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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma no ¢pu3uKe Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHUs COCTaBIIEHA HA OCHOBE
MOJIOKEHNH M TpeOOBaHWM K pe3yabTaraM OCBOCHHS Ha 0a30BOM YypPOBHE OCHOBHOM
oOpa3oBaTeNbHOM mTporpamMel, ipeacTaBieHHbIX B DI'OC 000, a Takxke ¢ yaérom denepanbHOM
paboueii mporpammbl BociTanus U KoHnenmmu npenogaBanus yaeOHoro npeamera «Duznkay.

Coneprkanue mporpamMmmsl 1o (pu3uke HarpaBIeHO Ha (POPMUPOBAHUE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYYAIOIIMXCSI U OPTaHU3AIUI0 H3Y4YeHUs! (PU3UKU Ha JEATEIHHOCTHOW OcHOBe. B
nporpaMme 1o (PHU3MKE YYUTHIBAIOTCS BO3MOXXHOCTH YYEOHOTO TpeAMeTa B pealn3aluu
tpeboBarnii ®I'OC OOO K TUIAHUPYEMBIM JIMYHOCTHBIM M METANpeIMETHBIM pPe3yibTaTam
oOyueHus, a TaKKe MEXIPEIMETHbIE CBSI3M €CTECTBEHHOHAy4YHBIX Y4E€OHBIX IMPEAMETOB Ha
YpPOBHE OCHOBHOT'O 00I1I€TO 00pa30oBaHuUs.

[Iporpamma no Qu3suke ycTaHaBIMBaeT paclpeiesieHne y4eOHOro maTepuana o rojaam
obydeHus: (1Mo Kiaccam), NpeajaracT TMPUMEPHYIO TMOCIEA0BATEIILbHOCTh HW3YYCHHUS TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUs MPEIMETHOTO COACPKaHUSI U YUETE€ BO3PACTHBIX OCOOCHHOCTEM
00yJaronuxcs.

[Iporpamma no ¢usuke pa3paboTaHa C IEeNbI0 OKa3aHUSI METOJMYECKON MOMOIIIM YUYUTEII0
B CO3JJaHUH paboyeil MporpaMMebl 1o y4eOHOMY MIPEeIMETY.

®uszrka ABISETCS CUCTEMOOOPA3YIOUINM JIJIsl €CTECTBEHHOHAYYHBIX Y4EOHBIX MPEIMETOB,
MOCKOJIbKY (PM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJIEHUH, N3ydyaeMbIX XUMUEH,
Ouosorueil, actpoHoMuend u Qundeckoil reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MpefocTaBiseT HauboJiee sicHble oOpas3lbl NMPUMEHEHHs HAaydHOTO MeEToJa
MO3HAHUS, TO €CTh CII0co0a MOIy4eHUs JOCTOBEPHBIX 3HAHUN O MUPE.

OnnHa w3 TIaBHBIX 3a7a4 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0Iero oOpa3oBaHUS
COCTOMT B (POPMHUPOBAHMH €CTECTBEHHOHAYYHOM TpPaMOTHOCTM M HWHTEpeca K HayKe Yy
00yJaronuxcs.

N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpPENAIoJiaracT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMHI €CTEeCTBEHHOHAYUYHYIO TPaMOTHOCTb:

® Hay4yHO OOBSCHSTDH SIBIICHUS;

® OLIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIIEIOBAHMUS;

® UHTEPHPETUPOBATH JAaHHBIE W MCHOJIb30BaTh Hay4yHbIE JOKa3aTelbCTBA IS
MOJIy4EHUS BBIBOJIOB.

Henu wu3yueHus (U3NKU HAa YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSA ONPEICIICHBI B
Konuenuun npenogaBanus yuyeOHoro npeaMera «Pusnka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepainuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBI,
yrBepxka€HHOU pemenreM Koiserum MunncrteperBa npocsemieHust Poccuiickoit denepanuun
(mpotokoun ot 3 nekabps 2019 r. Ne [TIK4BH).

Pabouyas nporpamma Bocnutanusi MbOVY «/loHckas mkosna UMEHH

B.I1.JlaBuieHKO» peanu3yeTcs B TOM YHCIe U YePe3UCIOIb30BaHNE BOCIIUTATEIBHOTO
MOTEHIMalIa YpOKOB (PU3HUKH. DTa paboTa OCYIIECTBIISETCS B CIEAYIOMNX (Popmax:

e [loOyxzaeHue oOyyaromuxcsi coOM0AaTh Ha YPOKE OOIIETIPUHATHIE HOPMBI TIOBEICHUS,
npaBuja OOLIEHMS CO CTapmIMMHU (TI€JarordH4ecKUMH pabOTHUKaMM) M CBEPCTHUKAMHU
(oOyuaroMucs ), IPUHIUIBI yUeOHON TUCIUIUIMHBI U CAMOOPTaHNU3aLlUH.

—  IIpuBneuenne BHUMaHUA 00YJaIOMIMXCS K IIGHHOCTHOMY aClEeKTY H3Y4aeMbIX HAypOKax
MIPEIMETOB, SIBIICHUH, COOBITHII Yepes:
— oOpalieHue BHUMaHHMS Ha HPABCTBEHHbIC AaCMEKTbl HAyYHBIX OTKPBITUH, KOTOpbIE



HU3Yy4aroTCs B I[aHHLIfI MOMCHT Ha YPOKE; Ha HpeI[CTaBI/ITeJ'Ief/'I YUYCHBIX, CBA3AHHBIX C
HU3y4acMbIMH B IIaHHbeI MOMCHT TEMaMH, Ha TOT BKJIanl, KOTOpBIfI OHH BHCCJIM B PAa3BUTHUC
HaIen CTpaHbl U MHpPA, HA I[OCTOfIHLIe noapaxaHusi NpUMEPBI UX KU3HU, HA MOTHUBBI HUX
MOCTYIKOB;
(] Hcnonbp3oBaHKE BOCTIUTATEIBHBIX BO3MOYKHOCTEH COJIEpKaHUS YUeOHOTO MpeMeTa Iy
(dhopMHpOBaHHS Y 00YJAIOIINXCS POCCHIUCKUX TPATUITMOHHBIX TYXOBHO- HPABCTBEHHBIX
Y COIIMOKYJIbTYPHBIX LIGHHOCTEH Yepe3 Mo I00p COOTBETCTBYIOIIMX 3a/1a4 JIsl pEIICHUS,
MPOOJIEMHBIX CHTYaIlUui U OOCYKICHHSI B KJIacce
[J BxirodyeHue B ypOK UTPOBBIX MPOLEAYP, KOTOPBIE IOMOTaOT MOIIEPKATh MOTUBALIUIO
O6y“IaIOHII/IXC$I K HOJY4YCHHUIO 3HaHI/II71, HaJIa’KUBAaHUIO IIO3UTHBHBIX MECKIMYHOCTHBIX
OTHOIIEHUH B KJacce, TOMOTalT YCTAHOBJICHHUIO J0OpOKenaTeNbHOl aTMocdepsl BO BpeMs

ypoKa.
(] IlpumeHeHHe Ha ypOKE€ HWHTEPAaKTUBHBIX (OpM  pabOThl, CTUMYIUPYIOLUIUX

MI03HABATEIbHYI0O MOTHBALIMIO O0YJarOIUXCS.
[ IlpumeHeHue rpynnoBoil paboThl WKW PabOTHI B Mapax, KOTOpPbIE CIIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMaH/IHOM pabOThI M B3aUMOJIEHCTBHIO C IPYTUMH 00 yJarOIIMMHUCS.
e Bribop u uCnonab30BaHUE Ha YpPOKaxX METOJIOB, METOAMK, TEXHOJIOTUH, OKa3bIBAIOIINX
BOCITUTATENIbHOE BO3ACWCTBHE HAa JMYHOCTh B COOTBETCTBUM C BOCIMTATEIbHBIM HJICANIOM,
LEJIBIO U 33/1a4aMU BOCITUTAHUS.

® I/IHI/IHI/IHpOBaHI/Ie U TOAACPIKKaA HCCJ’IGI[OB&TGHBCKOﬁ ACATCIIBPHOCTHU INKOJIBbHUKOB B
dbopme BKITIOUEHHS B YPOK Pa3IMYHBIX HMCCIIENOBATENbCKUX 3aJlaHWid W 3a7ad, 4TO JaeT
BO3MOXKHOCTh ~ OOyYaromuMcss  NPUOOPECTH  HABBIKK  CAMOCTOSITEIBHOTO  pelIeHUs
TEOPETUYECKON TpoOJIeMbl, TEHEpUpoBaHUS MW O(QopMiIeHUS COOCTBEHHBIX THIIOTE3,
YBKHUTEILHOTO OTHOUICHHUS K UY)KUM HICSM, ITyOTMYHOTO BBICTYIUICHHSI, apTyMEHTUPOBAHUS
Y OTCTaWBaHUS CBOCH TOUYKH 3PEHHUSI.

® VCTaHOBJICHHE YBAXKUTENBHBIX, JTOBEPUTEIbHBIX, HE(QOPMAIbHBIX OTHOLICHUN MEXIy
YUUTEIEeM U YUEHUKaMH, CO3/JaHHEe Ha yPOKaX SMOLMOHAIbHO-KOM(MOPTHON Cpebl.

esun nzyyenus pu3uKu:

e MpuOOpeTeHHe HHTEepeca M CTpeMJIeHHs OOy4yalouuxcsi K HaydHOMY H3YyYEHHUIO
MIPUPO/IbI, Pa3BUTHE UX UHTEIUIEKTyaIbHbIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABICHUH O HAydyHOM METOJle¢ TMO3HaHUA H (OPMUPOBaAHUE
HCCIIEIOBATENIbCKOTO OTHOIICHHSI K OKPYXKAIOIIUM SIBJICHUSIM;

e (opmupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKHY;

e (opmupoBaHue NpPEACTABICHUNA O o (PU3UKU I PA3BUTUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH ¥ TEXHOJOTHUH;

e pa3BUTHE IMPEACTaBICHUI O BO3MOXHBIX cdepax Oyayuieil mnpodeccuoHanbHOMI
NeSITeNIbHOCTH, CBSI3aHHOM ¢ (PU3UKOI, MOArOTOBKA K JalIbHEUIIEMY O0YYEHUIO B ATOM
HaIpaBJICHUU.

