3UUYECKUX MPOLECCOB
pacripesiesiaTh 0053aHHOCTH B TPYIIE B COOTBETCTBUM C IMOCTABJICHHBIMH 3aJayamH,
CIIEZIUTh 32 BBINOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHUPOBAaTh €ro, aJeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKJaX B  JICATEIBHOCTb  IPYIIbl,  BBICTPAUBATh
KOMMYHHUKaTHUBHOE B3aUMOJIEHCTBUE, TPOSBIISISI TOTOBHOCTH pa3peuaTb KOHQIUKTHI.

K xoHiy obyuenust B 9 kJjacce mnpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI

oTpakaTh c(GOPMUPOBAHHOCTDH y O0yUaIOIUXCS YMEHU:



HUCIIOJIB30BaTh IIOHATHUA: CHCTEMA OTCqéTa, MarcepuajibHasd TOYKa, TpPaCKTOpU:,
OTHOCHTEIIbHOCTh MEXaHHUYECKOTO JBWKEHUS, Aedopmanus (ynpyras, miacTudeckas),
TPEHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTh M MEpPerpy3Ku, IEHTP
TSDKECTH, a0COJIOTHO TBEPAOE TENO, ILEHTP TSHKECTH TBEPIOIO Tela, PaBHOBECHE,
MEXaHMYeCKue KoyieOaHWs ¥  BOJIHBL, 3BYK, HH(QPa3ByK ©  yJIbTPa3BYK,
OJICKTPOMAIrHUTHBIC BOJIHBI, HIKaJIa 3JICKTPOMArHUWTHBIX BOJIH, CBET, 6JII/IBOPYKOCTI) n
AaJIbHO30PKOCTb, CIEKTPbI HCIYCKAHWUA W IIOITIOLICHMA, aﬂb(ba, Oera- W raMma-
HU3JTy4YCHUS, U30TOIIbI, AACPHAA SHCPIrCTUKA,

pasiindaTtb SABJICHUSA (paBHOMCpHOC U HCPAaBHOMCPHOC HpﬂMOJ’IHHGﬁHOG JBHXXCHUC,
PaBHOYCKOPEHHOE IIPSIMOJIMHEIHOE IBIKEHHE, CBOOOIHOE Ma/ICHHUE TEJl, PABHOMEPHOE
JABUMXKCHUEC 110 OKPYXHOCTH, BSaHMOﬂeﬁCTBHe TECII, PCAKTUBHOC JABMKCHUC,
KoJiebaTeIbHOE JBIDKEHUE (3aTyXalolle M BBIHYXKJCHHBIE KoJeOaHMs), PE30HAHC,
BOJIHOBO€ [BIDKEHHE, OTPAKEHUE 3ByKa, TMPSMOJMHEWHOE paclpoCTpaHEHUE,
OTpaXXCHHE U MPEJIOMJICHUE CBETA, TIOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, Pa3IOoKCHNE
0eroro cBera B CHEKTP M CIOXKEHHE CIIEKTPAJbHBIX IIBETOB, IHCIIEPCHUS CBETa,
€CTCCTBCHHAA PaIMOAKTHUBHOCTb, BO3HUKHOBCHUEC JIMHEWYaTOTO CIICKTpa I/I3J'Iy‘—IeHI/I$I)
10 OINMMCAaHUIO HUX XaPAKTCPHBIX CBOIICTB M Ha OCHOBE OIBITOB, A€EMOHCTPUPYIOIIHUX
JTaHHOE (PU3HUYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SBJIEHUN B OKpYyKaroleM Mupe (B
TOM 4YHUCJIC CbI/I?,I/I‘—IeCKI/Ie SABJICHUA B NPUPOJAC: IMPUIKBBI U OTJIWBBI, ABHUXXCHUC IIJIAHET
CorHeyHoM CHUCTEMBI, PCAKTUBHOC ABM)KCHHUEC KMUBBIX OPraHU3MOB, BOCIIPUATUEC 3BYKOB
KMBOTHBIMH, 3E€MJICTPSICCHHE, CEHCMUYECKHE BOJHBI, I[yHaMH, 3XO, I[BETa TeIl,
ONTHYECKWE SBICHWS B  MpUpOjAE, OWosorMYeckoe JEeHCTBHE  BHIMMOTO,
yAbTPa(UOIETOBOrO W PEHTIEHOBCKOTO M3IyYEHHUH, €CTECTBEHHBIH paIrOaKTHBHBIN
(GOH, KOCMHYECKHE Jy4d, pPaIMOAKTHBHOE W3Iy4CHHE NPUPOAHBIX MHHEPAJIOB,
JeHCTBHE PaJOAaKTHBHBIX M3TYUYCHUH HA OPraHU3M YeJOoBeKa), IPH 3TOM NEPEBOIUTH
NPaKTHYECKYIO 337a4y B y4eOHYIO, BBIACIATH CYIIECTBCHHBIE CBOWCTBA (IIPU3HAKH)
(bU3MUECKUX SBIICHUN;

OTIMCHIBATh M3YYCHHBIE CBOMCTBA TN U (pU3NYECKUE SBICHUS, UCTIONB3YS (PH3HMYECKHE
BEJIMYMHBI (CPEIHSAS M MTHOBEHHAsh CKOPOCTh Tella NPH HEPaBHOMEPHOM JABIKEHUH,
YCKOpEHHE, MEepeMeNIeHne, MyTh, YII0Bas CKOPOCThb, CHJIa TPEHHs, CHJIa YIPYTOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO IMajeHUs, BEC Tela, UMITYJIbC Tela, UMITYIIbC
CHJIBI, MEXaHH4YecKasi paboTa U MOIIHOCTh, OTCHIMAIbHASL PHEPTHs Tela, NOJHATOrO
HaJl MOBEPXHOCTHIO 3€MJIH, MOTCHIUAIbHASI SHEPT Ul CXKATON MPYKUHBI, KHHETHYECKast
SHEPrus, IOJHAs MEXaHWYeCKas OSHEprus, MEepuoJ M YacToTa KoJeOaHuH, THHA
BOJIHBI, TPOMKOCTH 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKA3aTelb MPEIOMICHHS
cpensl), TIpU OMUCAHUM TMPABUIBHO TPAKTOBATH (PM3MUECKHH CMBICI HCIIOJIB3YEMBIX
BEJIMYUH, OOO3HAYEHMS M EIUWHUIBl (PU3MYECKHX BEJIUYMH, HaXOJUTh (HOpMyIbl,
CBSI3bIBAIOIME JAHHYIO (U3UYECKYI0 BEIMYUHY C JPYrMMH BEJIWYMHAMH, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITHYUH;

XapaKkTepu30BaTh CBOIMCTBA Tell, (GU3NUECKUE SIBICHUS M MPOLECCHI, UCHOIb3Ys 3aKOH
COXpAHEHMs SHEPrUH, 3aKOH BCEMUPHOTO TATOTEHMS, MPUHIMI CYNEPIO3UIUH CHJI,
MPUHLUI OTHOCUTENBHOCTH ["amuiies:, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHS UMITYIIbCA,
3aKOHBl OTPaKEHUS M TPEJIOMJICHUS CBeTa, 3aKOHBl COXPAHEHHUs 3apsi0BOIO U
MaccoBOTO YHCENl MpHU SJEPHBIX peakUusX, 0OpU OSTOM JaBaTh CJIOBECHYIO
(OopMYITHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHYECKOE BBIPAKEHUE;



OOBSICHATh (pU3MYECKHE TMPOLECCHl W CBOWCTBA TEN, B TOM 4YHCIE M B KOHTEKCTE
CUTyalluii  TPAaKTHKOOPHEHTHPOBAHHOTO  XapakTepa:  BBIBIATh  MPUIHUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX I11aroB C ONOPOM Ha 2—
3 W3ydYeHHBIX CBOHCTBa (M3WYECKUX SIBICHHH, (U3NYECKUX 3aKOHOB HIIH
3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 33/1a4M (OMUPAIOIIUECS Ha CUCTEMY U3 2—3 ypaBHEHHI ), UCIIOIb3Ys
3aKOHBI U (POpPMyJBI, CBS3bIBArOIIUE (PU3MUYECKHE BEJIMYMHBI: HAa OCHOBE aHalM3a
yCIOBHS 3a/layd 3alliChIBaTh KPATKOE YCIOBHE, BBIABIATH HEJOCTAIOMINE WIIH
M30BITOYHBIC JIaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIBI, HEOOXOAMMBIEC Ui PEUICHHUS,
MPOBOJUTH pAacy€Tbl W OIEHHWBATH PEATUCTUYHOCTh MOJYYEHHOTO 3HAYCHUS
(bU3UYECKO BETUYNHBL;

pacrio3HaBaTh MPOOJIEMBI, KOTOPhIE MOXXHO pEIINTh TPH TMOMOIIN (PU3HUECKUX
METOJIOB,  WCIIOJIb3Yysl ~ ONKMCAHWUE  WCCICAOBAaHUS,  BBIICNATH  IPOBEPSIEMOE
MPEIOJI0KEeHNE, OIEHUBATh IPABMWIIBHOCTh TOPSIKAa TPOBEACHUS MCCIEIOBAHMUSA,
JIeTIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTATHI HAOIIOICHUH 1 OTIBITOB;

MIPOBOJIUTH OMBITHI 10 HAOIIOJCHNUIO (PU3MUECKUX SBICHUNA WM (PU3HUYECKUX CBOWCTB
TeN (M3yd4eHue BTOPOTo 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHs YHEPTHH, 3aBUCHMOCTh
nepro/a KoJIeOaHui PyKMHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTh OT aMIUTUTYbl MAJIBIX KOJIEOaHH, MPSIMOJIMHEHHOE paclipoCTpaHeHNE
CBETa, pa3JIoKeHHE OeJoro CBeTa B CIEKTpP, M3yuy€HUE CBOMCTB H300pa)kKeHHS B
IUIOCKOM 3€pKajie M CBOWCTB H300pa)ke€HHs MpeAMeTa B coOMparouieil JnH3e,
HaOIOJIEeHNE CIUIOMIHBIX W JIMHEWYaThIX CIEKTPOB U3IYYEHHUS): CaMOCTOSATEIbHO
coOMpaTh YCTAaHOBKY M3 U30BITOYHOTO HabOpa 000PyI0BaHHUS, ONTMCHIBATH XO/T OTIBITA U
€ro pe3ynbTaThbl, POPMYITHPOBATH BHIBO/IBI,

MPOBOJUTH MPH HEOOXOJUMOCTH CEpPHUI0 MPSMBIX H3MEPEHM, OIpenenss cpeaHee
3Ha4YCHHE U3MepsieMOl BenuuuHbl ((POKycHOE paccTossHHME coOuparomeld JIUH3bI),
000CHOBBIBATH BBIOOP crioco0a n3MepeHust (M3MEPUTEITLHOTO TTPUO0pa);

MIPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIMYMH C HCIOJIb30BaHHEM
NPSMBIX HM3MEPEHUH (3aBUCHUMOCTh IMYTH OT BpPEMEHU IPU PaBHOYCKOPEHHOM
IBUKEHUM 0e3 HayalbHOHW CKOpPOCTH, TMepuojaa KoyiebaHHl MaTeMaTH4eCcKOTo
MasTHUKA OT JJMHBI HUTH, 3aBUCUMOCTHU yIjla OTPa)XCHHsS CBETa OT yrja MaJeHUs U
yria ImpejloMIIeHUs OT yIJia MaJieHus): IJIaHUPOBaTh MCCIEIOBAHHUE, CAMOCTOATEIHHO
coOuparh yCTaHOBKY, (UKCHPOBATh pPE3YyIbTaThl IOJYYEHHON 3aBHCHMOCTHU
(u3MUYecKUX BETUYMH B BUJE TaOMUIl U TpadUKOB, JeiaTh BHIBOJBI MO pe3yabTaTaM
WCCIIEeIOBAHUS;

MPOBOJUTh KOCBEHHBbIE H3MEpEHUs (U3MUECKUX BENUYUH (CpEeoHssi CKOpPOCTh H
YCKOpEHHUE Tefa MPU PaBHOYCKOPEHHOM JBI)KEHUHU, YCKOPEHHUE CBOOOIHOTO Ma/JeHUs,
KECTKOCTh TPYKUHBI, KOXPPHUIIMEHT TPEHUS CKOJbXKEHHS, MeXaHudeckas paboTa u
MOIIIHOCTh, YacTOTa W Tepuoja KoleOaHWH MaTeMaTHUYeCKOrOo U MPYKMHHOTO
MasTHUKOB, OMNTHYECKas CWiIa coOuparomieil IWH3bI, pPaaUOaKTUBHBIA (OH):
IUIAHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIMIOJHSATH
W3MepeHusl, cleAys MPesIOKEHHOW WHCTPYKIIMH, BBHIYHMCISATh 3HAYCHHE BEIMYUHBI U
aHAIM3UPOBATh TONYyYEHHBbIE pe3ydbTaThl C Y4E€TOM 3a/laHHOM TMOTPEUTHOCTH
U3MEPEHUN;

coOmoaTh TMpaBWJia TEXHUKH Oe30MacHOCTH T1pu paboTe ¢ J1abOpaTOpHBIM
obopynoBaHueM;



pa3nuyaTth OCHOBHBIE NPU3HAKUA HM3YYEHHBIX (DU3MYECKHX MOJENEH: MarepuaibHas
TOUYKa, a0CONIOTHO TBEPIOE TENO, TOUYCYHBI WMCTOYHUK CBETAa, JIyd, TOHKas JIMH3a,
IJIaHETapHasi MOJIENIb aTOMa, HyKJIOHHAsl MOJIENIb AaTOMHOTO $]Ipa;

XapaKTepU30BaTh MPHHLIUIBI JCHCTBHS H3YYEHHBIX MPHOOPOB W TEXHHMYECKHX
YCTPOMCTB C ONMOPOM HA UX ONUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATYUKHU [OJIOKEHHUS,
paccTOsIHUS U YCKOPEHHSI, PaKeTa, 3X0JI0T, OUKH, TIEPUCKOTI, (POTOAIapaT, ONTHYECKHE
CBETOBO/JIbl, CIEKTPOCKOMN, J03UMETp, KaMepa BuiabCcoHa), HCIOJIB3YyS 3HAHUS O
CBOMCTBaX (PM3NYECKUX SBICHUIA U HEOOXOIMMbIe (PU3MYECKHE 3aKOHOMEPHOCTH;
WCIIOJIb30BATh CXEMBI M CXEMAaTHYHBIC PUCYHKH H3yYEHHBIX TEXHHUYECKUX YCTPOWCTB,
M3MEPHUTENBHBIX MPUOOPOB M TEXHOJOTHUECKUX MPOILECCOB NMPH pEIIeHUH y4eOHO-
MPaKTUYECKUX 3a/lay, ONTHUYECKUE CXEMbI JJIsl MOCTPOCHMS] M300paKeHUH B IMJIOCKOM
3epKajie ¥ coOuparouieil JIMH3e;

MPUBOJUTh TpUMEpbl (HAXOAUTh HMHPOPMAIMI0 O MpHUMEpax) MPAKTHYECKOTO
HCIOJIb30BaHUs (PU3MUECKHUX 3HAHWM B TOBCEAHEBHOM JKHU3HU sl OOecredeHus
0e30MacHOCTH TpHU OOpalieHuH ¢ NOpuOopaMH M TEXHUYECKHMMM YCTPOHCTBaMU,
COXPAaHEHHUs 370pPOBbsI M COOJIIOJIEHUS HOPM OSKOJOTMYECKOrO IMOBEACHUS B
OKpY»Karollen cpene;

OCYILIECTBIIAITh TMOUCK HHpopManuu @usndeckoro coaepxkanuss B HMHrepHere,
CaMOCTOSITENIBHO (POPMYNIHpPYsT MOUCKOBBIM 3alpoc, HAXOJIUTh IYTH OINpeAeseHUs
JIOCTOBEPHOCTH TIOJNydeHHOW WH(GOPMAIlMd HAa OCHOBE WMCIONIMXCA 3HAHUN W
JOTIOJTHUTEIHHBIX UCTOYHUKOB;

HCIIOJIb30BATh MPH BBITIOJIHEHUU YY€OHBIX 33aJaHUIl HAYUYHO-MOMYJISPHYIO JIUTEPATYPy
(bu3MUecKoro coJiep>KaHus, CHpaBOYHbIE MaTepuaibl, pecypchl ceTu HHTepHer,
BIIZIETh MpUEMAMHM KOHCIIEKTHPOBAHMSI TEKCTa, IpeoOpazoBaHusi WHGOpMaLUU U3
OJIHOM 3HAKOBOM CUCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBIE MMMCHMEHHBIC U YCTHBIC COOOIIEHUS Ha OCHOBE MH(OpMaIuu
U3 HECKOJIbKMX HCTOYHUKOB (PU3UYECKOrO COACpKaHMS, MYOJUYHO MPEACTABISThH
pe3yNbTaThl MPOEKTHOM WIIM MCCIIEI0BATEIbCKOM NIEATEIBHOCTH, IPU 3TOM I'PAMOTHO
WCIO0JIb30BAaTh H3YYEHHBIN NOHATUHHBIA ammapar HM3y4aeMmoro pasjena (QU3uKd u
COMPOBOXKJATh BBICTYIUIEHHWE TMpEe3eHTaluell ¢ Y4€TOM OCOOEHHOCTEH ayauTOpuu
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypebi
Pa3nes 1. @u3uka u e€ poJib B NO3HAHMHN OKPY/KAIOLIEro MHUpa
1.1 dusnka - HayKa 0 IPUPOJIE 2 bubmmorexa [TOK
' YyKa O TpHpo https://m.eds00.ru/7f416194
bu6moreka [IOK
12 DH3MUCCKHUC BOMHHEI 2 1 https://m.edsoo0.ru/7f416194
. bubmuorexa [JOK
1.3 EcTtecTBeHHOHAy4YHBIN METO/1 MO3HAHUS 2 1 https://m.eds0o.ru/7§416194
Hroro mo pazgeny 6
Pasznea 2. IlepBoHayaibHble CBEIEHUS 0 CTPOEHUM BellleCTBA
21 CIDOCHIE BellecTEa 1 bu6mmoreka [IOK
' TPOCHHUE BellecTh https://m.edsoo.ru/7f416194
29 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 2 1 bu6mmoreka [JOK
' BEIICCTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBuskeHHe M B3aUMO/IeliCTBHE TeJl
bubmuoreka [JOK
3.1 Mexanuteckoe ABIokeHne 3 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.2 Muepuus, macea, n10THOCTS 4 1 https://m.edso0.ru/7f416194
bu6mmoreka [JOK
3.3 Cuna. Bupst cun 14 1 2 https://m.edsoo.ru/7f416194
Hroro no paszneny 21



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

Pa3nea 4. JlaBinenne TBEPABIX TeJl, AKUAKOCTEH H ra3oB

41 Masnenue. Ilepenaua nasieHus TBEPABIMU 3 bubmuoreka [IOK
' TeJaMU, JKHUIKOCTIMH U ra3aMu https://m.edso0o.ru/7f416194
bubmmoreka [{OK
4.2 JlaBaierHe KuKoCTH ° https://m.edso00.ru/7f416194
bubmmoreka [{OK
4.3 Avocdeproe rasienne 6 https://m.edsoo.ru/7f416194
44 JleiicTBHE )KUAKOCTH U ra3a Ha NOTPYKEHHOE 7 9 3 bubnuorexa [JOK
' B HHX TEJI0 https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nea 5. PaGora u MomiHOCTb. JHeprus
bu6moreka [IOK
> Pabora 1 mompocTs 3 . https://m.edsoo.ru/7f416194
bu6moreka [IOK
5.2 Hpoctere mexanusmb! > . https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 Mexasurieckas SHeprius 4 1 1 https://m.edsoo.ru/7f416194
Hroro mo pazgeny 12
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 12



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

8 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecmle 0BpazoBaTEIbHbIE
padoTsI padoThI pecypesl
Paznen 1. TensioBble siBJeHUs
11 CrpoeHue u CBOWCTBA BELIECTBA 7 bubmmorexa [TOK
' https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
12 Terossie mporecce! 21 . > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznea 2. DieKTpuYecKHe 1 MATHUTHbBIE SIBJICHUS
21 DIIEKTPUYECKHE 3apsibl. 3apSKECHHbBIE TeJla 7 1 bubmuotexa [JOK
' U MX B3aHMO/ICHCTBUE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 ITocTosTHHBIN SNIEKTPUUYECKUN TOK 20 2 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
23 MarHutibie spicHis 6 ! 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 DTEKTPOMATHUTHAA HHIYKIH 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazaeny 37
PezepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKTI/I‘{eCKI/Ie 0BpazoBaTEIbHbIE
padoTsI padoThI pecypesl
Pazjnen 1. Mexanuveckue siBJIeHUSA
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [IOK
' OITMCaHUS https://m.edsoo.ru/7f41a4a6
. bubnuoreka [JOK
12 BaanvoziercTare Ten 20 . 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
13 3axomb1 COXpaHeHH 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3nen 2. Mexanuyeckue K0J1e0aHUSA U BOJHBI
bu6mmoreka [IOK
2.1 Mexannyeckue KoyieGaHus 7 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
2.2 MexaHu4ecKre BOJHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pa3znesn 3. DileKTPOMATrHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI
31 DJIEKTPOMArHuTHOE MOJIE U 6 5 bubnuoreka [JOK
' AIIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 6
Pa3znen 4. CBeToBbIE IBJICHHSA
bubnuoreka [JOK
4.1 3aKOHBI pacCIIpOCTPAaHEHUS CBETA 6 2 https://m.eds0o.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JIMH3BI ¥ ONITHYECKHE IPUOOPHI 6 3 https://m.edso0.ru/7f41a4a6
bu6mmoreka [JOK
4.3 PaznoxeHue 6e10ro cBeTa B CIEKTP 3 2 https://m.edsoo.ru/7f41a4a6



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

Hroro no pazgeny 15
Pazgea S. KBaHTOBBIE sIBJICHUS
bu6mmoreka [{OK
5.1 Hcnyckanue u moriomneHrne CBeTa aroMoM 4 1 https://m.eds00.ru/7f41a4a6
bu6mmoreka [{OK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
5.3 SlnepHsie peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. IloBTopuTeibHO-00001aI0 1M I MOYJIb
6.1 [ToBTOpeHue 1 06001IeHNE CONepHKAHUS 9 5 bubnuoreka [IOK
' Kypca ¢usuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27



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

IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTpOoHHbIE U POBLIE
o0pa3oBaTe/ibHbIE

pecypchbl

®du3nKa — Hayka O MPUPO/IE.
SABnenus npupoasl. dusnyeckue
SIBJICHUS

MexaHu4deckue, TCILUIOBEIE,
3IEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SIBJICHUS

Ouznyeckue BEINYUHBI U UX
U3MepeHue

Ypok-uccnenoanue "N3mepenne
TEMIEPaTyphl MPU TOMOIIN
AKUJKOCTHOTO TEPMOMETpA U
JTaTYMKa TEMIIEPATYPhI"

Kak ¢u3uka u gpyrue ecTeCTBEHHbIE
HayK{ U3y4aroT MPUPOTY.
EcrecTBeHHOHAYYHBIN METOT
no3Hanusa. Onucanue GU3NIECKUX
SIBJIEHUH C IIOMOIILIO MOJZEIEH

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "[Iposepka
TUIOTE3bI: AaTBbHOCTD MOJIETA
Iapuka, mymeHHOro
TOPU30HTAIIBHO, TeM O0JIbIlIe, YeM
0oJbIIe BHICOTA ITycKa"

Crpoenue BemectBa. OMBITHL,
JI0Ka3bIBAIOLIME JUCKPETHOE
CTPOEHHE BEILIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KGHI/IC JacTull BCIICCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

Ypok-uccnenoanue «OnbITHI MO

9 HAOJII0IEHUIO TEIIOBOTO
pacIIupPEHUS Ta30B)»
10 ArperatHble COCTOSIHHS BEIIECTBA
B3anmocBsI3b MeX Ty CBOWCTBAMU
BEIIIECTB B PA3HBIX arperaTHBIX
11 COCTOSIHHSIX M MX bubnuoreka [JOK
ATOMHOMOJICKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSTHUM BOJIBI
MexaHndecKoe IBIKCHHE.
12 PaBHOMepHOE HiepaBHOMepﬂoe bubmorexa HOK
https://m.edsoo.ru/ff0a05c6
JIBHOKEHUE
13 CkopocTtb. EMMHHAIIEI CKOPOCTH bubmmorexa ITOK
https://m.edsoo.ru/ff0a079c
14 Pacuer mytu 1 BpeMeHU ABMKEHUS bubmmorexa IIOK
https://m.edsoo.ru/ff0a0ae4
Wneprus. 3aKkoH HHEPITHM.
15 B3a1/II)1\L/IIozLeI710TBI/Ie TCJ'IpIL(IaK MIpUYUHA bubmmorexa HOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBYDKCHHS Tl
IInotHOCTE BemecTBa. Pacuer
16 MaccChl ¥ 061;61\Ifa TeJIa o ero bubmorexa LIOK
https://m.edsoo.ru/ff0a0Ofee
IUIOTHOCTH
JlaGopaTtopHas pabota
17 «OmnpeneneHue IIOTHOCTH TBEPIAOTO
Tenay
18 Pertenue 3agau mo reme bu6mmoreka [JOK
"TInoTHOCTH BemiecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepucTUKa
19 B3auMoeicTeud ten. Cuna
ynpyroctu. 3akoH ['yka
20 JlabopatopHas pabota «/3yuenue



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

3aBUCUMOCTH PaCTSKEHUS
(medopmarn) NpyKHUHBI OT
MPUJIOKEHHON CHJIBI)

21 SIBnenne taroreHusa. Cuia TSHKECTH
CBs3b MEXKIY CHIION TSHKECTH U
22 Maccou TCJIIEIlyBGC Tena. Pentenne bubmaorexa [IOK
e ’ " https://m.edsoo.ru/ff0al778
3aga4 1o teMe "Cuia TsoKecTH
Cuiia TsKecTH Ha X IUIaHETaX.
23 dusnueckue xa alffeyr HUCTHUKH bubmmorexa [TOK
paKTep https://m.edsoo.ru/ff0a1502
IUIaHET
bu6moreka [IOK
24 Wsmepenne cuit. JIlnuHamomer
P A P https://m.edsoo.ru/ff0al8cc
bu6moreka [IOK
25 Bec Tena. Hesecomocth
https://m.edsoo.ru/ff0al778
CI10XkeHHE IBYX CHUJI, HAIIPaBJICHHBIX
26 10 OJHOM nﬂﬂ?\’;ﬁ ’ b bubmmorexa HOK
JUHOH p ) https://m.edsoo.ru/ff0ala70
PaBHOielicTByIOIIAs CHIT
27 Pemrenue 3agaud mo reme
"PaBHOaeiicTBYIOIIAsA CIT"
TpeHue CKOJIBKEHUS U TPDEHUE
28 H(];)KOH Tpenue B mpupo pe u bubmorexa [IOK
- 1P PHPOA https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlaGopaTtopHas pabora «3y4yeHue
3aBUCUMOCTH CHJIBI TPEHUS
29 CKOJIBJKEHUS OT CI/IJ‘Ipr aBJICHUA U Brbmorexa LJOK
A https://m.edsoo.ru/ff0alcc8
XapaKTepa CONMPUKACAFOIINXCS
TTOBEPXHOCTEH»
30 Pemenue 3a1ay Ha onpeneneHue
PaBHOJEHCTBYIOIIEN CUJIIbI
Pemenue 3aga4d mo remam: «Bec
A bu6mmoreka [JOK
31 Tenay, «I'papuueckoe n3odpaxeHue

cuim», «CHUIbI»,

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

«PaBHOAEMCTBYIOIIAS CHAIDY

KonTtponpsHas paboTa mo Temam:
«Mexanndeckoe IBMKCHIEY,

32 «Macca, INIOTHOCThY, «Bec Tenay,
«['padrueckoe n300pakeHUE CHIY,
«CHIIBI»
33 Hasnenue. CiocoObl yMEHBIICHUS 1 bubnuoreka [JOK
YBEJIMUYCHUS IABJICHHSI https://m.edsoo.ru/ff0a20a6
BJICHHE ra3a. 3aBUCHUMOCTh
34 I[H;BJJIIGGHH; r:;: oia06§éM': ) bubmmorexa [TOK
’ https://m.edsoo.ru/ff0a2376
TEeMITePaTyphl
I1 q BJICHUS TBEPIBIMU
35 T;I;if; ?KE;KJ;iTﬂMI/I I/Iell?.’fll?,aMI/I. Bubmaotexa LIOK
’ https://m.edsoo.ru/ff0a25b0
3akoH [lackams
o | Manemme v ragmacn e Bumorera 0K
https://m.edsoo.ru/ff0a2718
TSOKECTH
37 Pemenne 3agau mo teme «JlaBieHue bu6mmoreka [IOK
B )KHUJIKOCTH U raze. 3akoH [lackais https://m.edso0.ru/ff0a2826
38 Coo0mmaronuecs: Cocyapl bubmorexa LIOK
https://m.edsoo.ru/ff0a2970
39 IM'uapaBnuueckuii mpece bubmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 MaHOMeTpB{: [ToprrneBoi
YKUJIKOCTHBIN HAcOC
Atmocdepa 3emiu. [Tpuyannbl
| e B LOK
‘ https://m.edsoo.ru/ff0a2b5a
aTMOC(EepHOTO TaBJICHHS OT BBICOTHI
HaJl YpPOBHEM MOPS
42 Bec Bo3ayxa. ATMocdepHoe bubnuorexa [IOK

aBIICHUE

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

43 N3mepenune atmocdepHOro bubmuorexa [IOK
nasnenus. OneiT Toppuueinm https://m.edsoo.ru/ff0a2da8
3aBuUCHUMOCTBH aTMOC(hEepHOTro Butmorexa [IOK

44 JTABJICHUS OT BBICOTHI HaJl YDPOBHEM https://m.edsoo.ru/f0a2fca
MOps — '

45 Bapomerp-anepouna. AtmochepHoe bubnuorexa [JOK
JIABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3agau no reme

46 n n

ATMocdepHOe TaBiIeHHe
JleicTBUE )KUJAKOCTH U T'a3a Ha BuGmmotexa LIOK

47 TOTPYHEHHOE B HHX TEIO- https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopaTtopHnasi pabota

48 «Omnpenenenre BHITATKABAONIECH bu6moreka [IOK
CHJIBI, ICHCTBYIOIIEH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KUIKOCTb)

JlabopaTopHas paboTa 1o Teme
| e ooz Buorera 10K
Ae o https://m.edsoo.ru/ff0a3514
MOTPYKEHHOM B KHUAKOCTh YacTU
Tena»
bu6mmoreka [JOK

>0 Tnasasme Tex https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHas pabota
"KoncTpynpoBanue apeomeTrpa win

51 KOHCTPYHPOBAHUE JIOJKU U
orpeiesieHue e€
rpy3010bEMHOCTH"

Pemenue 3agau no Temam:
52 «IlimaBanue cynos. bubnuoreka [IOK

Bosznyxomnasanuey, «/laBnenue
TBEPABIX TEN, )KUIAKOCTEU U ra30B»

https://m.edsoo.ru/ff0a3654



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

53

Mexanndeckas paborta

bubmuoreka [JOK
https://m.edsoo0.ru/ff0a3f82

54

MoutHocts. EquHUIBI MOIITHOCTH

bubmmoreka [{OK
https://m.edsoo0.ru/ff0a3f82

55

Ypoxk-uccnenopanue "Pacuér
MOUIHOCTH, pa3BUBAEMOH IIPH
noabEMe 1o JecTHuue"

56

[IpocTeie Mexanu3mel. Peryar.
PaBHOBecue cuil Ha ppryare

57

KonTponsnas pabora no teme
«/laBneHue TBEpABIX TEN,
JKHIKOCTEN U Ta30B» /
Bcepoccuiickas nmpoBepoyHas
pabota

58

PesepsHblii ypok. Pabora ¢
TeKcTaMu 1o TeMme «JlaBieHue
TBEPABIX TEJ, KUAKOCTEH U ra30By» /
Bcepoccuiickas npoBepoyHast
pabota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

59

Pobruaru B TexHuke, ObITY ¥ IpUPOJIE.

JlaGopaTtopHnas pabota
«HccnenoBanue ycnoBuit
pPaBHOBECHS pbIyara»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3amau 1o reme «Y ciI0BUSA
paBHOBECHS pbluara

bubnuoreka [JOK
https://m.edsoo.ru/ff0a48a6

61

Koaddumuent monesnoro aeicTeus
MexaHusma. Jlaboparopnas paboTa
«3mepenue KIIJ] nakinoHHOM
TIJIOCKOCTH

0.5

62

Pemenue 3agau o teme "Pabora,
MoIlHocTh, KIT/I"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48

63

MexaHuueckas OHEPTUs.

bu6mmoreka [JOK



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

Kunernueckas u noreHuuaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

64

3aK0OH COXpaHEHUs MEXaHUYECKOU
SHEPTUU

bubmmoreka [{OK
https://m.edso0.ru/ff0a4360

65

YPOK-3KCIIEpUMEHT 10 TEME
"DKCcnepUMEHTANIbHOE OTIpEAETICHUE
W3MEHEHUS] KHHETUYECKON 1
MOTEHIIUATLHON YHEPTUU TIPU
CKaThIBAaHHUH TeJa MO HAKJIOHHOW
MJI0CKOCTH"

66

KonTponsnas pabora no teme
«PaboTa 1 MOIIHOCTH. DHEPrUs»

67

PesepsHblit ypok. Pabora ¢
TEKCTaMU II0 TeMe "Mexanndueckoe
nBIOKeHne"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

68

PeseprubIit ypok. Pabora ¢
TekcTamu 1o teme "Pabora.
MomHocTh. JHeprus"

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe NN poBbIE

N Tema ypoka Kont 1 Hata 00 BaTeJlbHbI
o/ Beero POJbHBbIE PaKTHYeCKHUe e — pa3oBareJ e
padoTsI padoThbI pecypchl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJISIPHO-KUHETHYECKO M 1 bubnuoreka [JOK
TEOPHHU M UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MTOATBEPIK ICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJIT 1
Monenu TBEpPAOTO, )KUAKOTO U
3 ra3())106pa3HoI;l(1) coémaimﬁ 1 bubmmorexa ITOK
https://m.edsoo.ru/ff0a540e
BEIECTBA
OO0bscHeHne CBOICTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOTO
4 COCTOSIHMH BEIIECTBA HA OCHOBE 1
MOJIO)KEHU MOJIEKYJISIPHO-
KUHETUYECKON TEOPUU
5 Kpucrannmaeckue u amopdHbie 1 bubmuorexa [JOK
Tela https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanUuJUISPHOCTD. 1 bubnuoreka [JOK
IToBEpXHOCTHOE HATSHKEHHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIMpeHne U CKATUE 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TEMIIEpaTyphl
8 CO CKOPOCTBIO TEIJIOBOTO JIBIKEHUS 1
YaCTHII
9 Buytpennss sneprus. CriocoOsl 1 bubnuoreka [IOK
M3MEHEHUs] BHYTPEHHEH SHEPTHH https://m.edsoo.ru/ff0a5c60
bu6mmoreka [JOK
10 Brer remonepeatin . https://m.edsoo.ru/ff0a6412
11 Ypoxk-koHpepenuus "[Ipakruyeckoe 1 1 bubnuoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

HCII0JIB30BaHUE TCIJIOBBIX CBOMCTB
BCUICCTB U MaTepI/IaJIOB B LICIIX
sHeprocoOepexeHus"

https://m.edso0.ru/ff0a65c0

KonmuecTtBo TeIIOTHI. Y IenbHAs

bubmmoreka [{OK

12 TETIOEMKOCTh https://m.edsoo.ru/ff0a6976
s | ST s e B LOK
https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlabopaTtopHnast pabota
14 "UccnenoBanue sSBICHUS bubmmoreka [{OK
TEI000MeHa TPU CMEITUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U TOPSTYEil BOBI"
Pacuer xommdecTBa TEILIOTHI,
15 HEO0OXOMMOTO JJIsI HarpeBaHUs
TeJa M BBIICTSAEMOTO UM TPH
OXJTAXKICHUH
16| "Onponencime ymemewoi Bummorexa LIOK
beil YA " https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIECTBA
17 DHeprus ToruBa. Y ieabHas bu6mmoreka [JOK
TEIIOTa CTOPAHUS https://m.edsoo.ru/ff0a7b5a
18| omorammconm nen Yonsias Bu6morexa LIOK
p ihde https://m.edsoo.ru/ff0a71d?2
TEILIOTA IIABJICHUS
19 ngogazgggz}; pagiﬁ{oﬁ TEILIOThI bubmorexa [IOK
pei X,ﬂ https://m.edsoo.ru/ff0a72fe
ILIABJICHUS JIbJIA
20 [TapooOpa3oBanHre U KOHICHCAIIHSL. bu6mmoreka [JOK
Hcmapenue https://m.edsoo.ru/ff0a740c
Kunenwue. Y aenpHas TemioTa Bubnmorexa [IOK
21 napooOpa3oBaHus U KOHJICHCALIUH.