JlocTkeHne S3TUX Ieneld MporpaMMbl TO (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro

o0Opa3oBaHus 00eCcIIeYnBACTCS PEIICHHEM CISAYIONINX 3a4a4:

e MnpuoOpeTeHre 3HAHHIA O JUCKPETHOM CTPOSHHUH BEIIECTBA, 0 MEXaHUYECKUX, TETIOBBIX,
ANEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TMpuoOpeTeHHe YMEHUH OINUChIBAaTh W  OOBACHATH (UBUYECKUE SIBICHUS C
WCIIOJIb30BAHUEM MOJYYEHHBIX 3HAHUM;

® OCBOCHHME METOJOB pEHICHUS MIPOCTEUIIMX pPacCUYETHBIX 3aJady C MCIOJIb30BaHUEM
(buznuecKux MoJieneit, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;



e pa3BUTHEC yMEHUH HAOMIOAATH MPHUPOJHBIC SBICHUS ¥  BBIIOJHSATH  OIIBITHI,
nabopaTopHble pabOTHl M AKCIEPHUMEHTAIBHBIE HCCIEAOBAHHUS C HCIOJIH30BAaHUEM
M3MEPUTENBHBIX TPHOOPOB;

e ocBoeHHE NPHEMOB pabOTHl ¢ HMH(poOpMaIme (QU3NUECKOro COACp)KAHUS, BKIIOYAst
WHOOPMALIMIO O COBPEMEHHBIX JOCTH)KCHHSIX (U3MKH, aHAIU3 W KPUTHIECKOE
OIICHUBaHKE WHPOPMALINY;

® 3HAKOMCTBO €O cepamu NMpoPheCcCUOHATBHON ACATEIHHOCTH, CBA3aHHBIMHU C (DU3UKOMH,
Y COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX (PU3HMUCCKON HAYKH.

Ha wn3yuyenue ¢usuku (0a30BBI ypOBEHB) Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS

oTBoAUTCS 238 yacoB: B 7 Kiacce — 68 yacoB (2 yaca B Hellemo), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEINIO).

[Ipennaraemslii B mporpamme 1o Gpu3uKe nepeueHb J1adopaTOpHBIX pabOT U OMBITOB HOCUT
pEeKOMEHAATENbHBIA XapaKTep, YYUTENb JeJaeT BbIOOp MpPOBEACHUS J1A0OPATOPHBIX paboT U
OTIBITOB C YYETOM MHIUBUIYAIbHBIX 0COOEHHOCTEN 00yUarommXcsl, CIUCKa 3KCIIEPUMEHTAIbHBIX
3aJJaHuH, IIpeAaraeMbIX B paMKax OCHOBHOTI'O FOCYJapCTBEHHOI'O 3K3aMeHa 10 (U3UKE.



COJEPKAHUE OBYYEHUA
7 KJIIACC

Paznes 1. @u3uka u e€ poJib B NO3HAHMHU OKPY/KAI0IIero Mupa.

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

Ousnueckue BenMuMHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpuOOPHI.
[TorpemHoCcTs M3MEPEHNU. MeXyHapOaHASI CUCTEMA EAVHULL.

Kak ¢u3uka m apyrue ecTeCTBEHHBIE HAyKH HM3Y4aroT Mpupoay. EcTecTBeHHOHAay4YHBIN
METO/i TMO3HAHUS: HAOIIOJEHHE, IIOCTAHOBKA HAydyHOTO BONPOCA, BBIABM)KEHHE THIIOTES,
SKCHEPUMEHT [0 TMpPOBEpKEe TUIOoTe3, O0ObsicHEeHHe HalmogaeMoro spieHus. OnucaHue
(u3NYeCKUX SABJICHUN C TIOMOIIIbIO MOJEIEH.

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 HeHb! JeNIEHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.

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 BeleCcTBA: aTOMbl W MOJEKYJbl, HUX pa3Mepbl. ONbITHI, JI0Ka3bIBAIOIIUE
JMICKPETHOE CTPOCHUE BEUIECTBA.

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

ArperatHble COCTOSIHMSI BEIECTBA: CTPOCHHE Ta30B, JKHAKOCTEH U  TBEPABIX
(kpucTamuinyeckux) Tena. B3auMocBs3b MexAy CBONMCTBAMHU BELIECTB 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.
Cpennsisi CKOPOCTh IPY HEPABHOMEPHOM JIBMKEHUH. Pacuér myTu u BpeMeHU JABUKECHHUS.

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 AUHAMOMETpA. SIBlIeHNE TATOTEHUs U cuiia TshkecTH. Cuiia TSKeCTH
Ha Jipyrux miaHetax. Bec tena. HeBecomocTs. Ciioxkenue cui, HalpaBieHHbIX IO OAHOM IMPSIMOM.
PaBnoaelictByromast cui. Cuna TpeHus. TpeHue CKOJbXEHUs U TPEHUE MoKos. TpeHue B mpupoie
Y TEXHHKE.

Jemoncmpayuu.

Habnroenne MexaHu4ecKoro IBUKEHHS Tela.
N3mepenune ckopocTy MPSMOJTMHEHHOTO IBHXKCHHMS.
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. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO ABWXKEHHUS (IIapUKa B KUIAKOCTH, MOJICIH
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, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT Beca Tenla U
XapaKTepa CONMPUKACAIOIINXCS IIOBEPXHOCTEM.

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

JaBnenue. CriocoObl yMEHbIIICHUS U YBEIMUEHUs AaBiieHus. JlapieHue ra3a. 3aBUCUMOCTh
JaBJIeHUA ra3a oT 00béMa, TeMneparypsl. [lepenaua qapienus TBEPABIMU TEIaMHU, )KUIKOCTIMH U

ok wnE

razamu. 3akoH Ilackans. ITHeBMaThueckue MamIMHBI. 3aBHCUMOCTH JaBJICHUS KUIKOCTH OT
rnyounsl.  ['mapocratmdeckuid  mapagokc. CooOmarommecs  cocynbl. [ 'mapaBiaudeckue
MEXaHH3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpuuuHBI CylIeCTBOBAHUS BO3YIIHOMN
o6oioukn 3emau. OnbiT Toppuyennu. M3mepenue aTrMochepHOro JaBlICHHs. 3aBUCHMOCTH
aTMoc(epHOrOo JaBJICHHUA OT BBICOTHI HaJd YypoBHeM Mops. [lpubGopbl mis u3MepeHUs
aTMOC(hepHOTO JIaBJICHHS.

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

Hemoncmpayuu.
3aBUCUMOCTD JAaBJICHUS I'a3a OT TEMIIEPATYpPHI.

[lepenaua naBneHus KUJIKOCTBIO U Ta30M.
Coobmaromumecs: Cocypl.

I'mppaBnuueckuit nmpecc.

[IposiBnenue aericTBUs aTMOC(EPHOTO TABICHHUSL.

o~ wbdE



6. 3aBHCHMOCTb BBITAJIKMBAIOLICH CHIBI OT OO0BEMa TMOTPYKEHHOM YacTH Tena |
IJIOTHOCTH XKUAKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHOMN KUJIKOCTH.

8. VYcioBue miaBaHus TeN: IUIABAHWE WJIM TOTPYKEHHE Tell B 3aBHCUMOCTH OT
COOTHOIIEHUS TNIOTHOCTEH TeJa U KUAKOCTH.

Jlabopamopusie padomot u onvimel.

1. HccnemoBaHue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHOW B KHUIKOCTh
YacTH TeJa.

2. OmpeneneHue BBITAIKABAIOIICH CHJIBI, JCHCTBYIOIICH HA TEJO, TMOTPYKEHHOE B
AKUJKOCTb.

3. TIpoBepka HE3aBUCHMOCTH BHITATKHBAIOIICH CHIIBI, IEHCTBYIOIICH HA TEJIO B JKUIKOCTH,
OT Macchl Tena.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CHIIbI, IEHCTBYIONIEH Ha
TEJO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOM B MKUAKOCTh YaCTU TeJIa U OT INIOTHOCTH
AKUIKOCTH.

5. KoncrpyupoBanue apeoMerpa WIM KOHCTPYMPOBAaHHE JIOJKM U OIpeaeieHue eé
Irpy30I0AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIHOCTB. JHEpPIus.

Mexannyeckas pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbIyar, 6JI0K, HAKJIOHHAs MI0CKOCTh. [IpaBuiio paBHOBeCHs pplyara.
[Ipumenenue mnpaBuia paBHOBecHS pblyara K OJ0Ky. «3oiyioToe mpaBuio» mexaHuku. KII/]
MPOCTBHIX MeXaHU3MOB. [IpocThie MexaHU3MBI B OBITY U TEXHHUKE.

Mexanndeckas sHeprus. Kunetnueckasi v noteHuuanbHas sueprusi. [IpeBpanienue oqHoOro
BHUJa MEXaHUYECKOUN SHEPTUM B IPYrod. 3aKOH COXPAHEHHS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepbl NPOCTHIX MEXaHU3MOB.

Jlabopamopnuwie pabomel u onvimel.

1. Ompenenenne pabOTHl CHIBI TPEHHUS MPU PABHOMEPHOM JBIKEHHUH Tea II0
TOPU30HTAJIBHON TOBEPXHOCTH.

2. VccnenoBaHue yciaoOBHil paBHOBECHS pbluara.

3. Hamepenne KII/| HaKIOHHOM IJIOCKOCTH.

4. W3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOU SHEPTUH.

8 KVIACC

Pa3znen 6. TensioBbIe IBJICHUSA.

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETHYECKOW TEOPUHU CTPOEHUs BelecTBa. Macca u
pa3Mepbl aTOMOB U MoJieKyd. OmbIThl, MOATBEP)KIAIOIIUE OCHOBHBIE  IOJIOKEHUS
MOJIEKYJIIPHOKMHETUYECKOUN TEOPUH.