3aBUCHUMOCTb TEMIIEPATYPhI

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

KHUIICHHUS OT aTMOC(HEPHOTO
JIABJICHUS

22

Brnaxxnocts Bo3ayxa. JlabopaTopras
pabota "Omnpenencane
OTHOCHUTEJIbHOW BJIAXKHOCTH
BO3IyXa"

bubmmoreka [{OK
https://m.edso0.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJIAKHOCTH BO3JIyXa

24

[IpuHIMIBI pabOTHI TETIIOBBIX
nsurateneif. [lapoBas TypOuHa.
JIBArarens BHYTPEHHErO0 CTOPAHMS

25

KII/I TermmoBoro aBuratens.
TertoBble IBUTATENH U 3aIATA

OKpYXKarollel cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHHs U MpeBpalleHUs
SHEPTUH B TEIUIOBBIX IpOIIeccax

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o teme "TerioBbie ABICHUS.
H3MeHeHune arperaTHbIX COCTOSIHUN
BenecTna"

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

28

KonTtponpHas padoTa o teme
"TemnoBsle sBieHus. 3mMenenne
arperaTHbIX COCTOSIHMI BelecTa'

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

29

DnexTpusaius Tein. J[Ba poga
ANEKTPUYECKHUX 3apsI0B

30

Ypok-uccienoBaHue
"DnexkTpu3auus TeJa UHAYKIUEH 1
MPU CONMPUKOCHOBEHUM"

31

B3aumoneiicTBue 3apspKeHHBIX TEIL.
3akoH Kynona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

DNEKTPUUYECKOE TOJIE.
HanpsikeHHOCTD 2JIEKTPUUYECKOTO

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



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

nons. [IpuHnyn cynepnosunuu
AJIEKTPUYECKUX TOJIEN

Hocurenu snekTpuyeckux 3apsijoB.

33 OnemenTapHbii 3apsaa. CTpoeHue
aToma

34 [IpoBOJHUKY U TUAIIEKTPUKU. 3aKOH bubnuorexa [JOK
COXpaHEHHS AIICKTPHUUESCKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pewrenne 3aga4 Ha mpuMeEHeHNE bubnuorexa [JOK
CBOWCTB AJICKTPUUECKHX 3apsIIOB https://m.edsoo.ru/ff0a90cc

KTPUIECCKHUI TOK BHSI €T
36 Ca;lflechozzHHﬂ. I?Ic’Tg:EEKI/I o bubmmorexa [TOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JleficTBHS SIEKTPUUECKOTO TOKA bubmorera [TOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "Jleiicteue

38 AIIEKTPUYECKOTO TOJIsI Ha 1
MPOBOJIHUKHU U TUAIEKTPUKHU"

39 DIJIEKTPUYECKHUI TOK B METaslIax, bubmuorexa [JOK
KHUIKOCTSX M Tazax https://m.edsoo.ru/ff0a9838

40 DnexTpuyeckas uemnb 1 eé
COCTaBHbIE YaCTU

| o Do B LOK

" https://m.edsoo.ru/ff0a8bd6
CHWJIBI TOKA
DNEeKTPUUYECKOE HAMPSIKEHHE.

42 BoawsTmerp. JIabopaTtopnas pabota 05 bubnunoreka [JOK
"H3MepeHue u peryaupoBaHue ' https://m.edsoo.ru/ff0a9el4
HaIpsHKeHUs "

| o o BuSorea 10K

https://m.edsoo.ru/ff0aa738
BEIECTBA
44 JlaGopatopHas paboTa 1 bubnuoreka [IOK



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738

"3aBUCUMOCTD 3JIEKTPUUYECKOTO
COTIPOTHUBJICHUS IPOBOJAHUKA OT €r0
JUTUHBI, TUIOIIA/IN TIONIEPEYHOTO
ceueHus u marepuaina"

https://m.edso0.ru/ff0aa738

3aBUCHUMOCTh CHUJIBEI TOKA OT

bubmmoreka [{OK

45 HANPKEHKS, 3aKon Oma s https://m.edsoo.ru/ff0aad4a
y4acTKa 1enu
JlabopaTtopHnast pabota
"N BaHWE 3aBHCUMOCTH CHJIIBI
46 To;:HEE;maeroquezescpesglzmpc (J)IT bubmmorexa [TOK
’ ’ https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHUS PE3UCTOPA U
HanpspKeHus Ha pe3uctope”
47 [TocnenoBarenbHOE U ApATIIETHHOE
COCJIMHEHUS TIPOBOTHUKOB
JlabopaTtopHnas pabota "IIpoBepka
48 MpaBuia CIOKEHUS HaIPSKEHUI bubmuorexa [JOK
[IPH [IOCTICIOBATEIHHOM https://m.edsoo.ru/ff0aaab8
COCJIMHEHUU JABYX PE3UCTOPOB"
JlaGopaTtopHnas padora "IIpoBepka
49 npaBuJia JJisl CUJIbl TOKa IPU bubmuorexka [JOK
napajieIbHOM COETUHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3a1ay Ha IpUMEHEHHE
50 3aKOHAa OMaI[I[J'IH pa3JII)I/Iquro Brbmiorexa LOK
https://m.edsoo.ru/ff0aaf8a
COEJIMHEHUS MPOBOJIHUKOB
51 fﬁgssgnixzifrl{oo;zia. 3akoH bubmorexa [IOK
https://m.edsoo.ru/ff0ab124
Jxoyna-Jlenna
52 ?Sgglg;ggg;g gzgg;am Y1 MOIITHOCTH bubmiorexa LOK
" https://m.edsoo.ru/ff0ab3e0
3IEKTPUYECKOTO TOKA
53 DIEeKTPUYECKUE LIETIH U bubnunoreka [JOK

MOTPEOUTENN DIEKTPUUECKOM

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

sHepruu B O0bITy. KopoTkoe
3aMBbIKaHHUEC

ITocTossHHBIE MarHuThbl, UX

54 N
B3aHMOJICIICTBUE
55 Ypoxk-uccnenopanue "N3yuenue 1 bubnuorexa [JOK
[10JIEH ITOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTtHOe 1moJyie. MarauTHoe 1moJje
56 3eMIIA ¥ €r0 3HAYEHUE JUTS KU3HU Bubmrorexa HOK
https://m.edsoo.ru/ff0acOba
Ha 3eMiie
[ToaroroBka K KOHTPOJILHOM paboTe
o TeMe "DICKTPUUCCKHUE 3apSIIbI.
S7 3apsKeHHbIE TeJII)a U UX - bubmorexa LIOK
" . https://m.edsoo.ru/ff0abd2c
B3auMoiercTBHS. [1oCTOSHHBIN
AIEKTPUYECKUN TOK"
KonTponbnas paborta o teme
"DnexkTpuyuecKue 3apsapl.
3apspKeHHBIE Tela U UX
58 BSEII)I/IMOI[GI\/'ICTBI/ISI. TTocTostuHEIN bubmorexa LIOK
. " https://m.edsoo.ru/ff0abea8
ANEKTPUIECKUH TOK" /
Bcepoccuiickas npoBepouHast
pabota
PeseprubIit ypok. Pabora ¢
TexcTamu 110 TeMe "IlocToSHHBIN
59 ANEKTPUIECKUH TOK" / bubmorexa [IOK
9 https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas mpoBepoyHas
pabota
OmnpIT Dpcrena. MarauTHoe noJje
60 BHCKTpI/IISIeCKi[)FO TOKa MarauTHoe bubmorexa [IOK
https://m.edsoo.ru/ff0ac1d2
T10JI€ KaTYIIKA C TOKOM
[IpumeHeHne PIeKTPOMarHuToB B
61 texHuke. JlabopaTopHas padora 05 bubnuorexa [IOK

"N3yueHue neicTBUSI MarHUTHOTO
10JIs1 HA MPOBOJHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a
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62

DNEKTPOABUTATENb MIOCTOSIHHOTO
Toka. Mcronbp3oBaHue

BHCKTPOI[BHFaTeHeﬁ B TCXHUYCCKUX

YCTPOMCTBAX U HA TPAHCIIOPTE.
Jlaboparopnas paboTa
"KoHcTpyupoBaHue U U3ydeHue
paboTHI 3JIeKTpoABUTATENS"

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac86¢c

63

OmnbrTer @apazest. 3akoH
SHCKTpOMaFHI/ITHOI\/JI HUHAYKIOWU.
[IpaBuiio JIenna

64

Onekrporeneparop. CrocoOs
MTOJTY4YEHUS AIEKTPUUECKON
SHEPTruH. DIIEKTPOCTAHIINN Ha
BO300OHOBIISIEMBIX UICTOYHHKAX
SHEPruun

65

[ToaroroBka K KOHTPOJIBHOM paboTe

1o Teme "DNEKTpUUECKue u
MAarHUTHBIE SIBJICHUS"

66

KonTtponsHas paboTa o reme
"DneKTpuUecKue U MarHUTHbIE
sIBICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ach14

67

PesepBubIit ypok. Pabora ¢
TeKcTaMu 110 TeMe "TeIioBrie
SBJIEHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acc5e

68

PesepsHriit ypok. Pabora ¢
TEKCTaMU 110 TeMe "MardauTHele
sBJIEHUS"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68

145
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9 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

N Tema ypoka Kont 1 Hata 00 BaTeJbHbI
/i Beero POJIbHBbIE PaKkTHYeCKue WayueHns paszoBareJ e
padoTsI padoThbI pecypchl

1 MexaHndeckoe JBHKEHHUE. 1
MarepuanbHas TOUKa

2 Cucrema orcuera. OTHOCUTEIILHOCTh 1 bubnuorexa [JOK
MEXaHHUYECKOTO JIBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOE NpMOIHHENHOE 1 bubnuorexa [JOK
IBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE npsIMOTUHENHOE

4 nekeHne. CpeqHsiss © MTHOBEHHAS 1
CKOPOCTh

5 [IpssMOnMHENHOE PABHOYCKOPEHHOE 1 bubnuoreka [IOK
JBIOKEHHUE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBYKCHHSI. 1
I'paduk ckopocTu
JlaGopaTtopHnas pabota

7 "OnpenenieHne yCKOPEHUS Teaa Ipu 1 1 bubmuoreka [JOK
PaBHOYCKOPEHHOM JIBHKEHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM I10cKocTh"

8 CBobOoauoe magenue tei. OnbITh 1
lanunes
PaBHOMEpHOE ABIKEHHE TIO

9 okpyxxHocTu. Ilepnon u yacrora 1 bubnunoreka [JOK
oOpamenust. JIuneliHast 1 yrioBas https://m.edsoo.ru/ff0ael76
CKOPOCTH

10 LleHTpocTpeMHUTENIBHOE YCKOPEHUE 1

1 IIepBeiit 3akoH Hprotona. Bexrop 1 bubnuoreka [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
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Bropoi1 3akoH HeroTona.

bubmuoreka [JOK

12 PaBHOzelCTBYOIIAsK cHIla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnuorexa [JOK
Cynepno3unus Cui https://m.edsoo.ru/ff0ae982
14 Pemrenne 3ana4 Ha npuMeHeHue bubnuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmmoreka [{OK
15 Cuna ynpyroctu. 3axou I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenne 3agau no reme «Cuna
YIPYTOCTH
17| Onpercneme weenoctn buGaorexa LIOK
pel https://m.edsoo.ru/ff0aee28
IIPY>XUHBD)
bu6moreka [IOK
18 Cuna Tperns https://m.edsoo.ru/ff0af738
19 Pemenue 3agay mo teme «Cuia bu6mmoreka [IOK
TPEHMSD) https://m.edsoo.ru/ff0afa26
20| "Onpercranme roxppmerra Buborera LIOK
ben " H https://m.edsoo.ru/ff0af8be
TPEHHSI CKOJIBKCHHUS
g | oo e S B LOK
" yopyr ’ https://m.edsoo.ru/ff0afb8e
TPEHHUS
22 roremm Vexopenne nobommore BuGmorera I1OK
' p a https://m.edsoo.ru/ff0af044
MaCHUS
Ypok-koHpepenuus "JBukeHue Ten
23 BOKPYT TPaBUTAIIIOHHOTO IIEHTpa
(Conneynas cucrema). ["amaktuxu"
Pemenue 3agau no teme "Cuna Bubmorexa LIOK
24 TSYKECTU U 3aKOH BCEMUPHOTO

TATOTEHUS"

https://m.edsoo.ru/ff0af5f8
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IIepBas kocMu4ecKasi CKOPOCTb.

bubmuoreka [JOK

25 HeBecoMoCTh 1 nieperpy3ku https://m.edsoo.ru/ff0af33c

PaBHOBecue MaTepuasbHON TOUKHU.

AOCOJIIOTHO TBEPIOE TEIIO.

26 PaBHOBecue TBéII))IlIIOI‘O TeJa ¢ bubmorexa [TOK
NG https://m.edsoo.ru/ff0afe36

3aKpEIUIEHHON OChIO BPAILICHHUS.

MowmeHT cunsl. LleHTp TsKecTH

PaBHOBecue MaTepuaNbHON TOUKHU.

AOCOIIOTHO TBEPIOE TEIIO.

27 PaBHOBecue TBEpAOTO TENA C
3aKpEIUIEHHOM OCBIO BPAILICHHUSL.
MowmeHT cuibl. LleHTp TsKecTn

o8 Pemenne 3agau no reme "MoMeHT bu6moreka [IOK
cuibl. Lentp tsokectn"” https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTe

29 o ?eMe "Mexammeixoe I[BI/IIZKCHI/IG. bubmorexa LIOK

. " https://m.edsoo.ru/ff0b0408
BsaunMmonelicTsue Ten
KonTtponsHas paboTa o reme
30 "MexﬁaneCKfe IBIDKEHUE. bubmorexa LIOK
N " https://m.edsoo.ru/ff0b06ec
B3aunmoneiictBue ten
Nmnynec Tena. UMynbse cubl.

31 3aKOH COXpaHEHHUS UMITYJIbCA. bubmuoreka [JOK
Yapyroe u Heynpyroe https://m.edsoo.ru/ffO0b07fa
B3aMMOJIEICTBUE

32 Pemenue 3agau no teMe "3akoH bu6mmoreka [JOK
COXpaHEeHHs UMITyJIbca" https://m.edsoo.ru/ff0b096¢

33 Ypok-koHpepennus "PeaktuBHOE
JIBH>KEHUE B IPUPOJIE U TEXHUKE"

bu6mmoreka [JOK
34 Mexanuyeckasi paboTa U MOIITHOCTb https://m.edsoo.ru/ff0b0ag4
35 PabGoTta cubI TSDKECTH, CHITBI bu6mmoreka [JOK

YIPYTOCTH U CHJIbI TPEHUS

https://m.edsoo.ru/ff0b0db8
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JlaboparopHas paboTa
«OrnpeneneHue padOThI CUITBI TPSHUS

36 [IpU PAaBHOMEPHOM JIBIDKEHHH Tella
110 TOPU30HTAILHOW TOBEPXHOCTH
37 CBs13b SHEpruu U paboThI.
[ToreHnManpHas SHEPIUst
38 Kunernueckas sneprus. Teopema o bubnuorexa [JOK
KAHETUYECKOW SHEPTHH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEeXaHUKe
40 JlabopaTtopHnas pabota «3y4yeHue bubmuorexa [JOK
3aKOHA COXPAHEHUS SHEPTUI» https://m.edsoo.ru/ff0b12fe
a1 KonebarenpHoe ABMIKEHHE U €TO bu6moreka [IOK
XapaKTEePUCTUKU https://m.edsoo.ru/ff0b1858
T ue K HUSL.
42 %ilgxyi(?:fmemeogsg;wnﬂ bubmorexa LIOK
' https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MaremaTuuecKuii U Py KUHHBIN
MasiTHUKH
u | Lo Qo B 10K
https://m.edsoo.ru/ff0b197a
IPYKUHBI U MAacChl Ipy3a»
45 [IpeBpaiienue sHeprun npu
MEXaHUUYECKUX KOoJIeOaHUsIX
46 fgi%ﬁzﬁﬁﬂe 13:211?:2?)151 U TIeproJia Brbmorexa LJOK
N https://m.edsoo.ru/ffOblaec
Kosie0aHUH IPYKUHHOTO MasiTHUKA
JlaGopatopHas pabota «IIpoBepka
47 HE3aBUCUMOCTH NepHoia KojiebaHuit bubnuoreka [IOK
Ipy3a, HOJIBEHIEHHOTO K HUTH, OT https://m.edsoo.ru/ff0b197a
Macchl Tpy3a»
48 Mexanndeckue BoHbl. CBOiCTBA bu6mmoreka [JOK



https://m.edsoo.ru/ff0b0c32
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MECXaHUYCCKHUX BOJIH. HpOI[OHBHBIG u
MOTICPCHYHBIC BOJIHBI

https://m.edsoo.ru/ff0b21fe

49

VYpoxk-koupepenuus "MexaHHUECKHE
BOJIHBI B TBEPIIOM TEJIE.
CeiicMuueckue BOJTHBI"

50

3BykK. Pacnipoctpanenue u
OTpa’KeHHE 3ByKa

51

VYpoxk-uccnenosanue "Habmronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI1 pe30HaHC

53

Ypoxk-koHdepenius "YapTpa3ByK U
nH(}pa3ByK B IPUPOJIE U TEXHUKE"

bu6moreka [IOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "3aKOHbI COXpaHEHUS.
Mexanuveckue KojaeOaHus: ¥ BOJTHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTtponsHas padoTa o Teme
"3aKOHBI COXpaHEHHUS.
Mexannueckue KoJjieOaHust U BOJIHBI"

56

BHCKTpOMaFHI/ITHOC II0JIC.
BHCKTpOMaFHI/ITHBIC BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb2abe

57

CBolicTBa SJICKTPOMArdHMTHBIX BOJIH

58

Ypok-koupepennus "Llkana
ANIEKTPOMAarHUTHBIX BOJIH.
Hcnonp30BaHuE 3JIEKTPOMArHUTHBIX
BOJIH JJIS1 COTOBOM cBA3K"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b2fe6

59

Ypok-uccnenosanue "Mzyuenne
CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
MIOMOIIIbI0 MOOMIIBHOTO TesieoHa"

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb2c6¢

60

Pemienue 3amaq Ha OIIpCACIICHUC
HYaCTOThI U JJINHBI



https://m.edsoo.ru/ff0b21fe
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3JIEKTPOMArHUTHOM BOJIHBI

DneKTpOMarHuTHasl IPUpPOJa CBETA.

bub6mmoreka [{OK

61 Ciopocts ceeta. Bommosbie https://m.eds00.ru/ff0b31d0
CBOMCTBaA CBETA
Hcrounuku cBeta. [IpsMoanHeiH
62 paCC;pOCTpa}(I:e}iI/Ii CBgTa %J;TMZHHZG bubmorexa [TOK
: https://m.edsoo.ru/ffob3658
Connua u Jlynst
3aKoH OTpaXXEHHUS CBETA. 3epKaJa.
63 PemeHHepsaﬂaq Ha an/IMeHeI:me bubmaorexa LIOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHSI CBETA
64 [Ipenomiienne cera. 3akoH bubnuoreka [IOK
PEIOMIICHHUS CBETA https://m.edsoo.ru/ffOb3aea
[TosiHOE BHYTpEHHEE OTpAKEHUE
65 cBeTa. Mcrnonp30BaHUe MOJHOTO bubmuorexa [JOK
BHYTPEHHETO OTPaXKCHHUS B https://m.edsoo.ru/ff0b3c5c
ONTUYECKUX CBETOBOIAX
JlaGopaTtopHnas pabota
"HccnenoBanue 3aBUCUMOCTH yTJia
66 MPETOMJIICHUS CBETOBOTO JIy4da OT
yTJia MaIcHus1 Ha TpaHuIie "BO31yX-
crexsio""
Ypok-koH(bepeHus
"Mcnonbs30BaHue MOJTHOTO
67 BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBSI3b"
68 JInnzel. OnTuyeckas cujia JUH3bI ﬁ'[lj[ISJsI:I;I/(r);lejascI)l()?’Ilf/ffObS f2c
69 IToctpoenue n3o0pakeHui B IMH3aX bubmmorexa [IOK
https://m.edsoo.ru/ff0b444a
70 JIaGoparopHas paboTa bubnuoreka [IOK

"Onpenenenne HoOKyCcHOTO

https://m.edsoo.ru/ff0b4206
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PacCTOAHUA U ONTUYECKOU CHIIBI
coOuparomieii JTUH3bI"

el Ypok-koHpepermus "OnTuieckue bubnuorexa [JOK
JIMH30BbIC PHOOPHI" https://m.edsoo.ru/ff0cOa7e

79 ['ma3 kak onruyeckas cucremMa. bubmmoreka [{OK
3penue https://m.edsoo.ru/ff0b4684

73 VYpok-koHpepenuus "lepexTs
3penus. Kak coxpanurtsb 3peHue"

Paznoxxenue 6enoro cBeTa B CIIEKTP.

74 Omnbrtel HetoToHa. Crioxkenue bubnuoreka [JOK
CIIEKTPAaIbHBIX 1[BETOB. Jlucnepcust https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopaTtopHas pabota "OMBITHI 11O

KEHU r'O CBETA B CIICKT
76 b socpwrmuo tmera npenveron ubmotera LIOK
https://m.edsoo.ru/ff0cOe2a
MIpU UX HAOJIOJICHUH Yepe3
[IBETOBBIC (DUIBTPHI"
Ypok-npaktukym "BosiHOBEIE

76 CBOMCTBA CBETA: AUCTICPCHSI,
uHtephepeHus u qudpaxuus”

77 OmnbiTel Pe3epdopna u mianerapHas bubnuoreka [JOK
MOJIEJIb aToMa https://m.edsoo.ru/ff0c12a8

78 [Toctynatel bopa. Moaens atoma
bopa

79| atowow. Keawmm, Mumeuarme ubmotexa LIOK

' ' https://m.edsoo.ru/ff0c144c
CIEKTPbI

80 Ypok-npaktukym "Habmonenue bubnuoreka [JOK
CIIEKTPOB MCIYCKaHUs" https://m.edsoo.ru/ff0c1550

81 PagnoakTHBHOCTE U €€ BUIBI bubmiorexa LJOK

https://m.edsoo.ru/ff0c1672

82 CrpoeHne aTOMHOTO spa. bubnuoreka [IOK
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Hyxknonnas mozaeinb

https://m.edsoo.ru/ff0c18ac

83 PannoakTuBHBIE TPEBpAILICHMSL. bubmuorexa [IOK
N3oTomns https://m.edsoo.ru/ff0clal4

84 Pemenue 3agau mo teme: bub6mmoreka [{OK
"PasimoakTUBHBIC IPEBpanieHus " https://m.edsoo.ru/ff0clb4a

85 [Tepuon momypacmana
Ypok-koH(pepeHI s

86 "Ppa)_'[I/IoaKgIBI:-IBI? W3ITyICHHS B Bubmrorexa HOK

. https://m.edsoo.ru/ff0c2126
MIPUPOJIe, MEAUIIHHE, TEXHUKE
SAnepHbie peakuu. 3aKOHBI
87 ccflxll))aHeHﬁﬂ 3a11:I)su10130ro " bubmmorexa [TOK
https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCET

88 DHeprus CBSI3U aTOMHBIX SIEP. bubmuorexa [JOK
CBs13b MacChl ¥ SHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau no reme "SnepHeie
peakuun"

90 Peakuuu cuHTe3a u neneHus siaep. bu6mmoreka [IOK
Wctounuku sHeprun CoHIIA U 3BE3]T https://m.edsoo0.ru/ff0c1e88
VYpoxk-koudepennus "AnepHas

91 sHepreTuka. JlefcTBus }

PaAMOaKTUBHBIX U3ITyYEHHUI Ha
JKUBBIE OpraHu3Mbl"
[ToaroroBka K KOHTPOJILHOM paboTe

92 1o TeMe "DNEeKTPOMArHUTHOE MOJIE. bubnunoreka [JOK
DJEKTPOMArHUTHBIC BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIe siBIeHUS"

KounTtponbHas paborta no teme
93 "DIEKTPOMAarHUTHOE MOJIE.
DNEeKTPOMAarHUTHBIE BOJHBIL.
KBanToBbI€ siBIEeHUA"
94 [ToBTOpenue, 060061IeHNE. bu6mmoreka [JOK

JIaGopaTopHble pabOThI 10 KYpCy

https://m.edsoo.ru/ff0c245a
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"Bzaumoaeiicteue ten"

[ToBTOpenue, o6o0menue. Pemenne

95 pacYeTHBIX M KAaYeCTBEHHBIX 3314 1 bubmorexa HOK
" " https://m.edsoo.ru/ff0c2572
1o teme "TerioBbie MpouecChl
[ToBTOpenue, o6o0menue. Pemenne
96 paCUYETHBIX U KQaUECTBEHHBIX 3a/1a4 1 bubnuoreka [JOK
o teme "KITJ] TermoBbIx https://m.edsoo.ru/ff0c2a22
nBurareiei”
IToBTOpEHN Hue. Penrenn
97 paocqe(;}?{ilx ;’ ESI?SCTBCeH;mxesa;aq ) 1 bubmorexa [TOK
N " https://m.edsoo.ru/ff0c2b30
o teme "KII/I anekrpoycTaHOBOK
IToBTOpEHN HUE.
98 H26og§:op§;1:6§f£:m r?o Kypcy 1 1 bubmmorexa ITOK
N " https://m.edsoo.ru/ff0c2c52
CBeTOBBIC SIBIICHUS
o | Domoreme obobueme Pibore | B LOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
100 | rexeram o reve "KoneGamnrn | 1 BuSmroress LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
101 | rereromm o ewe "Caerome | 1 Butmroreka LIOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpeHue, 06006meHue. PaboTa ¢
102 TekcTamu 1o TeMe "KBaHTOBas 1 1
sepHas puzuka"
OBUIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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MMPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOI'O OBIIET'O OGPA3OBAHUA
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pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJE TaOIUIl U TPaduKOB,
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¢u3nveckre BEIWYMHBI: HAa OCHOBE aHalW3a YCJIOBHS 3a/1a4d
3alUCBIBATh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTAIONIME  HIIU
M30BITOYHBIC JIAHHBIE, BEIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC
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CaMOCTOSITEJIbHO COOHMpaTh YCTaHOBKY, (PUKCHpOBATh pe3yibTaThl
MOJIy4EHHON 3aBUCUMOCTH (PM3MYECKUX BEIMYMH B BUAE TaOIUIU
rpauKOB, JIeJIaTh BHIBOJIBI [0 PE3YJIbTATAM UCCIICAOBAHUS




1.12

MPOBOJIUTh  KOCBEHHBIE  W3MEpPEHUS  (U3NYCCKUX  BEIWYHH:
IJIAHUPOBATh U3MEPEHUS, COOMPATh HKCIIEPUMEHTATIBHYIO YCTAaHOBKY
U BBINOJHATH WU3MEPEHUS, CIEAysSd NPEIIOKEHHON HWHCTPYKUHUH,
BBIUHCIIITh 3HAYEHUE BEJIWYMHBI W aHAJIU3UPOBATh IOJYyYEHHbIE
pEe3YJbTAThI C Y4ETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe3omacHocTh mpu  pabore cC
1a00paTOPHBIM 000PyIOBAaHHEM

1.14

pa3nuyaTth OCHOBHBIC TPHU3HAKK HM3YYEHHBIX (DPU3MUECKHX MOJeNeit:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPIOE TEJNO, TOUYCUHBIH HCTOYHHUK
CBETa, JIyd, TOHKAas JIMH34, IJAHETapHas MOJENb aTOMa, HyKJIOHHAas
MOJIE€JIb aTOMHOTO siipa

1.15

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMCAHUSA, HCIOJIb3YS
3HaHUSI O CBOMCTBaX (PU3WUYECKUX SABJICHHUH U HEOOXOJAUMbIE
(u3nyecKrue 3aKOHOMEPHOCTH

1.16

HCIIOJBb30BATh CXEMBl M  CXEMaTHYHBIE PUCYHKHM HW3Y4YEHHBIX
TEXHUYECKUX YCTPOWCTB, WU3MEPUTENIBHBIX npuOopoB 51
TE€XHOJIOTMYECKUX MPOLIECCOB MPHU PEUICHUH Y4eOHO-TIPAKTHUECKUX
3a/1a4, ONTHYECKHUE CXEMBI Ul OCTPOCHUS U300paKEHUN B TIOCKOM
3epKajie ¥ coOMparoLei JInH3e

1.17

MPUBOJUTh TpUMEphl (HaXoAuTh HUHPOPMAIMI0 O MPUMEPAX)
MPaKTUYECKOTO MCIOIb30BaHMsl (PU3MUECKUX 3HAHUI B MOBCEIHEBHOMN
KU3HU JUIa  oOecrmieyeHus 0e30MacHOCTH Tpu  OOpalleHHuH C
MPUOOPAMH M TEXHUICCKUMH YCTPOMCTBAMH, COXPAHCHHS 3I0POBbS U
COOJTIOZICHHUS] HOPM 9KOJIOTHYECKOTO TIOBE/ICHUS B OKPYKaIOIIEH cpefie

1.18

OCYILIECTBIISTH MOUCK MHPOpMAINH (HU3HUECKOTO COAEPKAHUS B CETU
HNutepuer, camocTosTenbHO (GOPMYIHPYS TOMCKOBBIM  3armpoc,
HaXxOUTh IMYTH  OMNpEAETCHUS  JOCTOBEPHOCTH  MOJy4YECHHOM
uH(GOPMAIlMM Ha OCHOBE HMMEIONIMXCS 3HAHMM M JOMOJHUTENIbHBIX
UCTOYHUKOB

1.19

UCIOJIb30BAaTh MPH  BBIMOJHEHUHM YYEOHBIX 3aJlaHUMl  HAy4yHO-
HNOMYJISPHYIO JIUTEPATYpy (DU3HUECKOrO COJepikaHHs, CIPABOUYHbBIE
MaTepuaibl, pecypcbl cetu HMHTepHeTr; BmageTh npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAILUU U3 OJHOU
3HAKOBOW CHUCTEMBI B APYT'YIO

1.20

CO3/1aBaTh COOCTBEHHBbIE IHMCbMEHHBIE U YCTHbIE COOOIIEHUS Ha
OCHOBE HH(pOpPMAIMU M3 HECKOJBKMX HCTOYHHKOB (DU3UYECKOTro
coJiepkKaHus, MyOIMYHO NPEACTaBIATh PE3yJabTaThl MPOEKTHOW WIIU
UCCIIEIOBAaTENIbCKOM  JEATENbHOCTH,  HpPU  3TOM  I'PaMOTHO
UCIOJIb30BaTh U3yYECHHBIM MOHATUNHHBIN anmnapaT U3y4aeMoro paszesna
(GU3MKH M CONMPOBOXKJAATh BBICTYIUIGHHWE IIpe3eHTalued ¢ yuéToM
0COOEHHOCTEN ayTMTOPHH CBEPCTHUKOB

1.21

IpU BBINOJIHEHUH YYEOHBIX MPOEKTOB U HCCIENOBaHUN (U3UUECKUX
IPOILIECCOB pacHpeAessaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IOCTaBJICHHBIMU 3aJlayaMM, CJEAUTh 32 BBHINOJHEHUEM IUIaHa
JNEUCTBUMI M KOPPEKTUPOBATH  €ro, aJeKBaTHO  OLICHMBATb
COOCTBEHHBIM BKJIaJ B JIEATENBHOCTh TIPYIIbI, BBICTPAUBAThH
KOMMYHHMKaTUBHOE€  B3aUMOJEHCTBUE,  MpPOSBISASL  TOTOBHOCTH
pazpeniatb KOHQJIUKTHI




IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

7 KJIACC
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®U3UKA U EE POJIb B TIO3HAHUM OKPYXAIOIIETO MHPA

11

®usnka — Hayka O npupone. SBIEHUS NPUPOIBI.
@uU3NYECKUE  SBICHUS: MEXaHUYECKHUE, TEIUIOBbIE,
3JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC

1.2

O®uznyeckue BenMuuHBL ~ M3MepeHue  (pu3MUEeCcKUX
BenmuuuH.  ®Dusmyeckue  npubopsl.  IlorpemHocTts
n3MepeHnil. MexxayHapoaHasi CHCTEMa €IMHHMI]

1.3

EcrecTBeHHOHayuyHBI METOJ TMO3HAHUA: HAOIIOJIEHUE,
IIOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIIBHYKECHUE TUIIOTES,
9KCIIEPUMEHT [0 TPOBEPKE THUMOTE3, OOBSICHEHHE
HaOJIIOaeMOTO SIBJIICHUSI

1.4

Onucanne GU3NIECKHUX SBICHUM C TOMOIIBIO MOEIIEH

1.5

[IpakTnueckue pabOTHI:

#HHPar#t#113mepenre paccTosTHUM.
###Par###lI3mepenne 00bEMa KUAKOCTH M TBEPIOTO
Tena.