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

Temnepatypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBMXKEHHMS YacTHII.
Buytpennsis sueprus. CriocoObl ©3MEHEHUs BHYTPEHHEH SYHEPTUH: TEIUIoNepeada U COBEpIISHUE
paboTel. Buel Temnonepenadn: TemiIONpPOBOJHOCTh, KOHBEKITHS, U3ITyUYeHUE.



KomnuectBo TermuoTel. YaenpHas TEIUIOEMKOCTh BelIeCTBA. TemiooOMeH U TEIioBOe
paBHOBecHe. YpaBHEHHE TEIIoBOTo Oananca. [lnaBineHue W oTBepAeBaHUE KPHCTALTMYECKUX
BEIIECTB. YJenpHas Temiora IutaBineHus. [lapooOpazoBanume u KoHjaeHcarus. lcmapeHwue.
Kunenne. YnaenpHas Temiora mapooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpATypbl KUICHHS OT
aTMOC(EpHOTO JTaBICHHUS.

BrnaxnocTs Bo3ayxa.

OHeprus TOIMBA. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[punnuner pabdoter TermoBbix nBurareneit KIIJ[ TterutoBoro pgsuratens. TeruioBbie
JIBUTATEJIH U 3aLIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMs U MIPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpOLECCaXx.

Jemoncmpayuu.

HaGnronenue 6poyHOBCKOTO JIBIKEHUS.
Ha6mronenue auddysuu.
Habmronenue siBjaeHU cMauyBaHUS M KaIWJUISIPHBIX SIBJICHUM.
Habntoienue TemnoBoro paciupeHus Tei.
W3menenue naBieHus ra3a npyu U3MeHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.
[IpaBuna n3mMepeHus TeMepaTypsbl.
Buael Tenonepenayu.
OxnaxkJieHue Npu COBEPLICHUH PaOOTHI.
Harpesanue npu coBepiieHUN padOThl BHEUTHUMH CHUIIaAMH.
. CpaBHeHUE TEIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
. HaGmroneuue xumnenus.
. Habnonenue nocrosiHCTBa TEMIIEpaTyphl MPU TUIaBICHUU.
13. Mozenu TEIUIOBBIX ABATATEIEH.

CoNoOrwWDE

Tl
N RO

Jlabopamopnuie pabomel u onvimel.

OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO TMPUTSKEHHUSL.

OnbITHI 0 BRIPAIIMBAHUIO KPUCTANIOB IOBAPEHHOM COJIM WIIK caxapa.

OnpIThI 10 HAOTIOACHUIO TEIJIOBOIO PACIIMPEHUSI Ta30B, KUAKOCTEH U TBEPBIX TEII.

Omnpenenenre AaBlieHUs BO3lyXa B Oa/sIOHE IITPHILIA.

OnbIThI, JAEMOHCTPUPYIOUIUME 3aBHUCHUMOCTh JaBJCHHS BO3[yXa OT €ro o0béMa u

HarpeBaHus WIH OXJIaKICHUS.

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

7. HaOnronenue u3MeHEHUs BHYTPEHHEHW SHEPTUM Tella B pe3ysbTare TeIulonepenadd u

ok wnE

pabOoThI BHELIHUX CHUII.
8. MHccrenoBanue siBiieHHs TEIUIOOOMEHA IPU CMEUIMBAHUU XOJIOJHOM U ropsiueit BOJbl.
9. OmpeneneHne KOJMYECTBA TEIUIOTHI, IOJIYYEHHOIO BOJOW IpH TEIJIOOOMEHEe ¢
HarpeTblM METaJUINYECKUM LIWINHAPOM.
10. Onpenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue mpoiiecca UCIapeHusl.
12. Onpenenenne OTHOCUTENBHON BIAXKHOCTH BO3/yXa.
13. Onpenenenne yaeabHON TEMIOTHI IUIABJICHUS JIbJa.
Pazgen 7. DiekTpu4ecKHe H MATHUTHDIE SIBJICHUS.
Onexrpusanus Tei. J{Ba poja d1MeKTpUUYECKUX 3apsa0B. B3aumoaeiicTBue 3apsyKEeHHbIX TEIL.
3axoH KynoHa (3aBUCMMOCTH CHJIBI B3aUMOJICHCTBUS 3apSUKEHHBIX TEJl OT BEIMUYUHBI 3aps0B U
pacCcTOSHUS MEXAY TEJIaMHu).



Dnektpuyeckoe noJie. Hanpspk€HHOCTD anekTpuueckoro noss. [IpuHuun cynepro3unun
NIEKTPUYECKUX 0JIEH (HAa KAUECTBEHHOM YPOBHE).

Hocurenu snextpudeckux 3apsaoB. DJIeMEHTapHbIM siekTpudeckuid 3apsg. CtpoeHue
atoma. [IpoBOTHMKY U TUAIIEKTPUKHU. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsija.

DNEeKTPUYECKUM TOK. YCIOBHUSI CYIIECTBOBAHUA OJEKTPUUYECKOro Toka. VMcTounukm
MOCTOSTHHOTO TOKa. JIeMCTBUS AJIEKTPUUECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onextpuueckass uenb. Cuna Toka. OJnexkTpuyeckoe HampspbkeHue. ComnpoTHUBIIEHHE
IIPOBOJHUKA. YJIEJIbHOE COINpPOTUBJIEHHE BewlecTBa. 3akoH Oma 118 ydacTka LEMu.
[TocnenoBarenpHOE 1 NapauIEIbHOE COEIMHEHUE TPOBOJHUKOB.

Pabota 1 MoOITHOCTD 3MIEKTpHUUEcKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue Henu
Y TOTpEeOUTENHN IIEKTpUUECKOn dHeprun B ObITy. KopoTKoe 3aMbIkaHue.

[ToctostHHbIE MarHuThl. B3amMoelcTBME TOCTOSIHHBIX MAarHuTOB. MAarHuTHOE IOJe€.
MarnuTHOoe noJie 3eMJIM U €ro 3HaYeHHE JIIs *Ku3HU Ha 3emie. OnbIT Dpcerena. MarHuTHoe ToJie
3IEKTPUYECKOTO TOKa. [I[puMeHeHue JIeKTpOMAarHuTOB B TEXHHUKE. [[eiCTBME MarHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM. OJEKTPOJBHUTaTeldh IMOCTOSHHOTO ToKa. Mcmombs3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbrtel @apaned. SIBnenwe  snexkTpoMarHuTHOM uwHAYKUMH. IlpaBuno  Jlenna.
OnextporeHepatop. CrnocoObl TOMYyYEHHUS JIIEKTPUUYECKOW HHEPruu. OIJIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHUH.

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.
. DIIEKTPUYECKUI TOK B KUIAKOCTH.
. I"a30BbIi1 pa3ps.
. U3mepenue cuiibl TOka aMIEpMETPOM.
. U3mepenue 351eKTpuyecKoro Hanps>KeHrs BOJIbTMETPOM.
. Peocrar u mara3us conpoTHUBIICHHI.
. B3aumoielficTBre MOCTOSTHHBIX MAarHUTOB.
. MogenupoBaHre HEBO3MOKHOCTHU PA3EIICHUS TIOJOCOB MArHUTA.
. MogenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarauTHoO€ 1noJie ToKa. JEeKTPOMarHur.
. JleficTBM€ MarHUTHOTO TOJIA HA IPOBOJIHHUK C TOKOM.
. DIIEKTPOABUTATENTh TOCTOSIHHOTO TOKA.
. UccnepoBanue siBIIEHUS 31€KTPOMArHUTHOM UHIYKIIUH.
. Oneiter @apagest.
. 3aBUCUMOCTb HaIPaBJIE€HUS UHIYKIIMOHHOTO TOKa OT YCIOBUM €ro BOSHUKHOBEHHSI.
. DIIEKTpOreHepaTop NOCTOSIHHOTO TOKA.

CoNaOrLNPE
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Jlabopamopuwvie padbomot u onvimel.

OnbITHI MO HAOTIOACHUIO JICKTPU3AIMH T HHIYKIIUEH U PU COMNPUKOCHOBEHUH.
UccnenoBanue AeMCTBUS ANEKTPUUECKOTO MOJIsI Ha TPOBOJHUKHU U TUAJICKTPUKH.
COopka u mpoBepKa padOoTHI IEKTPHUECKOH IIETH MTOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIbl TOKA.

N3mepenue u peryampoBaHue HaIIPSKEHUS.

oA~ wbhE

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYIIETO Yepe3 PE3UCTOP, OT COPOTHUBIICHHUS
PEe3UCTOpa U HANIPSDKEHHS HA PE3UCTOPE.
7. OneITBl, JAEMOHCTPHUPYIOIIHE 3aBUCHUMOCTh  DJIEKTPUYECKOTO  COMPOTHBIICHUS
MIPOBOJIHUKA OT €r0 JUIMHBI, IO ! IIONIEPEYHOTO CEYCHHUS U MaTepHaa.
8. IIpoBepka mpaBuiia CIOXKEHHS HAPSHKEHUH TIPH MTOCIIE0BATEILHOM COSINHEHUH JBYX
PE3UCTOPOB.
9. TIpoBepka mpaBuiia JjIsl CUJIBI TOKA MPH MMAapaUIETFHOM COSTMHEHUN PE3UCTOPOB.
10. Omnpenenenne pabOTHI AIMEKTPUISCKOTO TOKA, HIYIIETO Yepe3 Pe3UCTop.
11. Onpenenenrie MOIIHOCTH 3JIEKTPUUECKOT0 TOKA, BBIIEISEMOM Ha PE3UCTOpE.
12. VccnenmoBanme 3aBUCHMOCTH CHITBI TOKA, HAYIIETO Yepe3 JIAMIIOUKY, OT HAIPsHKSHHS Ha
HEM.
13. Onpenenenne KI1J] HarpeBarems.
14. VccnemoBanre MarHUTHOTO B3aMMOACHCTBUS IMOCTOSTHHBIX MarHUTOB.
15. I3yyeHne MarHUTHOTO TIOJS TOCTOSIHHBIX MArHHTOB TMpPH WX OOBEAWHEHHH W
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. Usmepenne KII] anmekTpoaBuraTeIbHOM YCTAHOBKH.
21. OnbITEl MO HUCCIENOBAHUIO SIBJICHHUS AJIEKTPOMArHUTHONW WHAYKLUWHU: HMCCIEIO0BAHUE
W3MEHEHUI 3HAYEHUS U HaIlPaBJICHUS UHIYKIIMOHHOTO TOKA.
9 KJIACC

Paznen 8. Mexannueckue siBJICHHUA.