###Par###OnpeneneHue pa3sMepoB MaJIbIX TEll.
###Par###lI3mepenue  TemrepaTypsl NPH  TTOMOIIH
KUJKOCTHOTO TEPMOMETpA M TaTYUKa TEMIIepaTyphbl

INEPBOHAYAJIBHBIE CBEJEHMA O CTPOEHNHA BEIIIECTBA

2.1

###Par###CTpoeHre BelecTBa: aTOMbl U MOJIEKYJIBI, X
pasmepbl.  ONBITBL,  JOKa3bIBAIOIIUE  JUCKPETHOE
CTPOCHHUE BEIIECTBA

2.2

#H#Par###]|pmkeHre  4YacTHI[  BeIISCTBa. CBs3b
CKOPOCTH  JBWOKCHHS  YacTHI[ C  TEMIICPaTypOM.
bpoyHoBckoe apuxeHue, nuddy3us

2.3

BSaHMOI[efICTBHe JacTull BCHIECTBA: IIPUTAKCHUC U
OTTAJIKMBAaHHC

2.4

###Par###ArperaTHple COCTOSIHUS BEIIECTBA: CTPOCHHE
ra3oB, XHUJAKOCTeH W TBEPABIX (KPUCTALTMUECKUX) TEJl.
B3anMOCBs3p MEX/y CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX W HMX aTOMHO-MOJICKYJISPHBIM
CTPOCHHUEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSHUI BOJIBI

2.6

[IpakTuyeckue paboOTHI:

#HH#Par###Onenka auaMeTpa aromMa METOJIOM PSIOB (C
UCIOJIb30BaHueM (oTorpaduii).

HHPar###OnpITel 1o HAONIOJEHHWIO  TEMJIOBOTO
paclIMpeHus ra3oB.

HHHPar###OnbITel 10 OOHApY)KEHHIO JEHCTBUS CHI
MOJIEKYJISIPHOTO MTPUTSKEHUS




JIBIDKEHHME U B3AUMOJIEVICTBUE TEJI

3.1

Mexannueckoe IBUKECHUE. PaBHoMepHOE 51
HEPABHOMEPHOE JABMKECHHE

3.2

H#HPar#H##CropocTs. Cpennss CKOPOCTh pu
HEPaBHOMEPHOM JBWKE€HUHU. Pacu€r myrm m BpemeHu
JABUMIKCHUA

3.3

SBnenue uHepuuu. 3akoH uHepuuu. B3aumoneiicTBue
TeJ KaK NPUYMHA MU3MEHEHHUs CKOPOCTH JBUKEHUS TEll.
Macca Kak Mepa HHEPTHOCTH Tejla

3.4

#HHPar### lnotanocts BemecTtBa. CBiI3b IUIOTHOCTA C
KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BEIIECTBA

3.5

Cuiia KaK XapaKTepUCTUKa B3aUMOICUCTBUS Tel

3.6

Cuna ympyroctu u 3akoH ['yka. M3mepenwe cuibl ¢
IMOMOIIIBIO AMHAMOMCECTpPA

3.7

#H#Par###sIsnenne Tarorennsa u cwia Tsokectu. Cuia
TSKECTH Ha Apyrux IaHeTtax. Bec tema. HeBecomocTh

3.8

Cuna tpenusi. TpeHHe CKOJNBXKEHUS W TPEHUE MOKOS.
Tpenue B IpupoJe U TEXHUKE

3.9

###Par###Cnoxxenrne CwWi, HaMpaBlIE€HHBIX IO OJHOU
npsiMoi. PaBHO iIefiCTBYIOIIAs CUJT

3.10

[IpakTnueckue pabOTHI:

OnpeneneHne CKOPOCTH  PaBHOMEPHOTO  JBMKEHUS
(mapuka B OKUAKOCTH, MOJCIH  DJIECKTPUIECKOTO
aBTOMOOWISI W Tak janee). OrnpeneneHue cpeaHen
CKOPOCTH CKOJBKEHHS Opycka WIM IIapuKa I10
HaKJIOHHOM  IIOCKOCTH. OmpeneneHne  IUIOTHOCTH
TBEPIOTO Tena. OnkITHI, JEMOHCTPUPYIOIINE
3aBUCUMOCTb pacTshKeHHs (aeopManu) Npy>KUHBI OT
MPWIOKEHHON  Cuibl.  OIBITBL, JIEMOHCTPHUPYIOIIUE
3aBUCHUMOCTb CHJIbI TPEHHUS CKOJIBKCHHS OT Beca Tella U
XapaKTepa CONMPUKACAOIINXCS IIOBEPXHOCTEH

3.11

Ousnueckue sIBICHUS B MPUPOJIE: IPUMEPBI ABHKEHUS C
Pa3IMYHBIMUA CKOPOCTSIMH B JKUBOM U HEKUBOU MPUPOJIE,
JEMCTBHE CUJIBI TPEHHSI B IPUPOJIE M TEXHUKE

3.12

Texuuueckue YCTpOﬁCTBaZ JUHAMOMCTD, IMOAIIHUITHUKHA

JABJIEHUE T

BEPJIBIX TEJI, )KUJKOCTEN 1 TA30B

4.1

I[aBJ'ICHI/IC TBép,Z[OFO tena. CrocoObl YMCHBIICHUS U
YBCJIWYCHUS OABJICHUA

4.2

JlaBnenue raza. 3aBUCUMOCTh JJaBJIEHUS Ta3a OT 00bEMa,
TeMIIepaTyphl

4.3

Hepe):[aqa JaBJICHUA TBép,[[LIMI/I TCI1aMHu, KHUIKOCTAMU U
razamu. 3akoH Ilackans. [IneBMaTHdecKne MaIIuHbBI

4.4

3aBUCHUMOCTh  JaBJICHHUSI JKUJIKOCTH OT TIyOHHBI.
lMunpocratuyeckuii mapamokc. CooOmiaronyecs CoCcyabl.
I'mapaBanueckne MeXaHU3MBbI

4.5

Atmocdepa 3emnu u atMocdepHoe naBieHue. [IpuanHb
CYIIECTBOBaHMs BO3AYIMIHONH 000704kd 3emin. OmnbIT




Toppuuemiu. 3aBUCUMOCTb aTMOC(EPHOTO JaBJIECHUS OT
BBICOTBI HaJl YPOBHEM MOPS

4.6

N3mepenne armocdeproro mnaeienus. llpubopsr s
U3MEpeHUs: aTMOC(HEPHOTO JaBJICHUS

4.7

JleiicTBre KUIAKOCTM M Ta3a Ha IOTPYKEHHOE B HUX
Teno. BeiTankuBaromas (apxuMmenoBa) cuiia. 3aKOH
Apxumena

4.8

[InaBanue ten. Bo3nyxonnaBanue

4.9

[IpakTnueckue pabOThI:

UccnegoBanme 3aBHCHMMOCTH Beca Tejla B BOAS OT
00béMa TOTrPYKEHHOM B JKUIAKOCTH YacTH Tela.
Ornpezenenre BHITATKABAIONMICH CUJIBI, IEUCTBYIONIECH Ha
TEN0, MNOrpykEéHHoe B  KHAKOCTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAKOIIEH CHIIbI, JEHCTBYIOIICH
Ha TeIO0 B JKUAKOCTH, OT Macchl Teja. OIIBITHI,
JEMOHCTPUPYIOIIHNE  3aBUCUMOCTh  BBITAIKHMBAIOUIEH
CHUJIBI, JIEHCTBYIOIIEH HA TEJIO B JKHAKOCTH, OT 00BEMa
MOTPYKEHHON B JKUJIKOCTh YAaCTH TeJIa U OT IUJIOTHOCTH
JKUJIKOCTH. KonctpynpoBanue apeomeTpa WA
KOHCTpYUpPOBaHUE  JIOOKM W  ONpeAciieHue €€
Irpy30110AbEMHOCTH

4.10

duznueckue SIBJICHUSL B pupoac: BIIMAHUC
aTMOc(EepHOTO JaBIICHNS Ha )KHBOM OpraHU3M, TUIaBaHUE
pBIO

411

TexHudeckre yCTPONCTBA: COOOMIAIOIIHUECS COCYIBI,
YCTPOMCTBO BOJOMPOBOJA, THUIPABIMYECKUNA TMpecc,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW HACOC,
apeoMeTp

PABOTA, MOITHOCTD, DHEPT'M A

5.1 Mexanudeckas pabora

5.2 MexaHuyeckasi MOIIIHOCTb

53 [IpocTble MeXaHU3MBI: pblyar, OJOK, HaKJIOHHas
II0CKOCTh. [IpaBuilo paBHOBeCHsI pblyara

5.4 [IpumMeHeHMe TpaBUiIa paBHOBECHsI pblyara K 0JIOKY
«3om0T0e  mpaBuWio»  MexaHukH.  KoapduuueHt

5.5 H0JIE3HOTO nencTBus MEXaHU3MOB. ITpocTsie
MEXaHHU3MbI B ObITY U TEXHUKE

5.6 [ToTeHumanpHasi SHEpruM Tela, MOAHATOro Hajl 3eMiIEH

5.7 Kunernueckas sHeprus

53 [Tonnas mexaHuueckas SHEprus. 3aKOH H3MEHEHUs U
COXpaHEHMsI MEXaHUYECKOM 3Hepruu
[IpakTyeckue paboOTHI:
#H#Par###Onpenenienne  pabOThl CUJIBI TPEHUs TMpHU

59 PaBHOMEPHOM JIBXKEHHH Tejla M0 TOPHU30HTAIBHOMN

NOBEpXHOCTU. lccnenoBanue ycioBUM PaBHOBECHUS
ppiuara. M3mepenme KIIJ[ HakIOHHOM IIOCKOCTH.
N3yueHue 3aKk0Ha COXpPAHEHUSI MEXaHUYECKON DHEPIUU




510 ®dusnyeckue SBICHUS B TMPUPOJIE: phlUard B Telle
YeJI0BEKa
TexHuuyeckue yCTpOMCTBA: pblyar, TMOJBWXKHBIA U
5.11 HETIO/IBYKHBINA OJIOKH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIIACC
Kon Kon
IIpoBepsiemble 3jIeMeHTbI COAEPKAHUS
paszeJia 3JIeMeHTa
TEITJIOBBIE SABJIEHU A
OCHOBHBIE  TIOJIO)KEHHSI  MOJICKYJISIPHO-KHHETHYECKOI
6.1 TEOPUU CTPOEHUs BemecTBa. Macca u  pasmepsl
Mojiekya.  OmbIThl, TOATBEPXKIAIONIME  OCHOBHBIE
MOJIOKEHUS MOJICKYISIPHOKHUHETUYECKOU TEOPHH
Mopgenu  TBEPAOro, OSKHAKOTO U  Ta3000pa3HOTO
6.2 cocrosiHuil BemectBa. Kpucramnuueckne u amopdHbie
Tea
OObsicHEHNEe CBOWCTB Ta30B, KUJIKOCTEH W TBEPIBIX TEI
6.3 Ha OCHOBE IIOJIOKCHUH MOJICKYJIIPHOKHHETHUECKON
TEOPUHN
6.4 CMmaunBaHue U KallWUTSIPHBIC SIBIICHUS
6.5 TemioBoe paciupeHue u cxarue
6.6 Temneparypa. CBs3b TeMIEpaTypbl CO CKOPOCTBHIO
TEIJIOBOTO JABUKEHUS YaCTHI]
6.7 Buytpennss sueprus. CiocoObl H3MeHEHUs1 BHYTpEeHHEH
' SHEPruu: TeIuonepeaaya U COBepIIeHne paboThI
6.8 Buapl Tennonepenaun: TEIIONPOBOJAHOCTh, KOHBEKIIMS,
6 U3J1y4YeHHE
6.9 KonunuectBo  TemnoTel.  YaenpHas — TEIJIOEMKOCTh
BEILIECTBA
6.10 TeruiooOMeH u  TerIOBOe paBHOBecHE. YpaBHEHUE
TEIUIOBOTO OanaHca
6.11 [InaBneHue u oTBEpAEBaHUE KPUCTATUIMUECKUX BEIIECTB.
VY nenbHas TEIIO0TA MJIaBJICHUSA
[TapooOpazoBanue u  KoHzaeHcanus. Vcmapenwue.
6.12 Kunenune. VYpenpHas  Temora  mapooOpa3oBaHUA.
3aBUCHUMOCTh TEMIIEPATypbl KUIEHUS OT aTMOC(EpHOTro
JTABJICHUS
6.13 BnaxxHocTh Bo3niyxa
6.14 OHeprus TOIIMBA. Y IeibHAas! TEIJIOTA CTOPAHMUS
[Mpunnuner  pabotel  TeroBbix asurartenein  KITJ
6.15 TEIJIOBOTO ABUTaTens. TeruioBble ABUTATENM M 3alluTa
OKpY’Karollen cpeibl
6.16 3aKOH COXpaHEHHUs U MPEBPALIEHUS SHEPTUH B TEIUIOBBIX
npolieccax
6.17 [IpakTuyeckue paboOThI:




HHHPar#H##OnBITEL IO OOHAPY)KEHUIO JCUCTBUS CHII
MOJICKYJIIPHOTO TPUTSKCHHUS.

HHHPar#H#0nbITBL 110 BBIPALIMBAHUIO  KPUCTAJUIOB
IIOBAPEHHOM COJIM WM caxapa.

#HHHPar###0nbITel 10 HAONIOACHUIO  TEIIOBOTO
pacIIMpeHus ra30B, )KUJIKOCTEH 1 TBEPABIX TEIL.
#HH#HPar###Onpenenenue naBieHusl BO3AyXa B OajuloHE
HITPHUILIA.

HHHPar###0nbITbI, JIEMOHCTPUPYIOLIUE 3aBUCHUMOCTH
JABJIEHUS BO3JyXa OT €ro oO0béMa M HarpeBaHus WU
OXJIAXKICHHS.

###Par###1IpoBepka runoTe3bl JTUHEHHON 3aBUCUMOCTHU
JUIMHBI  CTOJIOWKA KUJKOCTH B TEPMOMETPHUECKOMN
TpyOKe OT TeMIepaTyphl.

###Par####Habmonenue W3MEHEHUS BHYTpPEHHEH
SHEPTHH Teja B pe3yjbTare Terionepeaadyd U padoThl
BHEITHUX CHIL

###Par###lccnenoBanre SBIEHUSA TEIJIOOOMEHA TpHU
CMEIIMBAHUM XOJOJHON U rOpsYEl BOJIBI.
#H##Par##H##OnpeneneHue KOJIMYECTBA TEIUIOTHI,
MOJYYEHHOTO BOJIOW MpH TEMJI00OOMEHE C HarpeThbiM
METAJUTHICCKUM IHITHHIPOM.

#H##Par##H##OnpeneneHue yIETBbHON  TEIJIOEMKOCTH
BElIECTBA.

###Par###lccnenoBanue mporecca HCIapeHHus..
#H##Par###OnpeneneHue OTHOCUTEIBHOW  BJIAKHOCTH
BO3/yXa.

#H##Par###OnpeneneHue yneabHONW TETUIOTHI TUTABICHUS
JbJA.

6.18

Ousnyeckue SBJICHHUS B MPHUPOJAE: IOBEPXHOCTHOE
HAaTSDKEHHE W KaNWULSIPHBIE SBIGHUS B MPUPOJE,
KpUCTaJUIBI B mipupoje, uzinydenue ConHila, 3aMep3aHue
BOJI0EMOB, MOpPCKHE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa,
WHes!, CHera.

6.19

Texuuyeckne  ycTpoiicTBa:  KamWUIAPBL,  MPUMEPHI
UCIIOJIb30BAaHUSl KPUCTAIUIOB, >KUIKOCTHBIA TEPMOMETP,
JaT4UK TeMIepaTypbl, TEPMOC, CHUCTeMa OTOILICHUS
JIOMOB, THTPOMETpBI, IMCUXPOMETP, MapoBas TypOHHA,
JIBUTATENb BHYTPEHHETO CTOPaHUSI.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 Onexrpusanus Teil. J[Ba poja dJIEKTpUUYECKUX 3apsI0B
B3aumopeiictBue 3apspkeHHBIX Ten.  3akoH  KynoHa

7.2 (3aBUCHMOCTB CHJIBI B3aUMO/ICHCTBUS 3apsSHKEHHBIX T OT
BEJIMUUHBI 3apsJI0B M PACCTOSHUS MEXTy TeJIaMH)
Onexrpuueckoe noJie. Hanpssk€HHOCTD 2IEKTPUUECKOTO

7.3 nosid. IIpyHIMN cynepno3unuu 3JIEKTPUUYECKUX TMOJIER
(Ha Ka4eCTBEHHOM YPOBHE)

74 Hocutenun »snexTpuueckux 3apsaoB. OJIEMEHTapHBIN

BHGKTpI/I‘-ICCKI/Iﬁ 3apsan. CTpOCHI/IC aToMa. HpOBO,Z[HI/IKI/I )48




JAUSJICKTPUKHA

7.5 3aK0oH COXpaHEHUs ANEKTPUUECKOTO 3apsija

76 ONeKTpUYecKuii  TOK.  YCJIOBHS  CYyLIECTBOBaHUS
IIEKTPUUECKOTO TOKAa. ICTOUHHUKHN MOCTOSIHHOTO TOKA
HevictBus 3IIEKTPUYECKOTO TOKa (TeroBoe,

7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUJKOCTSX M razax

78 Onexrpuueckas 1enb. Cuia TOKa. DIEKTPUUECKOE
HaIpsKEHUE

79 ConpoTuBieHne MPOBOJHUKA. VYaensHOE
CONPOTHBIICHUE BEIIECTBA

7.10 3akon OMa i ydacTka 1enu

711 [locnenoBarenbHOE W MapayielbHOE  COEAUHEHHE
MIPOBOTHUKOB

712 PaGorta u MOMIHOCTH DIEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa — Jlenna

713 DneKTpuyecKkue Henu M IMOTPEOUTENH DIEKTPUUYECKOM
sHepruu B ObITy. KopoTkoe 3ampIikaHme

714 [ToctostnHble MarHuTHl. B3anMonelcTBUE MOCTOSTHHBIX
MAarHuTOB

715 MarnutHoe mone. MarHuTtHOE TmONEe 3€MIIM M €r0

' 3Ha4YeHHe JUIsl )KU3HU Ha 3emIie

716 OnbiT Opcrena. MarHuTHOE MOJIE JIEKTPUUYECKOTO TOKA.
[TprMeHeHne AIeKTPOMAarHuTOB B TEXHUKE
JleficTBe MarHMTHOTO IIOJII HA IPOBOJHHUK C TOKOM.

717 SHGKTPO,Z[BI/IFaTeJ'IBV MIOCTOSIHHOTO TOKa. HCEIOJ'II;SOB&HI/IG
ANIEKTPOABUTaTENe B TEXHUMYECKUX YCTPONCTBAX M Ha
TpaHCIIOPTE

718 OnbiTel  Dapanes.  SBiaeHue  AIEKTPOMATHUTHOM
uaaykuuu. [Ipasuno Jlenna
DIIeKTpOTeHepaTop. Crioco0sI MOJTyYEHUSI

7.19 AJICKTPUYECKON  DHEprum. DNEeKTpOCTaHIIMM  Ha
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH
[IpakTueckue pabOTHI:
OnpITHl N0 HAOTIOACHUIO SICKTPU3AIUHN TEN MHIYKIIHEH
U TIPU COTIPUKOCHOBEHUU.
HccnenoBanue AeicTBUS SIEKTPUYECKOTO TONS  HA
MPOBOJAHUKY U TUAIIEKTPUKHU.
COopka u mpoBepka pabOThl DIEKTPUUECKON IeNu
MOCTOSIHHOTO TOKA.

7.20 W3mepenue u perylimpoBaHUe CHIIBI TOKA.

W3mepenne u peryimpoBaHie HaPsHKCHUSL.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT CONMPOTUBIICHHUS PE3UCTOPA U HAINPSHKCHUS
Ha pe3UcTope.

OmnbITHI, JEMOHCTPHUPYIOIINE 3aBUCHMOCTh
ANIEKTPUYECKOTO COTPOTHBICHUSI MPOBOJIHUKA OT €ro
JUTHHBI, TUTOIIATN TIOTIEPEYHOTO CEYCHUS M MaTepuara.




[IpoBepka mpaBWiia CIOXKEHHUS HAOPSOHKEHUA IIpU
IIOCJICZIOBATEIIbHOM ~ COEIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mpaBwiia A CWIbI TOKa HPU HapauleIbHOM
coeluHeHUU  pe3uctopoB.  OrmpexneneHue  pabOThI
JNIEKTPUYECKOTO TOKa, MIYLIEro 4Yepe3 pPEe3UCTop.
OnpeneneHre  MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIJICIISIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UIYIIETO Yepe3 JaMIOYKy, OT HalpsKEHUs
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MAar"guTHOI'O B3aI/IMOZI€I\/JICTBI/I$I IIOCTOSAHHBIX MAar"HuTOB.
HSyquI/Ie MardivuTHOI'O IOJIA MIOCTOAHHBIX MAarHUTOB ITPU
uX oObenMHeHMH W pazaeneHun. McciemoBanue
JIEACTBUSA AJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnpIThl,  JIEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
BSaHMOHeﬁCTBHH KaTyIIKH C TOKOM W MarHuTa OT CHJIbL
TOKa W HampaBJ€HUs TOKAa B Karymke. 3yueHue
I[GI\/'ICTBI/IS{ MAardiuTHOrO IOJi1 Ha MPOBOAHUK C TOKOM.

Koncrpynpopanue u HU3y4YCHHE paboThI
3IIEKTPOJIBUTATEIIS. H3mepenne KIT
3JIEKTPOIBUTATENBHOMN YCTaHOBKH. OIBITBI 1o

HCCIIEIOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOW WHIYKIUU:
HCCIIEIOBAaHNE W3MEHEHUW 3HAYEHUS W HalpaBJICHUS
WHIYKIIMOHHOTO TOKa

7.21

Ousnyeckue SBIEHUS B TPUPOJE: AJIEKTPUUYECKHE
ABIIEHUST B  aTtMocdepe, INEKTPUYECTBO  KHUBBIX
OpraHru3MOB, MarHUTHOE ToJIe 3eMITH, Apeld IMOFOCOB,
POJIb MarHUTHOTO TIOJISI JUI KU3HU HA 3emJie, MOJIIPHOe
CUSTHUE

1.22

TexHHUeCcKHe YCTPOMCTBA: 3JIEKTPOCKOIN, amIepMeTp,
BOJIETMETP, PEOCTAT, CUETUUK DIICKTPUICCKOH SHEPTHH,
AJIEKTPOOCBETUTENIbHBIE ~ TPUOOPBI,  HArpeBaTelbHbIC
AIEKTPOTPUOOPHI (Ipumepsr), ANEKTPUUECKHUE
NPEIOXPAHUTEIH, dJICKTPOMArHUT, 3JICKTPOJBUTATEINb
MIOCTOSIHHOTO TOKA, TeHEPATOP MOCTOSIHHOTO TOKa

9 KJIACC
Kon
paszena Kox snemenra [IpoBepsieMble 311€MEHTHI COAEPIKAHUS
MEXAHUWYECKHUE SBJIEHUA
81 Mexannueckoe JBHKEHHE. MarepuanpHas —TOYKa.
Cucrema orcuéra
8.2 OTHOCHUTEIBHOCTD MEXaHUYECKOTO JIBHYKEHUS
8 8.3 PaBHOMEpHOE NPSMOIMHENHOE IBHKEHUE
#H#Par###HepaBHOMEepHOE PSIMOJIMHEHHOE JBUKEHHE.
8.4 CpenHAss ©  MIHOBEHHass CKOpPOCTb  Tejla  IIpU
HEPABHOMEPHOM JBUKEHHUH
85 YckopeHue. PaBHOyCKOpEHHOE IIPSAMOJIMHEWHOE

JIBIDKEHUE




8.6

#H#Par###Cro00 1O nageuue. OneiTel [ anunes

#H##Par###PaBHoMEepHOE JBWKEHUE TIO OKPY>KHOCTH.

8.7 [lepuox u uactota oOpamienus. JluneitHas u yrioBas
ckopocTH. LIeHTpOCTpEMUTEIBPHOE YCKOPEHHE

8.8 [lepBriii 3akoH HproToHa

8.9 Bropoii 3akon HeroTroHa

8.10 Tperuii 3akon HeloToHa

8.11 HHAPar###] [pyuHUIMIT CYTIEPIIO3UIINN CUIT

8.12 Cuiia ynpyroctu. 3akoH ['yka

813 ##HPar#H##Cuna TpeHus: cuila TPEHUs CKOJBKEHUS,
CHJIa TPEHHSI TTOKOSI, APYTHE BUIBI TPECHHS

814 ##HPar#H#Cuna  TSHKECTM W 3aKOH ~ BCEMHUPHOTO
TATOTEHUsS. Y CKOpeHHe CBOOOIHOTO MaCHUS

815 JBuxenne  muiaHer  Bokpyr  Comnma.  IlepBas
KocMuYeckasi ckopocTb. HeBecomocTs U meperpysku

816 PaBHOBecre MaTtepuanbHOM TOYKUA. AOCOIOTHO TBEPOE
TEJ0

817 ###Par###PaBHoBecue TBEPIOTO Tela C 3aKpEIIEHHOMN
0ChI0 BpanieHusi. MomeHT cuiibl. LleHTp TshkecTr

8.18 Nmnynsc Tena. U3menenne nMiynbca. IMnynsce cumsl

8.19 3aK0H COXpaHEHUs UMITYJIbCa

8.20 #H#H#Par###PeakTUBHOE IBIDKEHNE

8.21 Mexanundeckasi paboTa U MOIITHOCTh

8.27 PaGota cun TsmkecTH, ympyroctd, TpeHHs. CBs3b
SHEPTHH U pabOTHI

823 [loTenuuanbHas dSHeprus Tela, MOTHATOTO  HaJ
MOBEPXHOCTHIO 3eMIIH

8.24 [ToTeHnmanpHast SHEPTUS CXKATON PYKUHBI

8.5 Kunernueckass sHeprusi. Teopema 0 KHUHETHYECKOU
SHEPruu

8.26 3aK0H COXpaHEHUsI MEXaHUYECKON PHEPTUHU
[IpakTuueckue pabOTHI:
Omnpenenenue cpeqHeil CKOPOCTH CKOJBXEHUS Opycka
WIM JBIDKEHUS IIapuKa [0 HAKIOHHOM TIIOCKOCTH.
Omnpenenenre yCKOpeHHUs Tela MpPU PAaBHOYCKOPEHHOM
JBUKEHUH 110 HAKIIOHHOM IMJIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH IMYyTH OT BPEMEHU IIpU
PaBHOYCKOPEHHOM JIBH)KEHUH 0e3 HayaJlbHOM CKOPOCTH.

827 [IpoBepka rumoTe3bl: €CIM NpPU PABHOYCKOPEHHOM

JABHMKCHUNU 0e3 HavalbHOU CKOpPOCTU MYTU OTHOCIATCA
KaKk psan HEYETHBIX quceii, TO COOTBECTCTBYIOLIHC
IMPOMCIKYTKH BPEMCHU OJJUHAKOBLI.

HccnegoBanue 3aBUCUMOCTH CHUJIBI TPCHUS CKOJIbKCHU
OT CWJIbl HOPMAJIBHOTO  HOAaBJICHUA. Ol'[peI[eJ'ICHI/IC
KOS(I)(I)I/II_II/ICHTa TPCHUA CKOJIBXKXCHUA. Ol'[peI[CJ'ICHI/IC
JKECTKOCTHU NPYXUHBIL. OnpeneﬂeHHe pa6OTBI CHIJIbI
TPpCHUA TIpU  PaBHOMCPHOM  JIBWXKCHHH TCJa TIIO




FOPU30HTAJIBHON moBepxHOCTH. OmnpeneneHue padOTHI
CWIBl  YOPYroCTM  IIpU  NOABEME  Ipy3a  C
HUCIIOJIb30BaAHHUECM HCETIOABMKHOI'O u IO ABMXKXHOT'O
0JI0KOB

dusnyeckre SIBICHUS B npupoac: MpuiIrBbl U OTIMBEI,

8.28 nBukeHue 1iaHeT CoOJIHEYHON CHCTEMBI, PEaKTHBHOE
JIBI)KEHUE JKUBBIX OPraHU3MOB
8.29 TexHuyeckue  yCTpOWCTBA:  CIIHJIOMETP,  JATYUKH

IIOJIOKEHUS, PACCTOSIHUS M YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEFAHW A 1 BOJIHBI

9.1

KonebarenbHoe neuxkenue. OCHOBHbIE XapaKTEPUCTHKU
KoJe0aHul: epro/1, 4acToTa, aMIIMTy1a

9.2

Maremarnueckuit U NIPYXKUHHBIN MAasiITHUKHU.
[IpeBparenue sHEprun Mpu KoyiedaTeIbHOM ABHKCHUN

9.3

3aryxarouue KojeOaHus. BbulHyXJeHHbIE KoseOaHUS.
Pe3onanc

9.4

Mexanndeckne BoHBEL. CBOHCTBA MEXaHHUYECKHX BOJIH.
[IpomonbHBIE M MONEpedHble BOJHBI. J[JIMHA BOJIHBI U
CKOPOCTb €€ pacnpocTpaHeHuss. MeXxaHn4eCcKre BOJIHbBI B
TBEPAOM TeJle, CEICMUYECKUE BOJIHBI

9.5

3ByK. [']poMKOCTB M BbICOTa 3ByKa. OTpakeHUE 3ByKa

9.6

NHudpa3Byk u yapTpa3Byk

9.7

[IpakTrueckue pabOTHI:

Omnpenenenne 4YacTOThl W Tepuojaa  KoJjeOaHMi
MaTEeMaTUYEeCKOr0 MasiTHHKA.

OmpeneneHnne 4YacTOTBI W Tepuojaa  KoJjeOaHMi
MPY)KUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH  TEepHOJia  KOJeOaHMIA
MOJBEINICHHOTO K HHUTH Tpy3a OT JJIMHBI HHUTH.
HccnenoBanue 3aBUCUMOCTH  TEpHOJia  KOJeOaHMIA
NPY)KHUHHOTO MasTHHKa OT Macchl rpy3a. l[IpoBepka
HE3aBUCHMOCTH nepuo/ia KoJIeOaHHI rpy3a,
MOJBEIICHHOTO K HUTH, OT MAacChl I'py3a U KECTKOCTH
npyxuHsl. I3Mepenne yckopeHusi CBOOOHOTO MaeHUs

9.8

dusnyeckue SIBICHUS B npupoac: BOCIIPHUATHUC 3BYKOB
JKUBOTHBIMH, 3CMIICTPSACCHUC, celicMuuecKue BOJIHEI,
HyHaMHu, 5X0

9.9

TexHuueckue yCTpPONCTBA: 3XOJIOT, MCIIOJIb30BaHUE
yIbTPa3BYyKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

QHGKTpOMaFHI/ITHOG TI0JIC. QHGKTpOMaFHI/ITHHe BOJIHBI.
CBoiicTBa QJICKTPOMATI'HUTHBIX BOJIH

10.2

IlIxana aIeKTPOMArHUTHBIX BOJIH

10.3

OneKTpoMarHuTHas npupojaa cBera. CKOpOCTh CBeTa.
BoiHOBEIE cBOMiCTBa CBETa

10.4

[IpakTuyeckue paboOTHI:
WN3ydeHne CBOMCTB  DJIEKTPOMATrHUTHBIX BOJH €




OMOIIIbI0 MOOMJIBHOTO TesedoHa
dusnyeckue SBICHUS B MOpUpoAe: OHOJOTMYECKOe

10.5 JeicTBue BHJIUMOTO, yABTPaHOIETOBOTO u
PEHTIE€HOBCKOI'O M3IIy4CHHI

106 Texanueckue YCTPOMCTBA: _ MCIONE30BAHHE
AIIEKTPOMATrHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U

CBETOBBIE SBJIEHUA

111 JIyueBas monens cBera. MIcTOUHMKHM cBETa

11.2 [IpssMOsIMHENHOE PACIPOCTPAHEHHUE CBETA

113 OTtpaxenue cBerta. [lmockoe 3epkano. 3akOH OTPAKEHUS
CBETa

11.4 [Ipenomnenne cBera. 3aKOH TMPETOMIICHHS CBETA.
[TostHOE BHYTpEHHEE OTpaKEHHE CBETa

11.5 JInnza. Xox yden B IMH3E

116 OnTnueckast cuctema (poToarnmnapara, MHKpOCKONa u
TeecKomna

117 I'maz xak onTudeckas cucrema. biM30pykoCcTs U
JAITbHO30PKOCTh

118 Paznoxenne 6enoro ceera B criektp. OnbiTel HptoTOHA.
Cro)XeHne CeKTpalIbHBIX BEeTOB. Jlucriepcus cBeTa
[IpakTnueckue pabOTHI:
HccnenoBanne  3aBUCUMOCTHM  Yrja  OTpayKEHUs

11 CBETOBOTO JTy4a OT YTJIa MajeHHS.

W3ydeHne xapakTepUCTHK H300pa)KeHUs MpeaMmeTa B
IUIOCKOM 3€pKaie.
HccnenoBanne  3aBUCUMOCTH  yIjla  IPEIOMIICHUS
CBETOBOTO JIy4ya OT yrja MaJieHusl Ha TPaHule «BO3IYyX —

11.9 CTEKJIO».
[TonydyeHne M300paKEHH C TOMOIIBIO COOMpPAOIICH
JIUH3BI.
Omnpenenenre (OKYCHOIO pAacCTOSHUS M ONTHYECKOMN
CHJIBI COOMPAIOLIEH JIMH3BI.
OnbITHI MO Pa3IoKEHUIO 0EJIOro CBETa B CIIEKTP.
OnbITel MO BOCHPUATHIO LIBETA IPEIMETOB IPU HUX
HAOIIOJICHUH Yepe3 IIBETOBbIE (DHIBTPHI
dusuueckue sBIeHUS B mpupoie: 3aTMeHus CoiHua U

11.10 Jlynbl, 11BeTa TeJd, ONTHUYECKUE SBIEHUS B aTtMmocdepe
(uBet Heba, pedpakiiys, pagyra, MUPax)

11.11 Texuuueckue ycTpoicTBa: OUKH, HEPUCKOTI,
¢doToanmnapar, ONTUYECKHE CBETOBOIbI

KBAHTOBBIE SABJIEHUA

121 OmnbiTel Pe3epdopna u maHeTapHas MoOJEIb aroMa.

Monens aroma bopa
12 122 Hcnyckanue W moryomeHue cBeta atoMoM. KBaHTBHI.
' JIunenyaTsle CIIEKTPbI
12.3 PagnoaktuBHOCTh. Anb(a, 6eTa- 1 raMMa-u3ITydeHHsI
12.4 Crpoenne aromHoro sapa. Hyknonnas Monens




aTOMHOTO siapa. M3oTomnsl

PagnoaxtuBHble npeBpamieHus. llepuon mnomypacmana

12.5
ATOMHBIX SIJIEpP
126 SAnepHble peakuuy. 3aKOHbl COXPAaHEHUs 3apsi0BOTO U
MacCOBOTO YHUCE
12.7 DHeprus cBsi3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunrtesa u nenenus saep. Vicrounuku snepruu
CouHna u 3B€311
12.9 SnepHas _ DHEpreTHKa. [eiictBue  paauOaKTUBHBIX
U3JTyYEHHUI Ha )KUBbIE OPraHU3MBI
[IpakTnueckue pabOTHI:
Habntonenne CHulOmHBIX M JIMHEHYAThIX CHEKTPOB
1210 U3ITy4YEHUS.
WccnenoBanue TpEeKoB: M3MEPEHHE SHEPTMM YaCTHIIbI
0 TOPMO3HOMY TyTH (110 (hoTOrpadusm).
W3mepenue pagnoakTuBHOro poHa
®usnyeckue SABICHUS B NPHUPOJAE: €CTECTBEHHBIN
paAnoOaKTUBHBIN ¢on, KOCMUYECKHE Ty4H,
12.11 PaaMOaKTUBHOE HW3JIY4€HHE MPUPOJIHBIX MHHEPAJIOB,
JIEWCTBUE PAAUOAKTUBHBIX H3JIYyYEHU Ha OPraHu3M
YEJI0BEKa
1212 Texnuueckue YCTpOICTBA: CIIEKTPOCKOII,