Mexannueckoe npwxeHue. MarepuanbHas Touka. Cuctema orcdé€ra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBI)KEHUA. PaBHOMEpHOE mpsMoJMHENHOe JBMkeHHe. HepaBHomepHoe
IpsMOJIMHENHOE JBWKEeHHE. CpenHssi M MIHOBEHHAs CKOpPOCTb Tela IPU HEPAaBHOMEPHOM
JBUKCHUMU.

Yckopenue. PaBHoyckopeHHOe npsiMosiiHelHoe ABrkeHue. CBoOoHoe nageHue. OnbIThl
lNanunes.

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

ITepsbiit 3akoH Herotona. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuHnmn
CYIIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMS: CUJIa TPEHUS CKOJIBKEHHSA, CHJa TPEHUs
[IOKOs1, APYTUE BUABI TPEHUS.

Cuna TsKECTM M 3aKOH BCEMHMPHOIO TATOTEHHS. YCKOpPEHHE CBOOOJHOTO MaJeHUs.
JBuxenue rianet Bokpyr Cousnna. [lepBas kocmudeckast CKOpocTb. HeBecOMOCTh U IEPErpy3KH.



PaBHoBecue marepuanbHOMl TOukH. AOCOIIOTHO TBEPAOE Teso. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIUIEHHON OChIO BpalleHus1. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue ummynbca. Mnynbc cuibl. 3aKOH COXPAaHEHHUS HMMITYJIbCA.
PeakTuBHOE nBHXKEHUE.
Mexanndeckass paboTa W MOIIHOCTh. PaboTa cwil TshkecTH, ympyroctw, TpeHusi. CBs3b

SHEpPruu

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

[ToreHnmanpHas 3Heprus C:karod npyxuHbl. Knnernueckas sHeprus. Teopema 0 KHHETHUYECKON
SHEPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKON SHEPTHH.

Jemoncmpayuu.

1. HalmroneHue MEXaHU4ECKOTro JIBUKEHHS TeJla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE IyTeHd W TPACKTOPHHA JIBIKCHHS OJHOTO W TOTO e Teja OTHOCHTEIHHO
PAa3HBIX TEN OTCYETA.

3. H3MepeHHe CKOPOCTH M YCKOPECHHUS MPSMOJIUHEHHOTO JBUKCHHUS.

4. WccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JBUKEHMUS.

5. HaOnronenue nBuxeHUs Teja Mo OKPYKHOCTH.

6. HaOnroneHne MEXaHWMYECKUX SBIICHUH, IIPOUCXOIANINX B cHcTeMe 0TcuéTa « Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBW)KEHUN OTHOCHUTEIILHO KaOnHeTa (PU3UKH.

7. 3aBUCHMOCTb YCKOPEHHS Tejla OT MAcChl Teja U JeMCTBYIOLIEH Ha HETO CUIIBI.

8. HaOmioneHune paBeHCTBA CHIT TTPHU B3aWMOJICHCTBHH Tell.

9. H3meHeHue Beca Teja MPH YCKOPEHHOM JBHKECHHH.

10. Tlepenavya ummynbca Ipy B3aUMOJICHCTBUAN TEJI.

11. TIpeoOpa3oBaHus SHEPTUH TIPH B3aUMOICHCTBUH TEJI.

12. CoxpaHneHne UMITYJIbCa MIPU HEYIPYTOM B3aHMOICHCTBHH.

13. CoxpaneHnune UMITyJIbca MpU a0COTFOTHO YIPYTOM B3aUMOICHCTBHH.

14. HaGmroieHne peakTUBHOTO JBUKCHHUSI.

15. Coxpanenne MexaHUYECKON YHEPTUU MTPU CBOOOTHOM TaICHHH.

16. CoxpaneHnue MexXaHU4ECKOW SHEPTUU MPU JABIKEHUH Tella MO/ IeHCTBUEM IPY>KUHBI.

Jlabopamopnuwie pabomel u onvimel.

1. KoHncrpynpoBaHue TpakTa JUlsl pa3roHa U JAJIbHEWIIEro PaBHOMEPHOIO JBMKCHHS
IapyKa UM TeJIEKKH.

2. OmpegneneHue cpeaHE CKOPOCTU CKOJBKEHHSA Opycka WM JBUKEHHS IIapUKa I10
HAKJIOHHOM TUIOCKOCTH.

3. OmpeneneHue YCKOpPEHHsI Tela MPH PaBHOYCKOPEHHOM JIBIKEHUHM [0 HAKIOHHOU
MJIOCKOCTH.

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

5. TlpoBepka runoresbl: €ciiu MPU PaBHOYCKOPEHHOM JBUKEHUH 0€3 Ha4yalbHON CKOPOCTH
IIYTU OTHOCSITCS KaK psiJl HEYETHBIX YUCEIl, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH
OJINHAKOBBI.

6. HccnemoBaHue 3aBHCHMOCTH CHUJIBI TPEHHUS CKOJBKEHUS OT CHUJIBI HOPMATbHOTO
JTABJICHHUS.

7. OmnpeneneHue KodpPUINEHTa TPEHUS CKOJIBKEHUSL.

8. OmpeneneHue kECTKOCTH MPYKUHBL.

9. Ompenenenue pabOThl CHIBI TPEHHS TMPU PABHOMEPHOM [BMKCHHHU Tella IO

FOpH3OHT8.J'ILHOfI MMOBEPXHOCTH.



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

11. V3yueHue 3aKk0Ha COXpAHEHUS SHEPTHUHU.

Pasznen 9. Mexanuveckne KoJieOaHus U BOJHBI.

Konebarenpaoe nBmxenne. OCHOBHBIE XapaKTEPUCTHKH KOJIEOAHWI: TEPHOJ, 4YacToTa,
amMIMTyna. MareMatudecKuil M NpPYKMHHBIM MasTHUKM. IIpeBpamienwe »Heprum Ipu
K0J1e0aTeIbHOM JIBHKCHUH.

3aryxatomue KojeOaHus. BeiHyKaeHHbIe Kojiebanus. Pezonanc. MexaHnyeckue BOJHBI.
CpoiicTBa MexaHM4ECKUX BOJIH. [Ipo10/ibHBIE U MONIEpEeYHbIE BOJIHBL. J[JIMHA BOJHBI U CKOPOCTb
e€ pacrpocTpaHeHHs. MexaHUYeCKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.

3ByK. ['poMKOCTB 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. MH(ppa3Byk u yinbTpa3ByK.

Jemoncmpayuu.

Habmonenue xonebanuii Tea noj 1eHCTBUEM CHUIIBI TSKECTH U CHIIBI YIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

Habmroienue BBIHYX/IEHHBIX KOJIEOaHUM U pe30HaHca.

Pacrnipoctpanenuie mpoI0JbHBIX U MOMEPEYHBIX BOJH (Ha MOJIEIH).

Habmtonenue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKHI pe30HaHC.

Jlabopamopnwie pabomel u onvimel.

1. Ompenenenue 4yacToThl U EpUOAA KOJIEOAHUNH MaTEMATUYECKOTO MasiTHUKA.

2. OmpeneneHue 9acTOTHI M IEPUOJIa KOJICOAHUH MPYKIMHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCHMOCTU TEpHOJa KOJeOaHUN MOABEIIEHHOTO K HUTU Ipy3a OT

JUIMHBI HUTH.

4. WccnegoBaHue 3aBHUCHUMOCTH IepHoJa KojeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl

rpysa.

5. IlpoBepka HE3aBUCMMOCTU IepHOJa KoJieOaHWH TIpy3a, MOJBEUIEHHOTO K HUTH, OT

Macchl rpysa.
6. OmnbIThL, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb IIEpH0/1a KOJIeOaHU MPYKUHHOTO MasiTHUKA
OT MAaccChl Ipy3a U KECTKOCTHU MPY>KUHBI.

7. VI3mepeHue yckopeHUsi CBOOOHOTO Na/ICHUS.

Pa3znesn 10. DjieKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.

DNEeKTpOMarHUTHOE ToJie. DJIEKTPOMarHuTHble BOJHBL CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkana snekTpoMarHUTHBIX BOJH. Mcnonbp3oBaHue 3IeKTPOMAarHUTHBIX BOJIH Ui COTOBOM
CBSI3H.

ok wdE

DyeKTpoMarHuTHas npupojia ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Hemoncmpauuu.

1. CsolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIC CBONCTBa CBETA.

Jlabopamopusvie pabomot u onvimol.

1. W3ydeHue CBONCTB 3JIEKTPOMATrHUTHBIX BOJH C MOMOIIBI0 MOOMIBHOTO TenedoHa.

Pa3znen 11. CBeTOBbBIE AABJIEHUS.

JlyueBas moxenb cBetra. Mcrounuku cBeta. [IpsmonmHelHOE pacnpOoCTpaHEHUE CBETa.
3atmenus Connua u JIynsl. OTpaxkenue ceta. [Imockoe 3epkano. 3aKOH OTpa)KE€HHUs CBETA.

[Ipenomienne cBera. 3aKoH npenomiieHus cBeTa. [loaHOe BHYTpeHHEe OTpaK€HUE CBETa.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOJIAX.



JIunza. Xox nyueit B nmuze. Onrtudueckass cuctema (oToamnmapara, MHKPOCKONA U
TeslecKomna. 11a3 kak onTuyeckas cucteMa. ban3opyKkocTs U 1aJIbHO30PKOCTb.

Paznoxenne 6enoro ceera B ciektp. Onbitel HetoToHa. CrioskeHue CIIeKTPaIbHBIX [[BETOB.
Jucnepcus csera.
Jemoncmpayuu.