VMHIUBUYAJIbHBIN JO3UMETp, KaMepa Buibcona




IMPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHON MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOOBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI 0CBOEHHsI OCHOBHOI 00pa3oBaTe/1bHOIi
NPOrpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

[lonnmanme ponmu  GU3UKM B HAYYHOH  KapTHHE  MHpa;
c(hOpMHUPOBAHHOCTH 0a30BBIX MPEICTABICHUNA O 3aKOHOMEPHOU CBSI3U
U TI03HABAa€MOCTHU SBJICHUW MPUPOABI, O POJU DIKCIEPUMEHTa B
¢uszuke, o cucreMooOpasyroueil poiau (U3MKK B Pa3BUTHUU
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrud, o0 HBOJIIOLUU
(U3UYECKUX 3HAHUM M WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOMU
KapTUHE MHUpPA, O BKJAJE€ POCCUHCKUX M 3apyOeKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE MPOIIECCOB OKPYKAIOLIErO
MUPA, Pa3BUTHE TEXHUKU U TEXHOJIOTUH

3HaHUA O BHJAX MaTepuu (BEIIECTBO U MOJ€), O ABWKEHUU Kak
croco6e CylecTBOBaHUS MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOpUU
CTpPOEHHUSI BEIECTBA, O (DU3MUECKON CYIIHOCTH SIBJICHHM MHPUPOJIBI
(MEXaHMYECKHX, TEIUIOBBIX, 3JEKTPOMAarHUTHbIX U KBaHTOBBIX);
YMEHHE pa3inyaTh SBJICHUS 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (prU3NUecKoe SBICHHUE;
YMEHHUE paclo3HaBaTh MPOSBICHNE U3YYEHHBIX (PU3MUECKUX SIBICHUHN
B OKpYXKAIOIIEM MHpE, BBIJICNAS HUX CYLIECTBEHHbIE CBOWCTBA
(Tpu3HAaKM)

Bnagenue ocHoBamMM TMOHSATHITHOTO ammapara ¥ CHMBOJHYECKOIO
A3blKa (PM3UKU U KCIIOJIb30BAHUE WX JUISl pelieHHs yd4eOHBIX 3ajady;
YMEHHME XapaKTepHu30BaTh CBOMCTBa Tel, (U3WYECKHE SIBICHUA U
IPOLECCHI, UCTIOJIb3Ys PYHIAMEHTAIbHbIE U YMIUPUUECKHIE 3aKOHBI

VYMenune onmceBaTh HN3YUYCHHBIC CBOMCTBA TENI U (1)I/I3I/ILI€CKI/I6 SIBJICHMUA,
HCIIOJIb3YA (bI/ISI/I‘IeCKI/Ie BCJIIMYHUHBI

Bnagenue ocHoBaMM METOJOB HAy4YHOTO [IO3HAHUS C Y4ETOM
coOJI0IeHNs MPaBWII 0€30MAaCHOTO TPyAa: HaONIOACHUE (U3HMYESCKUX
SIBJICHUM:

YMEHHE CaMOCTOSTEIBbHO COOMpATh HKCHEPUMEHTANbHYIO YCTAaHOBKY
U3 JaHHOTO Habopa 00OpYAOBaHMS MO WHCTPYKIMH, OMHCHIBATH XOJI
OTIbITA U 3aMKCHIBATh €T0 Pe3yNabTaThl, (GOPMYIUPOBATH BHIBOIbI;
MPOBEJCHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUN (PH3NUECKUX BETUUHH:
YMEHHME IUIAHUPOBAaTh W3MEPEHHs, CaMOCTOSATEIbHO CcOOUpaTh
JKCMEPUMEHTAJIbHYI0 YCTAaHOBKY IO HWHCTPYKIUHU, BBIUUCIATH
3HaUEHUE BEIMYMHBI U aHAJIM3UPOBATH MOJYYEHHBIE PE3yAbTaThl C
y4€TOM 3aJaHHOM MOTPEITHOCTH PE3yIbTaTOB U3MEPEHU;
NPOBEJCHHE  HECJOXKHBIX  OKCIEPUMEHTANbHBIX  HMCCIEIOBAHMIA;
CaMOCTOSITENIBHO  cOOMpaTh OKCIEPUMEHTAIBHYI0 YCTaHOBKY U
OPOBOAWTH  HCCIAEAOBAaHWE IO  WHCTPYKIHMH,  TMPEACTaBIAThH
MOJIy4YeHHbIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUJE TaOIUIl U
rpaduKOB, YUUTHIBATh MOTPEITHOCTH, JIENATh BHIBOJBI TI0 PE3yJIbTaTaM
HCCIIeTIOBAaHUS

[loHuMaHue  XapakTepHBIX  CBOHCTB  (U3MUYECKHX  MoJesei




(MaTepuanbHasi TOYKa, aOCOTIOTHO TBEPAOE TENO, MOJEITH CTPOCHUS
rasoB, JKMJKOCTEH M TBEPABIX TeJ, IUIAHETApHash MOJEIb AaToMma,
HYKJIIOHHAsi MOJIEJIb aTOMHOTO s/pa) U YMEHHME NPUMEHITh UX AN
00BsICHEHUS! PU3UUECKUX MTPOIECCOB

YMeHne oOBACHATh (PU3UYECKHE MPOIECCHI M CBOICTBA TEJ, B TOM
9guciae W B KOHTEKCTE CHUTyallud MPaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIIATh IPUYHMHHO-CIICICTBEHHBIEC CBSI3U U
CTPOHTH OOBSICHEHHE C OMOPON HA M3yYCHHBIE CBOMCTBA (PH3MUECKUX
SBIICHHUH, (PU3NIECKHE 3aKOHBI, 3AKOHOMEPHOCTH U MOJICIH

YMmeHnue pemats pacuéTHble 3amauu (Ha Oaze 2 — 3 ypaBHEHUM),
UCIIOJIb3YSl 3aKOHBI U (QOpPMYyNbl, CBA3BIBaOIIME (PU3MUECKHE
BCJIMYMHBI, B YaCTHOCTH, 3alMCBIBATHL KpPATKOC YCJIOBUC 3aJayu,
BBISIBIISITh HEJOCTAIOLIME JIaHHBbIEC, BBIOMPATh 3aKOHBI U (HOPMYIIBI,
HE0OXOoIMMBbIE JUIsl €€ pelleHHs], UCI0Ib30BaTh CIPAaBOYHbIE JaHHBIE,
IIpOBOAUTH pvaéTm U OLCHUBATHL PCATUCTUYHOCTL IMOJYYCHHOI'O
3Ha4YCeHHS (DU3UYECKON BEIIMYMHBI; YMEHHE OTMPEACISATh pa3sMEpPHOCTh
(bu3nuecKoi BeIMYUHBI, TOJYYEHHON IPH PEIICHUH 3aaun

YMeHne XapakTepu30BaTh MPUHIMUIBI JEUCTBUS  TEXHHYECKHUX
YCTPOWCTB, B TOM YHCJI€ OBITOBBIX MPHOOPOB, W TPOMBIIILICHHBIX
TEXHOJIOTHYECKUX IMPOIECCOB MO0 MX OMUCAHUIO, UCIIOJB3Ys 3HAHUS O
CBOMCTBaX (M3MYECKUX SBJICHUH U HeoOXoaumble (Qu3mdeckue
3aKOHOMEPHOCTH

10

YMeHHe HCIoNb30BaTh 3HAHUS O (PU3MUYECKUX  SIBICHHAX B
MOBCETHEBHOW KW3HM JJIs1  oOecrieueHUss O€30MacHOCTH TP
oOpamieHun ¢ OBITOBBIMH ~ TIpUOOpaMHU W TEXHHUYECKHUMU
YCTPOHCTBAMH, COXPAHEHUS 3JI0POBbSI M  COONIONEHHS HOPM
HKOJIOTUYECKOTO TMOBENCHHsI B OKPYXKAWOIIEH cpene; MOHMMaHUeE
HEOOXOJMMOCTH TPUMEHEHHS JAOCTIDKEHWH (U3MKH W TEXHOJIOTUH
VTSl PallMOHATIBHOTO MPUPOIOTIOIE30BaAHMSI

11

OneIT mOMCKa, NpeoOpa3oBaHUs M IMpPeACTaBICHUsS HHMOpPMALUU
(U3MYECKOTO COJEpKaHUA C MCIOJIb30BAaHHEM HH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH; YMEHHE OLIEHUBATh JOCTOBEPHOCTH
MOJIy4eHHOM MHQOpMAIM Ha OCHOBE UMEIOIIMXCS 3HAHUA U
JOTIOTHUTEIBHBIX ~ MCTOYHHUKOB, YMEHHME  HCIOJIb30BAaTh  IpH
BBITIOJTHEHUH Y4YeOHBIX 3a/laHuil HaydyHO-TIOMYNSPHYIO JIUTEPATypy
(bu3nUecKoro coaep)KaHMsl, CIpPAaBOYHBIE MaTEpUaibl, PECYpPChl CETH
WNurepuer; BnageHue 0a30BbBIMH  HaBBIKAMH  MPe0oOpa3oBaHUS
uHbOpMAllMM U3 OJHOW 3HAKOBOM CHCTEMBbI B JAPYryl; yMEHHE
co3ZaBaThb COOCTBEHHBbIE IMCHMEHHBIE M YCTHBIE COOOIIECHHS Ha
OCHOBE MH(MOpPMAIIUU U3 HECKOJIbKUX HCTOYHUKOB




IHEPEYEHD 2JIEMEHTOB COJAEPKAHUSA, IPOBEPAEMBIX HA OID ITO

OU3UKE
Kox IIpoBepsieMblii 3JIEeMEHT COJePKAHUS
1 MEXAHUWYECKUE ABJIEHUA
11 Mexannueckoe JBukeHue. MarepuanbHas Touka. CucremMa oOTcuéra.
' OTHOCUTENBHOCTH JIBHXKCHUS
PaBHOMepHOE M HepaBHOMepHOe ABMkeHHE. CpemHsisi ckopocTh. Dopmyiia
1.2 JUTSL BBIYUCIICHHS CPeHel ckopocTu: V = S/t
PaBHOMEpHOE TIPSIMOJMHEHHOE JBIKEHUE. 3aBHCUMOCTh KOOPJIMHATHI Teja
OT BPEMEHHU B CITydae paBHOMEPHOTO MPSIMOJIMHEHHOTO JBWKCHUS
1.3 MO =Xy +01
I'padmkm 3aBHCHMOCTH OT BpPEMEHH IS MPOCKIIMH CKOPOCTH, IMPOCKIIHH
MepEeMEIIeHUs, IyTH, KOOPJIWHATHI IMPH PABHOMEPHOM IPSIMOJMHEHHOM
TIBUKECHUT
3aBUCHMOCTh KOOPJMHATHI TeJa OT BPEMEHH B Cllydae PaBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO JIBUKCHHUS:
EQ
Sylf) =vg, =f+ay = 3
@opmynbl Ui MPOEKIUHU MEepeMelleHrs, TPOEKIUU CKOPOCTH U MPOEKLUUU
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKECHHUU:
;2
1.4 Sy (T) =y, t+d, - E 3
U.\'('f] =Upy T4, L,
a.(f)=canst,
U:r‘ - l""1.'1" =2H_T.S'_T
I'paduku 3aBUCHMOCTH OT BpPEMEHHU JUIsl MPOEKIMU YCKOPEHHS, MPOEKIHH
CKOPOCTH, TPOEKLHHU MepeMelleHus], KOOPAUHATH MPH PABHOYCKOPEHHOM
IPSIMOJIMHEHHOM JBH>KEHUU
CBoOonHoe manenue. @opmyibl, OMMCHIBAIONINE CBOOOJHOE MaJIeHUE Tela
M0 BEPTUKAIIU (IBUKEHHE TeJla BHU3 WJIM BBEPX OTHOCUTEIILHO MOBEPXHOCTH
1.5 3emnn). ['paduku 3aBUCHMOCTH OT BPEMEHHU ISl MPOEKIUU YCKOPEHHS,
IPOEKIIMA CKOPOCTH W KOOPIMHATHI MPU CBOOOJHOM TMAJCHUM Tela IO
BEPTHKAIH
CKOpOoCTh paBHOMEPHOTO JBIDKEHHUS Tela MO OKPYKHOCTH. HampaBneHwue
CKOPOCTH.
®dopmyna 171 BBIYUCICHUS CKOPOCTH 4Yepe3 pPajnyc OKPY>KHOCTH U TIEPUOJ
oOpalieHus:
1.6
_2mR
T
LenTpocTpemurenbHoe yckopeHue. HampaBieHue HEHTPOCTPEMHUTEIHLHOTO
yckopeHusi. @opmyna i BRIYUCIECHUS] YCKOPSHHUS




_uw
=R
®dopmyina, CBSI3bIBaIOIIAsl IEPUOJ] U YACTOTY OOpallleHUs:
v = 1
T

Macca. IInotHocTh Bemecta. @opmysia sl BBIYUCIEHUS IIIIOTHOCTH:
m

17 P=7
1.8 Cuna — BekTopHast pusnueckas BenuyrHa. ClokeHue Cui
1.9 SBnenue nnepuuu. Ilepssiii 3akoH HproToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlieHHOCTh BEKTOPa YCKOPEHUS Tejla U BEKTOpa CUJIbI,
JIEWCTBYIONIEH HA TEJIO
Bzaumopericteue Ten. Tpernit 3akoH HeroToHa:
1.11 F. p I _P-I—Q
Tpenue nokos u TpeHue ckonbxkeHus. GopMyna Ui BEIUUCIECHUS MOJIYJISA
CHJIBI TPEHUS CKOJIb)KEHHUS:
F_=un-N
1.12 = H
Hedopmanus tena. Ynpyrue um Heynpyrue nedopManuu. 3aKOH YIpYyrou
nepopmarnuu (3akoH ['yka):
1.13 F=k-Al
BcemupHoe TArorenue. 3akoH BCEMUPHOTO TATOTEHHUS:
My -5
F=G-—L1 _2
R
1.14 Cuna TspxkecTd. Y ckopeHue cBOOOIHOTO MaICHHSL.
dopmyna Ui BRIYUCICHHUS CHJIBI TSDKECTH BOJIM3M MOBepXHOCTH 3emun: F =
mg.
JIBmxenue nianet Bokpyr ConHua. IlepBas kocMudeckas CKOpOCTb.
HeecomocTs u neperpysku
1.15 Hmnynbe Tena — BeKTopHas pu3nyeckasi BeITUUMHA.




=mi

Nmnynbc cucremsl e 3Menenue umnynbca. MMImynbc cusbl

1.16

3akoH COXpaHCHUA UMITYJIbCA IJIs 3aMKHYTOI>'I CHUCTEMBI TCJI:
p=nyU +im, U, =const

PeakTtuBHOE NBMKEHUE

1.17

Mexannueckas padota. @opmyrna Ayl BBIYUCICHUS Pa0OThI CHIIBIL:
A=Fscosu
Mexanndeckass MOITHOCTB:

4
r

N=

1.18

Kunernueckas n noreHumanbHas sHeprus. @opmyria 1is BBIYUCICHUS
KUHETHUYECKON SHEPTUU:

2
Teopema 0 kuHeTHUECKOW SHEPrUK. POopMyIa JUIsl BEIYMCICHUS
MIOTCHIMAJILHOW SHEPTUH TEJIa, IOAHITOIO
Hag 3eMuéit:

E,=mgh

1.19

MexaHnuyeckasi JHEpPIusi:
E=E. +E »
3aKOH COXpaHEHHUs MexaHu4yeckoil sepruu. dopmyna yig 3aKkoHa

COXpaHEHHUs MEXaHUYECKOM HEepPTrur B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpaieHne MexaHM4eCKOW SHEPrUH MTPU HAJTUUYNN CUJIbI TPEHUSL.

1.20

[IpocThie MeXaHU3MBIL. «30JI0TOE IPABUIIO» MEXAHHKH.
Peruar. Moment cuisl: M - Fl.
VYcnoBue paBHOBECHS phluara:

M +M, +..=0
TToaBUXHBIN ¥ HENOABUKHBINA OJIOKU. KII1JI IIPOCTBHIX MEXaHU3MOB,
n= A‘E[ME:&E&.H

Aﬂrpaqe:ﬂm A

1.21

JlaBnenue TBEpAOIO TEA.
dopmyina U1 BBIYUCIICHUS JaBJICHUS TBEPIOTO Tena:
_F
P75

JlaBnenue raza. AtMocgepHoe JaBlieHHeE.