CoNaOrLdDE

[IpssMOonMHENHOE pAacIIPOCTPAHEHHUE CBETA.

OTtpaxeHue cBera.

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

OnTHyeckuii CBETOBO/I.

Xox mydeil B coOuparoiieil TnH3e.

XoJ JIydel B paccenBarole! JIMH3E.

[Tonyuenue n3006paxeHH ¢ TOMOIIBIO JINH3.

[Ipunnun neiictBus gporoanmnapara, MUKpPOCKOTIA 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 gk

HccnenoBanue 3aBUCUMOCTH yIila OTPa)XEHUSI CBETOBOTO JIydya OT yrija MaJeHusl.
N3ydeHne xapakTepuCTUK H300pakeHUs ITpeIMeTa B IUIOCKOM 3epKaJie.
HccnenoBanue 3aBUCUMOCTH Yrila MPEJIOMIICHHS CBETOBOIO JIyda OT yIiia MaJieHusl Ha
IPaHULIE «BO3TyX—CTEKIION.

[Tony4yenue n300pakeHUI C MTOMOIIBI0 COOMPAFOIIICH JTUH3HI.

Omnpenenenre POKYCHOTO pACCTOSTHUS U ONITHYECKOM CHJTBI COOMPAFOIIEH JINH3BI.
OnBITHI IO Pa3JI0KEHUIO OEI0T0 CBETa B CIEKTP.

OnpITbl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOMIOJEHUM 4Yepe3 IBETOBBIC
(UITBTPBI.

Pa3nen 12. KBaHTOBLIC SIBJICHHUS.

Omnwiter Pe3epdopna u ruranerapuas mozaenb aroma. Mojaenb aroma bopa. Mcnyckanue u
norjouieHre ceera aroMoM. KBautel. JInHeiuaTble CIIEKTPBHI.

PamnoaktuBHOCTh. Anbda, Oera- u ramma-uznydeHus. CTpoeHHe aTOMHOTO sjpa.
Hyxinonnas monens aromHoro siapa. M3otonsl. PaanoaktuBHble mnpeBpamienus. I[lepuon
MOJIypacnaia aTOMHBIX sIJIep.

SAnepHble peakiu. 3aKOHbI COXPAaHEHHUsI 3apsiIOBOTO U MAaCCOBOIO UKCE. DHEPrus CBA3H
aToMHBIX sifep. CBs3b Macchl U 3HEpruu. Peakuuu cunrtesa u aeneHus saep. VicTouHuku sHepruu
CouHiia 1 38631,

Snepnas sHepretuka. JleiicTBHs paAMOaKTUBHBIX U3TYYCHHUI HA KUBBIE OPTraHU3MBI.

Jemoncmpayuu.

ok wnPE

CrieKTphl U3JIydeHUs U TOTJIOIIECHHUSI.

CrieKTpsl pa3au4HbIX a30B.

CrnexTp Bogopoa.

Habnronenue TpexoB B kamepe Buibcona.

PaboTa cuérunka HOHU3UPYIOUINX U3Ty4EeHUH.

Perucrpanus usirydeHus NpUPOAHBIX MUHEPAIIOB U IIPOTYKTOB.

Jlabopamopusie pabomot u onvimol.
1. HaOmroneHue CIUIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITydeHUSI.



2. UccrnenoBanue TPEeKOB: M3MEPEHHE SHEPTHUM YACTUIBI MO TOPMO3HOMY IyTH (IO

¢dororpadusim).

3. U3mepenue pagnoakTHBHOTO (OHA.

IHoBTOpPHTENILHO-00001IA0IIINI MOTYIb.

[ToBTOpHUTENHHO-0000IIAIOIIMI MOTYJTh MPEIHA3HAYEH IS CHCTEMAaTHU3aIluy 1 0000IIeHUS
MIPEMETHOTO COJICPKAHUSI U OTIBITA JEITEIHHOCTH, TPUOOPETEHHOTO MPU U3YYSHHUH BCETO Kypca
¢u3uKy, a TakKe IS TOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY MO (H3UKE IS
oOyyaromuxcs, BEBIOPaBIINX 3TOT y4eOHBIN MPEIMET.

[Ipu n3ydyeHnn JaHHOTO MOYJISI PEATTU3YIOTCSL U CUCTEMATU3UPYIOTCS BUJIbI JESITEILHOCTH,
Ha OCHOBE KOTOpPBIX OOECHEeuMBaeTCsl JOCTH)KEHUE MPEIMETHBIX M  METalpeaAMETHBIX
IUTAaHUPYEMBIX PpEe3YyJbTaTOB 00ydeHHus, (QOpMHUpPYETCs €CTECTBEHHOHAy4Has TI'PaMOTHOCTB:
OCBOEHHE HayYHbIX METOJIOB UCCIIEIOBAHMSI SIBJICHUH IPUPO/IbI U TEXHUKH, OBJIa/IEHUE YMEHUSIMHU
OOBACHATH (PU3NYECKUE SBICHUS, IPUMEHSS MOJTyYeHHbIE 3HAHUS, PellaTh 3a/1a4k, B TOM YHCIIe
KaueCTBEHHbBIE U IKCIIEPUMEHTAJIbHbIE.

[TpuHIMIIHAIBHO AEATETBHOCTHBIN XapakTep JAaHHOTO pa3/elia peaiu3yeTcs 3a CYET TOro,
4YTO 00y4aroUUecs BHIMOIHSIOT 33/1aHUs, B KOTOPBIX UM Ipeasiaraercs:

Ha OCHOBE MOJYYEeHHbIX 3HAHUI Paclio3HaBaTh U HAYYHO OOBSICHATH (PU3NYECKUE SBICHUS
B OKpY)Karolllel MpUpoJie ¥ NOBCETHEBHON KU3HH;

HCI0JIb30BAaTh HAYYHbIE METOJIbI MCCIEAOBaHMS (PU3NYECKUX SIBJICHUM, B TOM YMCIE AJIs
MIPOBEPKHU TMIOTE3 U MOJTYYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAay4HbIE OCHOBBI HambOosee BaXKHBIX JOCTHKEHUNH COBPEMEHHBIX TEXHOJOTHH,
HampuMep, MPaKTUYECKOTO UCIIOJIb30BAHUS Pa3IMYHBIX HICTOYHUKOB SHEPTUU Ha OCHOBE 3aKOHA
MIPEBPALLIEHUS U COXPAaHEHHsI BCEX U3BECTHBIX BUJIOB SHEPTHUU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenne ¢u3ukun Ha YypOBHE OCHOBHOTO 00IIero oOpa3oBaHWs HAmNpaBlIeHO Ha

JOCTHIKEHHUE JIMIHOCTHBIX, METAIIPEIMETHBIX M IMPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIHTATOB.

B pesynpraTe wm3ydeHums (U3MKKA HA YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs Y
oOyuaromierocs OyayT chOpMHUPOBAHBI CIICYIONIUE JIMYHOCTHBIC PE3yIbTAThl B YACTH:

e 1) MaTpHOTHUYECKOT0 BOCIIUTAHUSA:

® - MPOSIBJICHUE MHTEpPECa K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (DU3NUECKOM
HayKH;

® - [ICHHOCTHOE OTHOIIEHUE K JOCTIKEHUSIM POCCUNUCKUX YUEHBIX-(PU3UKOB;

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

® - FTOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJICHUHU OOIIECTBEHHO 3HAYMMBIX M ITHUYECKHUX
po6JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN (U3HKY;

® - 0CO3HAHHE BOXKHOCTU MOPATbHO-ITUYECKUX MPUHIIUIIOB B JIEATEILHOCTH YIEHOTO;

e 3)3CTeTHYecKOro BOCIMTAHMS:

® - BOCTIPUATHE ICTETUYCCKUX KAYECTB (PM3WUECKON HAyKH: €€ TapMOHUYHOTO TOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;

¢ 4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

® - OCO3HAHHWE IEHHOCTH (PM3UYECKOW HAyKHM KaK MOIIHOTO MHCTPYMEHTA IMO3HAHUS MHUPA,
OCHOBBI Pa3BUTHUSI TEXHOJOTHH, BAXKHEUIIIEH COCTABIISIONIEH KYJIbTYPHI;

® - pa3BUTHE HAY4YHOH JII0003HATEIBHOCTH, MHTEPECA K UCCIIE0BATENbCKOM IEATEIbHOCTH;

e 5) popMupoBaHusi KyJbTYPbI 310POBbSI H IMOIMOHAJIBLHOI0 0J1ATr0NOJy U

® - 0CO3HaHHUE IIEHHOCTH 0e30MacHOro 00pasa >KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MUDE,
Ba)KHOCTH TpaBml 0€30MacHOTO MOBEACHUS Ha TPAHCIIOPTE, HA AOPOrax, ¢ 3JEKTPUUYECKUM U
TEIUIOBBIM 000PYJIOBaHHEM B IOMAIIIHUX YCIOBUSIX;

e - chOpMHUPOBAHHOCTH HaBbIKA peIeKCHH, TPU3HAHKUE CBOETO MpaBa Ha OMIMOKY U TaKOT'O Ke
[paBa y Ipyroro 4ejoBeKa;

e 6) TPYyA0BOIr0 BOCIIUTAHMS:

® - aKTHBHOE y4yacTHe B PEIICHHUU MPAKTUYECKHX 3a7ad (B paMKaxX CeMbH, 00pa3oBaTeIbHOM
OpraHu3aIim, Topoja, Kpas) TEXHOJIOTUYECKOM U COIMAIbHOM HAaPaBIEHHOCTH, TPEOYIOIINX
B TOM 4HUCJIE U (PU3NUECKUX 3HAHMUIA,

® - UHTEpEeC K MPAKTHUYECKOMY U3YUCHHIO MPO(dEeCcCHil, CBI3aHHBIX C (PU3HUKOIA;

e 7) 3K0OJIOrMYeCKOro BOCTIMTAHUS:

e - OpHEHTalus Ha NpUMEHEHHEe (QU3MYECKUX 3HAHWM AN pelieHdus 3agad B 00JacTu
OKpYXarollel cpebl, INIaHUPOBAHUS IIOCTYIKOB U OLICHKU UX BO3MOJKHBIX ITOCIEACTBUH 151
OKpY’Karollen Cpeibl;