I'mppocraTuyeckoe naBlIeHUE BHYTPH KUIKOCTH.
@Dopmyiia Ui BBIYMCIICHUS 1aBJICHUS BHYTPHU KUIAKOCTH:

p=pgh+p,

1.22

3axoH [lackans. 'mapaBaudeckuii npecc

1.23

3akon Apxumena. Dopmyna Jyisi ONpEACNICHUs] BBITAJIKUBAIONIEH CHIIBI,
JEUCTBYIOIIEH Ha TEJO, TOTPYKEHHOE B KUJIKOCTh WM Ta3:

Ycnosue nnaBanus Tena. [1naBanue CyAOB M BO3QYyXOIlJIABAHUC

1.24

Mexanudeckue KkoJsieOaHUs. AMIUIMTY/AA, TMEPUOJ] U YacToTa KoOJIeOaHU.
®dopmyra, CBI3BIBAIOIIAS YACTOTY U MEPUOJI KOJIeOaHUH:

1.25

MareMaTtnueckuii M TNPYKHHHBIA MasTHUKH. [IpeBpamieHune sHepruu Inpu
KoJIe0aTeIbHOM JBMKEHUN

1.26

3aryxatoniue kojebanus. BerayxaeHusie koyebanus. Pesonanc

1.27

Mexanndeckue BOJIHEL HpO}IOJ'IBHBIe " IMOIICPEYHBIC BOJHEIL. HJ'II/IHa BOJIHBI 1
CKOPOCTh PACHpPOCTPAHCHHUS BOJIHBIL:

L=v-T

1.28

3ByK. [’ poMKOCTB U BbICOTa 3ByKa. OTpakeHUE 3ByKOBOM BOJIHBI HA TPaHUIIC
IByX cpell. H(pa3Byk U ynbTpa3ByK

1.29

Ipakxmuueckue pabomol

N3mepenue cpeqHeil MIOTHOCTH BEIIECTBA; apXUMEI0BOM CHIIBL;, KECTKOCTH
IpYXHHBI; KO3 (ULIMEHTA TPEHUS CKOJIBKEHHUSI; PAOOTHI CHIIBI TPEHHUS, CHIIBI
YIIPYTrOCTH; CPEIHEN CKOPOCTH ABIKEHUS OpycKa M0 HAKJIOHHOM IUIOCKOCTH;
yckopeHusi Opycka Mpu JABIKEHUU IO HAKJIOHHOM IUIOCKOCTH; YacTOTHI U
nepuoja KoJieOaHWW MaTEeMaTHYeCKOro MAasTHUKA; YacTOThl W Iepuoja
KoJe0aHuN MPYKMHHOTO MAasTHUKA; MOMEHTa CHJIbI, JEHCTBYIOLIETO Ha
pblyar; paboThl CHUJIBI YOPYTOCTH TMpU MOABEME Tpy3a C IOMOIIBIO
HEMOJIBKKHOTO OJI0Ka; pabOThl CHIIBI YOPYTOCTH NpU TOIBEME TIpy3a C
MOMOIIIBIO TIOJIBUKHOTO OJIOKA.

HccnenoBanue 3aBUCMMOCTH apXUMEIOBOW CHIIBI OT 00BbEMA MOTrpYKEHHOM
YacTU Tejla U OT IUIOTHOCTH JKHAKOCTH; HE3aBUCUMOCTU BBITAJIKUBAIOLICH
CHJIBI OT MAaccChl Tella; CHJIbI TPEHUS CKOJBXKEHUS OT CUJIbl HOPMAaIbHOTO
JABJIEHUs M OT poOJa IOBEPXHOCTH; CHJIBI YINPYrOCTH, BO3ZHUKAIOIIEH B
NpY)KUHE, OT CTENeHH Ae(opManuy NpyKUHBI; YCKOpEeHUs Opycka oT yria
HAKJIOHA HAampaBsIONIed; mepuoAa (YacToThl) KoJIeOAHUN HUTSHOTO
MasiTHUKa OT JUIMHBI HUTH; TIepHoja KojeOaHUN MPYKMHHOTO MasTHHKA OT
Macchl Ipy3a M JKECTKOCTH IPY)KHMHBI; HCCIEJOBAaHUE HE3aBUCUMOCTHU
nepuoja KojeOaHUil HUTSHOTO MasTHHKa OT Macchl rpys3a. l[IpoBepka
YCIIOBHSI PABHOBECHSI pblyara

1.30

Dusuueckue s61eHUL 8 npupode: NpUMCPLI ABMXKCHUA C PA3JIMYHBIMU
CKOPOCTSAMHU B )KMBOU M HEXHBOU mnpupone, JIENCTBUE CHUIIBI TPCHUSA B
Ipupoac M TCXHHUKE, MPUIMBBI U OTJIMBBI, OIBUKCHHUC ILIAHCT ConHeuyHOU




CUCTEMBI, PEAKTUBHOE [BUKCHUE OJXUBBIX OPraHU3MOB, pbIYard B TeJe
YeJ0BeKa, BIMSHIE aTMOC(HEPHOTO JaBICHUS Ha )KMBOW OpPraHU3M, IJIaBaHHUE
pBIO, BOCHpHATHE 3BYKOB JKHUBOTHBIMH, 3EMJICTPSICEHUE, CEHCMHUYECKHE
BOJIHBI, IIYHAMH, 3XO

Texnuueckue ycmpoftcmea.‘ CIIMAOMCTP, AaTYUKHU IMOJIOKCHUA, PpaCCTOAHHUA U
YCKOPCHUA, AWMHAMOMCTP, HNOJAUIUIIHUKH, PAKETBI, pbIYar, HOI[BPI)KHLIﬁ n
HGHOILBI/DKHBIﬁ 6JIOKI/I, HAKJIOHHAaA IJIOCKOCTb, IPOCTHIC MEXaHHU3MbI B 6I>ITy,

1.31 N .
COOOIIAOIINECS COCY/IBI, YCTPOUCTBO BOJAOIIPOBOIA, THIPABIMUECKUH TIpece,
MaHOMeTp, OapoMeTp, BBICOTOMEp, TOPIIHEBOH HACOC, apeoMeTp, IXOJIOT,
WCII0JIb30BaHUE YIbTPA3ByKa B OBITY M TEXHHUKE

2 TEITJIOBBIE ABJIEHUS
OCHOBHBIC TIOJIOKEHUS MOJICKYJIIPHO-KHHETHYESCKOH TEOPUU CTPOCHHUS

2.1 BemecTBa. Mojenu TBEPAOTO, JKUAKOTO W Ta3000pa3HOTO COCTOSHUN
BemecTBa. Kpucrammmaeckue u aMop@HbIe Tena

29 JlBmkenne wdactuil BemecTtBa. CBs3b CKOPOCTH JBW)KCHHSI YacTHI[ C

' Temneparypoil. bpoynoBckoe aBmxenue, iuddysust

2.3 CMaunBaHue U KalWUISIPHbIE SIBICHUS

2.4 TerutoBoe pacimpeHue u CxaTHe

2.5 TennoBoe paBHOBECHE

26 Bryrpennss sHeprus. Pabora m Temuionepenada Kak CIOCOOBI M3MEHEHHS

' BHYTPEHHEH YHEPTrUn

2.7 Bupl Tenonepenaun: TEIIONPOBOTHOCTh, KOHBEKIINS, H3TYICHHE
HarpeBanne wu oxnaxnaenue Teia. KoaMYecTBO TEIUIOTHL. Y AelbHas
TEMIOEMKOCTb:

2.8

O=cm(t,—1)
3aK0H COXpaHEHUs YHEPTHM B TEIUIOBBHIX IpolieccaX. YPaBHEHHE TEIIOBOTO
Oaianca:
2.9 _
O+0,+..=0
Hcnapenue u konaeHcanus. MzMeHeHue BHYTpPEHHEW SHEPruu B IMpoliecce
210 WCIIApeHUsT W KOHJCHcanuu. KumneHue >KMIKOCTH. VYIelbHas TeIuioTa
' napoo6pazosanus: L = Q/m

2.11 BnaxHocTh BO3yxa
[InaBnenue u xpucrtajumszanus. l3MeHeHue BHYTpEHHEH »SHEPruu MpHU
TJIaBJICHUU U KPUCTAJUTH3AIMH. Y JeNbHas TEIUIOTAa IIaBICHHUS:

2.12 59

m
BHyTpeHHsisE SHeprusi CropaHus TOIUIMBA. YJelbHas TEIUIOTa CrOpaHus
2.13 toruiBa: g = Q/m
2.14 [Tpunanune! padots! TemnoBbix neurateneid. KI1J1 rermoBoro apurarens




Ipakmuyeckue pabomul

N3mepenne  ynenpHOM  TEIJIOEMKOCTH  METAJUIMYECKOrO  LUJIMHAPA;
KOJINYECTBA TEIUIOTHI, IIOJY4EHHOTO BOJOM KOMHATHOM TEMIIEPaTyphl
(UKCUPOBAaHHON MacCchl, B KOTOPYIO OIYIIEH HArpeThlii IMINHAD;

2.15 KOJIMYECTBA TEIUIOTHI, OTJAHHOTO HATrPeThIM IUJIMHAPOM, MOCJIE OMYCKAHHS
€ro B BOJly KOMHAaTHOW TeMIIepaTyphl, OTHOCUTEIHHOM BIAXKHOCTH BO3/1yXa;
yACNbHOW  TEIUIOTHl  IUIaBJICHUs JbAa. VccnegoBanue  M3MEHEHUS
TEMIIEPATYPhI BOABI MPU PA3THMYHBIX YCIOBUSX; SBJICHHUS TEIUIOOOMEHA TIPH
CMELIMBAHUM XOJIOJHOM U rOpsiYed BOJIBI; POLECCA UCTIAPEHUS
Qusuueckue A6NeHus 6 npupode. TOBEPXHOCTHOE HATSHKEHHE U

216 KaMIAPHBIE ABJICHAS B TPUPOJE, KPHCTALIBl B MPUPOJE, H3IYHYEHHE
Connua, 3amep3aHue BOJOEMOB, MOpCKHE Opu3bl; 0Opa3oBaHHME pPOCHI,
TymaHa, MHes, CHeTa
Texuuueckue  ycmpoticmeéa:  KalWUISPbl, TNPUMEPHl  UCHOJB30BaHUS

217 KPUCTAJUIOB, KHJAKOCTHBIA TEPMOMETp, JaT4UK TEeMIIepaTyphl, TEPMOC,
CHUCTEMa OTOIUICHHUS JIOMOB, THTPOMETPHI, IICUXPOMETP, MapoBas TypOWHa,
JBUTATEJTh BHYTPEHHETO CTOPaHUSs

3 DJIEKTPOMATHUTHBLIE SBJIEHU A

3.1 DnekTpu3arys Ten. J[Ba Buaa d37eKTPUIECKUX 3apsiioB

3.2 B3anmoeiictBre 3apspkeHHBIX Tell. 3akoH Kymona

3.3 3aK0H COXpaHEHUS ANEKTPUIECKOTO 3apsiaa

34 DnekTpuyeckoe mosie. Hanpssk€HHOCTh aiekTpudeckoro moJist. [IpuHumn
CYINEPIO3UINH IIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

35 Hocutenu snextpuueckux 3apsiioB. JleHCTBUE AJIEKTPUUYECKOTO TOJA Ha
aneKkTpudeckue 3apspl. [[poBOTHUKY U IUANEKTPUKH
[ToctostHHBIN 3nekTpuyeckuil ToK. JlelcTBusl anekTpuyeckoro Toka. Cunia
Toka. Hanpsbxenue.

3.6 I =q/t,U=Al
DNEKTPUUECKOE COMPOTUBIICHHE. Y ACTBHOE SIEKTPUYECKOE COTPOTUBIICHHE:

3.7 R =pl/S

38 3akon Oma 151 yuactka sekrpuyeckoit nenu: | = U/R
[TocnenoBarensHOE COeIMHEHNE TPOBOIHUKOB:

I, =1, U=U,+U,. R=R, +R,
3.9 [TapannensHO€ cOeIMHEHNE MPOBOAHUKOB PABHOTO CONMPOTUBIICHUS:
U=U;I=1+I;R=2.
CMenaHHble COeAMHEHUS! TPOBOJHUKOB
310 PaGota u momrHOCTh Anektpudeckoro Toka. A = Ult, P = Ul
3.11 3akoH Jlxoyns — Jlenia:




O=I"-R-t

3.12

OmneiT Opcrena. MaruuTHoe nose OpsiMOro MPOBOJHUKA C TOKOM. JIluHuuM
MAarHUTHOM MHAYKIIHH

3.13

MaruutHoe mnoJie HOCTOAHHOTO MarHuTa. B3amMoOIeWCcTBUE MOCTOSHHBIX
MAarHUTOB

3.14

JlelicTBME€ MarHMTHOTO IOJISI HA POBOJIHUK C TOKOM

3.15

OneiTel ®apanes. fABienue snekrpoMarHuTHON HHAYKIUU. [IpaBuiio Jlenna

3.16

Ipaxmuyeckue pabomoi

W3mepeHne SIeKTPUYECKOTO COMPOTHUBICHHS PE3WCTOpA; MOIIHOCTH
AIIEKTPUUYECKOTO TOKA; pabOTHI SJIEKTPUIECKOTO TOKA.

HccnemoBanue 3aBHCHMOCTH CHJIBI TOKA, BO3HUKAIOMIETO B TIPOBOJHUKE
(pe3ucTopbl, JIaMIlOYKa), OT HaNpsDKEHUS HAa KOHIAX IPOBOJIHUKA;
3aBUCHUMOCTHU COIIPOTUBJIICHHMA OT JJIHHBI TMIPOBOJHHUKA, IUIOIIAANW €TI0
MMOMEPEHYHOTO CCUYCHUA U YACIIBHOI'O COITPOTHUBIICHUS.

[IpoBepka IpaBUJIa e DJIEKTPHUYECKOTO HANpPsDKEHUS pu
MOCJICJIOBATEIbHOM ~ COSJAMHCHWH IPOBOJHUKOB; TIPABWJIA JUIS  CHUIBI
EKTPUIECKOT0 TOKa TIPH IMAPALICIIBHOM COCIWHEHUU IPOBOJIHHUKOB
(pe3ucTOphl U JTAMITOYKA)

3.17

Qusuueckue sa61eHUs 6 npupode. SIEKTPUYECKHE SIBJICHHUS B aTtMmocdepe,
ANIEKTPUYECTBO JKMBBIX OpPraHU3MOB, MAarHUTHOE ToJie 3eMild, Jpeid
MOJIFOCOB, POJIb MArHUTHOT'O TOJIS AJIs1 )KM3HU Ha 3emJie, MOJISIPHOE CUSIHUE

3.18

Texnuueckue ycmpoticmea: >IEKTPOCKOI, aMIIEpPMETP, BOJBTMETP, PEOCTaT,
CUETYMK DJIEKTPHUUECKOW HSHEPrHH, DJICKTPOOCBETHTEIBHBIE MPHOOPHI,
HarpeBaTeIbHbIC ANEKTPONTPUOOPHI (mpuMepsI), AIEKTPUIECCKUE
NPEIOXPAHHUTENH, AJIEKTPOMArHUT, AJIEKTPOIBHUraTeIh IOCTOSHHOTO TOKA,
TeHepaTop MOCTOSIHHOTO TOKa

3.19

SHGKTPOMaFHI/ITHHe poankbl. [lkama SJICKTPOMAarHuTHBIX BOJIH

3.20

JlydyeBast mozienb cBerta. [IpsiMonHeliHOe pacpocTpaHEeHUE CBETa

3.21

3aKoH OTpPaXXCHUA CBETA. ITnockoe 3€pKaI0

3.22

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOH IMPECIOMJIICHUSA CBETA

3.23

[[chepcmi CBCTa

3.24

JIunza. Xon nydeit B muna3ze. POoKycHOE paccTosiHKE JTUH3bI. ONTHYECKas Cria
mun3el; D = 1/F

3.25

I'ma3 xak ontrdeckas cucrtema. OnTudeckue HpI/I60pBI

3.26

Ipakmuyeckue pabomol

W3mepeHne onTryeckoi cuiibl coOuparoiel JUH3bl; POKYCHOTO PacCTOSIHUS
coOuparomieid JIMH3bl (MO CBOMCTBY paBEHCTBA pa3MepoB INpeAMeTa U
n300paXkeHMsl, KOr/ia MpeaIMeT pacrosiokeH B ABOMHOM (okyce), mokazaTens
IPEJIOMIICHUS CTEKIIA.

HccnenoBanne cBOHCTBA M300pa)KeHMs, IMOJYYEHHOTO C  MOMOILBIO
coOuparomiel JTUH3bl; N3MEHEHHs (POKYCHOTO PACCTOSHUS JBYX CIOKEHHBIX
JIMH3; 3aBUCUMOCTH YIJIa MPEJIOMIIEHHUS CBETOBOIO JIyda OT YIjia MaJeHHus Ha
I'PAaHULIE «BO3JYX — CTEKIIO»

3.27

Qusuueckue saenenus 6 npupoode: 3armenus Connua u JlyHbl, 1BeTa Tel,
ONTUYECKHUE sIBIEHUs B atMocepe (11BeT Heba, pedpakiius, paayra, MUPax)




Texnuueckue ycmpoiicmea: OYKH, TEPUCKOI, (oToanmapaT, ONTHUECKHUE

3.28

CBETOBO/IBI
4 KBAHTOBEBIE SBJIEHUA

41 PagnoaktuBHOCTh. Anb(a-, Oera-, ramMma-m3mydeHus. Peaxnum anbda-u
Oera-pacriaja

42 OmnwiTel Pesepdopna mo paccesHuto anbda-dactuil. [lmaHeTapHas MoJeib
aToma

4.3 CocraB aToMHOTO sifjpa. M30TOIBI

4.4 [Iepnon nomypacnaza aTOMHBIX SAEp

4.5 SnepHble peakiyu. 3aKOHbI COXpPaHEHUs 3apsAJ0BOI0 U MAaCCOBOTO YHCET
Qusuueckue s61eHUs 6 Npupode: €CTECTBEHHBIH pPaJHOAKTHUBHBIN (OH,

4.6 KOCMHYECKHE JIy9H, PaJUOAKTHBHOE W3IyYEeHHE NPUPOJHBIX MHHEPAJIOB,
JIeiCTBUE PaJIMOAKTHBHBIX U3TYUYE€HUIH Ha OPTaHU3M YeIOBeKa

47 Texnuueckue ycmpouicmea: CIEKTPOCKOIN, WHIMBHUIYaIbHBI HT03UMET,

kamepa BuibcoHa, simepHast SHEpreTuka
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