® - OCO3HaHHE TM00ATHHOTO XapaKTepa SKOJOTHYECKUX MPOoOJieM U MyTel uX pelieHus;

e §8) ajanTanyMu K N3MEHSIOIIUMCS YCJI0BUSIM COUMATbHOM M PUPOAHOM Cpeabl:

e - MOTPeOHOCTH BO B3aUMOJCWUCTBUU TPHU BBHINOJHEHUH HCCIEAOBAHUNA U TPOEKTOB
(bu3nuecKoil HaNpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

® - [IOBBIIIEHUE YPOBHS CBOEW KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO IESTEIIbHOCTD;

e - noTpeOHOCTh B ()OPMHUPOBAHMM HOBBIX 3HAHWM, B TOM uucie (HOPMyTUpOBATH HJIEH,
MOHATHS, TUTIOTE3bI O (PU3MUECKUX 0OBEKTAX U SIBICHUSX;

® - 0co3HaHHE Ae(PUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIETEHTHOCTEH B 001acTU (DU3HKHY;



® - [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 3HaHHfI;

® - OIICHKAa CBOMX JACUCTBUU C Y4ETOM BIMSHHS Ha OKPYXKAIOLIYI0 CpeNy, BO3MOXKHBIX
rJ100aTBHBIX TOCIIEICTBHN.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesymbraTe ocBOeHHMs TporpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuatomerocs OyayT CcGOpPMHpPOBaHBI MeTamnpeIMeTHble pe3yJbTaThl,
BKJIIOYAIOIIME T[I03HABATEIbHBIE YHUBEpPCAIbHBIE YUE€OHBIE JEHCTBUS, KOMMYHHUKATHBHBIC

YHHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYISTUBHbBIE YHUBEPCAIbHbIE yUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC y‘-leﬁHl)Ie JecTBUSA

Ba3oBble Jjornuyeckue aAeiicTBUA:

BBISIBIISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKH 0OBEKTOB (SIBJICHUH);
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIacCHU(PUKAIIMK, OCHOBAHUS 711 0000IEeHUS
Y CPaBHCHWS,;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B pacCMaTpUBAeMbIX (hakTax, TaHHBIX U
HaOIOCHUSAX, OTHOCSAIITUXCS K (PU3UIECKUM SIBIICHUSIM;

BBISIBJISAT TTPHUYHUHHO-CIICJICTBEHHBIC CBSI3W TPU W3YyYCHHH (PU3MUECKUX SIBICHUU W
MPOIECCOB, JENaTh BBIBOJABl C HCIOJB30BAHUEM JCAYKTHBHBIX M HWHIYKTHBHBIX
YMO3aKITIOYEeHUH, BBIJIBUTATh THITIOTE3bI O B3aUMOCBSI3IX (PH3UYECKUX BEITHUYMH;
CaMOCTOSITEIPHO BEIOMPATH CIIOCO0 pemieHus yaeOHOoU (hrU3MIecKoil 3a1auu (CpaBHEHUE
HECKOJIbKAX BapHaHTOB pEIeHHs, BbIOOp Hambojee MOIXOAANIET0 € Yy4ETOM
CaMOCTOSITEIIEHO BBIJICTICHHBIX KPUTEPHUER).

Ba3oBble ucciienoBarebcKHe N1eiCTBUA

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

IIPOBOAUTE IO CAMOCTOATECIIBHO COCTABJICHHOMY ILJIaHY OIIBIT, HECJIOKHBIN (bHSquCKHﬁ
OKCIICPUMCECHT, HEOO0JIBbIIIOE HCCICIOBAaHUC (1)I/ISI/ILIGCKOFO SIBJICHUS,

OLOCHUBATL HAa INPHUMCHUMOCTb U JOCTOBCPHOCTD I/IH(l)OpMaI_II/IIO, MOJIYYCHHYIO B XOJC
HUCCIICOOBAHHUA UJIN SKCIICPUMCHTA,

CaMOCTOATCIBHO (bOpMy.]'II/IpOBaTB 0606H_IGHI/I$I U BbBIBOJABI II0 PpeE3ylibTaTaM
HpOBeI[éHHOFO Ha6J'IIO,Z[eHI/I$I, OIIbITa, UCCIICAOBAHMUAA,

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:

NPUMEHATh PA3IMUYHBbIE METObl, MHCTPYMEHTBHI M 3alpoChl MpPHU IMOUCKE U OTOOpE
nHGOpMAIMY WK TaHHBIX C YIETOM IpeUI0KeHHON yueOHOM (hu3nyeckoi 3a1auu;
aHaJM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPIPETHPOBATH MH(POPMALUIO PA3THUHBIX
BUJIOB U ()OPM IPEJCTABICHHUS;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (OpMY MpeAcTaBlIeHUs HH(GOPMALMHU U
WUTIOCTPUPOBATh pelIaeMble 3a7ayll HECJIOXHBIMH CXE€MaMM, JAWarpaMMaMH, HWHON
rpaduKoil u UX KOMOMHAIUSAMHU.



KOMMyHHKaTHBHbIe YHUBEpPCaJIbHLbIC yqeﬁnble JeHCTBHUA:

B X0Je O0OCyXaeHus y4eOHOro Marepuana, pe3yJabTaToB JIadOpaTOpHBIX paboT U
MIPOEKTOB 337aBaTh BOIIPOCHI TI0 CYLIECTBY 0OCYK/IaeMON TeMbI M BBICKAa3bIBATh HJICH,
HAalleJICHHbIE Ha PEIICHUE 3a/1a41 U MOAJepKaHue 01aroKenaTeIbHOCTH O0IeHHS;
COTOCTABIATh CBOM CYXJACHHUS C CYXICHHUSAMHU JAPYIHX YYaCTHHKOB JIHAJIOTa,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINHN;

BBIpaKaTh CBOIO TOUYKY 3PCHHS B YCTHBIX U MUCHhbMEHHBIX TEKCTaX;

NyOJIMYHO  TPEACTABIATH  PE3YAbTAThl  BBIOJHEHHOTO  (PM3UYECKOTO  OIBITa
(9KcTIepuMeHTa, UCCIICAOBAHMS, TPOCKTA);

MOHUMATh U UCIIOJIB30BATh MPEUMYIIECTBA KOMAHTHOW W HHUBHUIYaTIbHON paboTHI IpH
pElIeHNH KOHKPETHON (pr3nueckoil mpoOiaemsl;

MPUHUMATh LEIH COBMECTHOW JESTEIbHOCTH, OpPraHW30BBIBATH JEHCTBHS MO €€
JOCTIKEHHUIO: PACIIPENeIATh PO, 0OCYKIaTh MPOIECCHl M PE3yabTaThl COBMECTHOMN
paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIIOJIEH

BBITIOJTHATh CBOIO 4acTh Pa0OTHI, JOCTHTasi Ka4eCTBEHHOTO pe3yjbTaTa MO CBOEMY
HaTPaBJICHUIO U KOOPIUHHUPYS CBOU JACUCTBUS C IPYTHMH WICHAMH KOMaHIBI;
OIICHUBATh Ka4eCTBO CBOETO BKJI/1a B OOIIHIA TIPOTYKT IO KPUTEPHSIM, CAMOCTOSITEITHHO
cOPMYIIMPOBAHHBIM YYaCTHUKAMH B3aMOJCHCTBHSL.

PeryasiTuBHble yHUBEpCcalbHbIEC YUeOHbIE A€l CTBUA

Camoopranuszanms:

BBISIBJISITH MTPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CHTYALUSX, TPEOYIOIUX TS PEIICHUS
(bU3UYECKUX 3HAHU;

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

CaMOCTOSITEJIBHO COCTAaBJISITh QITOPUTM pEIICHUS (U3MYECKOW 3ajaud WM IUIaHa
WCCIICZIOBaHUSI C YYETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATH TpeJIaracMble BApUAHThI PEIICHHI;

JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

J1aBaTh a/IeKBATHYIO OLIEHKY CUTYalluH U MpeJjylaraTh IJIaH €€ U3MEHEHUS;

OOBSICHATH IPUYMHBI TOCTHKEHUS (HEAOCTHKEHUS) PE3yIbTaTOB JESATEIbHOCTH, 1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEILHOCTh (B TOM YHUCJIE B XOJ BBINOJHEHUs (PU3NYECKOTO
UCCIIEIOBAaHUSI WM IIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHHUBIIUXCS
CUTYallUii, YCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYJHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO JIPYroro 4ejaoBeKa B XOJIE CHOpa WM JUCKYCCUM Ha HAy4HYIO
TeMy, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY JIpYyIroro;

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(HOPMUPOBAHHOCTH y OOYUAIOIIMXCS YMEHHIA:

® UCMOJb30BATh TMOHATHS: (HU3UYECKUE U XUMHUYECKHE SBJICHUS, HAOIOJCHNUE,
SKCIEPUMEHT, MOJelNb, TUNIOTEe3a, CAUHHUIBI (PU3MUECKUX BEJIWYHH, aTOM, MOJEKYIa,
arperaTHbIE COCTOSIHUS BellecTBa (TBEPIOE, KHUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
NBUKEHHE  (paBHOMEPHOE, HEPAaBHOMEPHOE,  IPSIMOJUHEHHOE),  TpaeKTopusl,
paBHOJIEHCTBYIOIAsl cwia, Aedopmanus (ymnpyras, IUIaCTUYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IBI;

e paznuuath sBieHUs (AUQdy3us, TEIIOBOE IBHKEHUE YaCTHI] BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JIBUKEHUE, MHEPLUs, B3aUMOJICHCTBUE TEJl, paBHOBECHE
TBEP/BIX TEJ C 3aKPEIUIEHHON OChIO BpallleHus, Iiepeiaya 1aBIeHUs TBEPIAbIMU TEIaMU,
KUAKOCTAMU U TraszaMu, aTtMocepHOoe [aBJjeHHe, IUIaBaHWE TeJ, NpPEeBpallleHus
MEXaHUYECKOH HEPTUH) IO OMHMCAHUIO UX XapaKTEPHbIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE (PU3NYECKOE SBIICHUE;

® pacrno3HaBaTh MPOSBIECHUE W3YYEHHBIX (PU3NYECKUX SBJICHUI B OKpYXKAIOLUIEM MUpE, B
TOM 4ucie (QU3NYECKHE SBJICHUSA B IMPHUPOJE: NMPUMEPHI ABIKEHUS C Pa3IUYHBIMU
CKOPOCTSIMM B JKMBOM W HEXWBOM NPHUPOJAE, NEHUCTBHE CUJIbI TPEHUS B NPHUPOAEC U
TE€XHUKE, BIMSHHE aTMOC(PEPHOTO AABJIEHHS Ha XUBOM OpraHusM, IUIaBaHHe pbIO,
pBIUard B TeJie 4YeJlOBEKa, MPU 3TOM MEPEeBOIUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJICIISAT CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SIBICHHUI;

® OIMCHIBaTh U3yYEHHBIE CBOMCTBA TN U (PU3HUECKUE SBJICHUS, UCHIONB3Ys (PU3MUECKHe
BEITMYMHBI (Macca, 00bEM, MIOTHOCTH BEIIECTBA, BPEMsl, MyThb, CKOPOCTh, CPEIHSSA
CKOPOCTb, CHJIA YIIPYTOCTH, CUJIa TSXKECTH, BEC Tella, CHIIa TPEHUs, 1aBlieHue (TBEPAOTO
Tena, JKUAKOCTH, Ta3a), BHITAJIKUBAIOLIAs CUJIa, MEXaHWyeckas paboTa, MOIIHOCTb,
IJIEY0 CHUJIbI, MOMEHT CHJIbL, KO3(QQHUIIMEHT TOJIE3HOTO JAEUCTBUS MEXaHU3MOB,
KMHETUYeCcKass M TMOTEHIMaJbHAs SHEpPrusi), MpU ONHMCAHWU MPABWIBHO TPAaKTOBATh
(bu3HYeCKUit CMBICI UCTIOJIB3YEMbIX BEIHUNH, X 0003HAYEHUS U €IUHUIBI (PU3UUECKUX
BEJIMYMH, HAXOJUTh (OPMYINbI, CBA3BIBAIOIIME MAHHYIO (PU3MYECKYIO BEIUYHHY C
OPYTMMU BEJIMYMHAMH, CTPOUTH TpadUKU H3YYEHHBIX 3aBUCUMOCTEH (pu3MuecKux
BEJIUYMH;

® XapaKTepU30BaTh CBOWCTBA Tell, (PU3HUECKUE SIBJICHUS U MPOLIECCHI, UCTIOJb3Ys IPaBHIIa
CJIOKEHHUS CWII (BAOJIb OAHOU MpsiMOii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena,
MpaBWJIO paBHOBeCcHs phiuara (OJ0Ka), «30J0TOE TMPABHIO» MEXaHUKH, 3aKOH
COXPAaHEHHUS MEXaHWYECKOW ZHEPIruH, MpPU STOM AaBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA U 3alMCBIBaTh €r0 MaTEMaTHYECKOE BhIPAKECHUE;

® 00BICHATH GU3UYECKUE ABJICHUS, TPOLIECCHI I CBOWMCTBA TEJI, B TOM YUCJIE U B KOHTEKCTE
CUTyalluli  NPaKTUKOOPHUEHTHPOBAHHOTO  XapakTepa:  BBIBIATh  MPUYHUHHO-
CJI€ZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JIOTHYECKUX IIAroB ¢ Onopoil Ha 1—
2 UW3y4YyeHHBIX CBOMcCTBa (U3MUECKUX SABICHUH, (QU3MUECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

e pemarbh pacu€THble 3aaud B 1—2 feHCTBHA, HCHOJB3YS 3aKOHBI M (QOPMYIIBI,
CBsI3bIBaroOIKeE (PU3NYECKHE BETMUMHBI: HA OCHOBE aHaJIM3a YCIOBUS 3a/1a4y 3alUChIBATh
KpaTKoe yCJOBME, MOJCTaBIATh (PU3MUECKUE BETUYMHBI B (OPMYJBI U TNPOBOAUTH
pacu€rbl, HAaXOAWTh CIPABOYHBIE JAHHBIE, HEOOXOJAMMBIC JUId pELIeHUs 3ajad,
OLICHUBATh PEATMCTUYHOCTD MOJYYEHHOHN (PU3MUECKON BEIINUMHBL,



pacro3HaBaTh MpoOIEeMbl, KOTOPHIE MOKHO PEIIUTH ITPU MOMOIIH (PU3UUIECKUX METOJIOB,
B ONMCAHHUU MCCIEAOBAHUS BBIJICNIATH IPOBEPSIEMOE IPEANOIOKEHUE (TUIIOTESY),
pa3nuyaTth ¥ MHTEPIPETUPOBATH MOJYYCHHBIH PE3y/IbTaT, HAXOAUTh OIIMOKH B XOJE
OTIbITA, JIEJIaTh BBIBOJIBI 10 €TI0 PE3yJbTaTaMm;

MIPOBOJIUTH OMBITHI 10 HAOIIOJCHNUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Tes:  (OPMYIIMPOBATH TPOBEPSIEMbIE MPEINOI0KEHUS, COOMpPaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYAOBaHUS, 3aMUCHIBATh X0 OTBITa U (POPMYIUPOBATH BHIBOJIBI,
BBIIIOJIHATH IPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MacChl Tena, 00bEMa, CUIIbI U
TEMIIEpaTyphl C KCIOJB30BAaHUEM AHAJOTOBBIX M IH(POBBIX MPHOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHU;
MIPOBOJIUTH UCCJEIOBAaHUE 3aBUCUMOCTU OJHOW (PM3MYECKOM BEIMYHMHBI OT JAPYroW C
HCII0JIb30BAHMEM TNPSAMBIX U3MEPEHUHN (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBUKYIIETOCS
Tela OT BPEMEHM JIBWKEHUS Tella, CHJIbI TPEHUSI CKOJIbKEHHUS OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH TEN H HE3aBUCHUMOCTH CHJIBI TPEHHUS OT TUIOMIAJH
CONPUKOCHOBEHHUSI TeJ, CHJIbl YIIPYrOCTH OT YIIMHEHMS MPYKUHBI, BbITAJIKUBAIOLIEH
CWIbl OT OOBEMA MOTPYKEHHOM YacTM Tela M OT IUIOTHOCTH JKHUIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, HAa KOTOPYIO MOTrPYKEHO TeJo,
YCIIOBUW TJIaBaHUs TeJ, YCJIOBHI paBHOBecHs pbluara u OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM Y4eOHOTO HCCJIeOBaHUs, COOMpaTh YCTAaHOBKY U  BBIIOJHATH
U3MepeHus, cleAysl MpPeUIoKEHHOMY IJIaHy, (UKCUPOBATh PE3yJbTaThl MOITY4EHHOMN
3aBUCUMOCTH (PU3NYECKHUX BETMYHMH B BUJIE IPEATIOKEHHBIX TaOIuIl ¥ rpadUKoB, 1e1aTh
BBIBO/IBI 110 PE3YJIbTAaTaM HUCCIEA0BAHUS;

MPOBOJUTh KOCBEHHBbIE H3MEPEHUS (PU3NYECKUX BEJIWYUH (IUIOTHOCTH BeIleCTBa
KUIKOCTH W TBEPAOrOo TeNa, CUila TPEHHsS CKOJIBKEHHUs, [IaBJIEHME BO3/1yXa,
BBITAJKHUBAIOLIAsl CHJIa, JICWCTBYIOIAasgd Ha MOTPYKEHHOE B IKUIAKOCTh TEIO,
KO3(DPHUITMEHT MOJE3HOTO ACHCTBUS MPOCTHIX MEXAaHWU3MOB), CIEAYS MPEII0KEHHON
WHCTPYKUMU: MIPU BBIMOJIHEHUH U3MEPEHUN cOOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYUCIISITh 3HAYEHUE UCKOMOU BEJIMYMHBI;

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH TMpu paboTe ¢ J1abopaTopHBIM
000pyI0BaHHUEM;

yKa3blBaTh MPHUHIMIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOLIAIOIINECS COCYbl, OapoOMeTp, pblyar, MOJBUKHBIA U
HEMOABWKHBIN OJIOK, HAKJIOHHAs TUIOCKOCTh;

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS M3YyYEHHBIX NPUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOpPOM Ha WX omMcaHusA (B TOM YHMCIE: MOAUIUIHHUKH, YCTPOMCTBO
BOJIOIIPOBOJA, TMJPABIMYECKUNA Mpecc, MAHOMETP, BBICOTOMEP, MOPIIHEBOM HAcoC,
apeoMeTp), MCIOJIBb3Ysl 3HAHUA O CBOMCTBaX (PU3MUECKUX SIBICHUN U HEOOXOJUMBIE
¢u3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH TpPUMEPHl (HAXOAUTh MH(OPMAIMIO O TMpHUMEpax) MPAKTUYECKOTO
UCIOJb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM KHU3HM Il OOecredeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpudopaMu U TEXHUYECKUMH YCTpOMcTBaMmuy,
COXpAaHEHMs 3JI0pOBbsI M COONIONEHHS HOPM HKOJIOTUYECKOTO TIOBEJECHHUS B
OKpYyKarollen cpene;

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



Pa3IUYHBIX UCTOYHUKOB BBIICTATH HH(OPMAIINIO, KOTOPAS SBISETCS MPOTUBOPECUMBOM
WJIM MOXET OBITh HEJJOCTOBEPHOI;

WCII0JIb30BaTh MPH BBITIOJIHEHUU YYEOHBIX 33JJaHUI HAYYHO-MIOMYJISIPHYIO JINTEPATYPY
(hU3HUECKOTO COAepKaHMS, CIPABOYHBIC MAaTEPUAIILI, PECYPCHI ceTH MHTepHET, BiIaIeTh
npuéMaMu KOHCIICKTHPOBAHHUS TEKCTa, TMpeoOpa3oBaHus WHPOPMAIUU U3 OJHOUN
3HAKOBOM CUCTEMBI B APYTYIO;

co3/7aBaTh COOCTBEHHBIC KPAaTKHUE IMHCHMEHHBIC M YCTHBIC COOOIIEHUS HAa OCHOBE 2—3
HMCTOYHUKOB WH(pOPMAIUU (PU3NISCKOTO COJACPIKAHUS, B TOM YHCIIC IyOJUYHO JCTaTh
KpaTKue COOOIIEHHS O Pe3yIbTaTax MPOCKTOB WM YIeOHBIX MCCIICIOBAHUMN, TPH ITOM
IpaMOTHO HCIOJNB30BAaTh M3YyYCHHBIM MOHATUHHBIA ammapaT Kypca (HU3UKH,
COIPOBOXKAATh BBICTYIUIEHUE MPE3EHTALINEN;

MIPU BBITIOJIHEHUH YYEOHBIX TTPOCKTOB M MCCIEAOBAHUI paclpeessiTh 00s13aHHOCTH B
TpyIIe B COOTBETCTBHH C MIOCTABJICHHBIMU 3a/1a4aMU, CJIEUTH 32 BHITIOJIHEHUEM TJIaHA
NEHUCTBUM, aJeKBaTHO OILICHMBATh COOCTBEHHBIM BKJIaJ B JEATEIBHOCTb TPYIIIIHI,
BBICTPAaUBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHUE, YUUTHIBAsI MHEHUE OKPYKAIOITUX.

K koHiy oOyueHus B 8 kJacce mnpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

HCMOJI30BAaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEMJIOBOE IBHKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAUIMUECKHEe W aMop(HBIE Tena,
HACBHIIICHHBIN 1 HEHACBIIIEHHBIN Map, BIa)KHOCTh BO3yXa, TEMIIEPATYpa, BHYTPEHHSS
SHEPrus, TEIIOBOW JABUTATENb, AJIEMEHTAPHBIA SJIEKTPUUYECKUIN 3apsiji, JIEKTPUUECKOE
I10J1€, TPOBOIHUKH U JUDJIEKTPUKH, IOCTOSTHHBIN AEKTPUUECKUI TOK, MArHUTHOE I10JIE;
pasznuyath SBJICHHS (TEIUIOBOE pACHIMPEHHE M CKaTue, TeIuvlonepenaya, TEIUIOBOE
paBHOBECHE, CMAauMWBaHWE, KaNWUIAPHBIC SBICHUS, UCHApPEHUE, KOHACHCALMS,
IIJIaBJICHUE, KpUCTaJUT3aLus (oTBepaeBaHue), KHUIIEHUE, Terionepeaayda
(TermnonpoBOIHOCTh, KOHBEKIUS, W3JIyd€HHUE), SJIEKTPU3allus Tell, B3auMOJICHCTBUE
3aps/ioB, ACHCTBUSA AIIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJICHCTBHUE
MAarHuTOB, JNEHCTBUE MAarHUTHOTO IOJS Ha MPOBOJHHMK C TOKOM, 3JIEKTPOMAarHUTHas
UHIYKIHS) 10 ONHMCAHUIO HX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (GU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIECHUE W3YUYCHHBIX (U3NYECKUX SBJICHUI B OKPYXKAIOUIEM MUpE, B
TOM uucie (u3udeckue sBICHUS B NPUPOJE: TOBEPXHOCTHOE HATSIKEHUE U
KalWUIApHbIE SBJIEHUS B MPUPOJE, KPUCTAUIBI B Mpupone, uziaydeHue ColiHua,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHHE pOCHI, TyMaHa, HHEs, CHera,
ANIEKTPUYECKHE ABJICHUS B aTMOc(hepe, IMeKTPUIECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emutd, Apeid moirocoB, poiab MAarHUTHOTO TOJIS TSl )KU3HH Ha 3emiie, OJIspHOe
CUSHUE, TpPU O3TOM IMEPEeBOJIUTh MPAKTUYECKYIO 3aJadyy B Y4eOHYIO, BBLIETSATH
CYIIIECTBEHHBIE CBOICTBA (MTPU3HAKK) (PU3NIECKHUX SBIICHUII;

OTIMCHIBATh U3YYCHHBIE CBOMCTBA TeN U (PU3NYECKHUE SBIICHUS, UCTIONB3YS QPU3NUYECKUe
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHsISI JHEpPrus, KOJUYECTBO TEIUIOTHI, yJIeIbHas
TEIUIOEMKOCTb  BEIECTBA, YZACJIbHAs TEIUIOTA I[UIABJIEHUs, YyAEJIbHAsA TEIUIOTa
napooOpa3oBaHus, ylelbHas TEIUIOTa CrOpaHHs TOMUIMBA, KOA(M(GUIIMEHT MOJIE3HOTO
JICMCTBUS TEIUIOBOW MAIMHBI, OTHOCUTEIBHAS BIAXHOCTb BO31yXa, JJIEKTPUUYECKUHN
3apsij, CUJIa TOKA, JJIEKTPUYECKOE HAIPSKEHUE, COITPOTUBIICHUE TPOBOIHUKA, YAECIbHOE
COTPOTHBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTh IEKTPUUYECKOTO TOKA), IPH ONMMCAHUU
MPaBUWJIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCIOIb3YEMbBIX BEIMYMH, 0003HAYCHHS H



eIMHUIBl  (U3UYECKUX BEIMYUH, HAXOIUTh (HOPMYJbI, CBS3BIBAIONINE JAHHYIO
(GU3NYECKyI0 BEIMYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTH TpapUKH H3Y4YECHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBA TeJd, (PU3MUYECKHE SBICHUS M TIPOLECCHI, HCIIOJIb3Ys
OCHOBHBIE TI0JIOXKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHHUS BEIIECTBA,
MPUHIIMI CYNIEPIO3ULIH 110JIEN (Ha KAaYECTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija,
3akoH OMa a51s yyacTka Len, 3akoH Jxoynsa—JIeHna, 3aKkoH COXpaHEeHHUs SJHEPruy, MpU
9TOM J1aBaTh CIOBECHYIO ()OPMYJIMPOBKY 3aKOHA M 3aIMCHIBATh €M0 MAaTeMaTHYECKOe
BBIPAKEHUE;

OOBSICHATh (pU3MYECKHE MPOLECCHl M CBOWCTBA TEJ, B TOM YHCJIE€ M B KOHTEKCTE
CUTYallMi MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbISBIATH IPUUNHHOCIEICTBEHHbIE
CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKHX IIaroB ¢ OMOpoil Ha 1—2 M3ydyeHHBIX
CBOMCTBa PU3NYECKUX SABJICHUH, PU3MUECKHUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacy€THble 3agaud B 2-3 JEMCTBHS, MCHOJIb3yd 3aKOHbI U (DOPMYIIBI,
CBS3BIBAOIIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIIOBUS 33a4y 3all1ChIBaTh
KpaTKO€ YCIIOBHE, BBISBIISATh HEIOCTAaTOK JAHHBIX Ui PELIEeHUs 3aJaud, BBIOMpPATh
3aKOHBI U POPMYIIbI, HEOOXOAUMBIE JUIs €€ PEeLIeHUs], TPOBOAUTH PACYETHI U CPAaBHUBATH
MOJIy4€HHOE 3HaUeHHEe (PU3NYECKOI BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOYKHO PEIINUTh MPH NOMOIIH GU3UYECKUX METOJIOB,
WCIIOJIb3YSl ONHMCAHHUE HCCIENOBaHUS, BBIJACIATh IPOBEPSIEMOE MPEAINOJIOKEHUE,
OIICHUBATh MPABUJILHOCTH MOPSI/IKA IPOBEICHUS UCCIIEIOBAHMS, IENIaTh BBIBOIBI;
IIPOBOJIUTH OIBITHI 110 HAOIIOJEHUIO (PU3MUECKUX ABJICHUNA WM (PU3MUECKHX CBOWMCTB
Tesl (KalWUISIPHBIE SBJICHUS, 3aBUCUMOCTb JIaBJIE€HHUS BO3JyXa OT €ro o0O0béMa,
TeMIIepaTypbl, CKOPOCTH IIPOLIECCAa OCTHIBAHMSI ¥ HArpeBaHUs MPH U3JIy4EHUHU OT LIBETa
U3IyYaome (Ioryiomarone) NOBEpXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIepaTypbl KHUJAKOCTH M IUIOIAAM €€ MOBEPXHOCTH, JIEKTpHU3alMd Tel H
B3aMMO/ICHCTBHE 3JIEKTPUYECKUX 3apsJIOB, B3aUMOJECHCTBUE NOCTOSHHBIX MarHuTOB,
BU3YaJIM3al1sl MAarHUTHBIX 110JIEH MOCTOSIHHBIX MarHUTOB, JE€MCTBUS MarHUTHOT'O MOJIS
Ha MPOBOJAHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHUTa, CBOWCTBA 3JIEKTPOJBUraTels
IIOCTOSIHHOTO TOKa): (opMyaupoBaTh IpOBEpseMble MPEANOJI0KEHHs, cOOUpaTh
YCTAaHOBKY M3 IPEUIOKEHHOI'O 000pylOBaHMs, OIMCHIBaTh XOJA OIBITa U
(GbopMynHupOBaTh BBIBOABI;

BBITNIOJIHATE NPsAMbIE U3MEPEHHsI TeMIepaTypbl, OTHOCUTEIILHOW BIaXXHOCTH BO3/YXa,
CHJIBl TOKa, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJOTOBBIX MPHUOOPOB M JIATUYUKOB
¢u3nYecKux BEIMYUH, CPAaBHUBATh pE3ylbTaTbl H3MEPEHUH C Y4ETOM 3aJlaHHOMN
a0COJIIOTHON MOTPEIIHOCTH;

IIPOBOJIUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (PM3UYECKOI BEIMUYMHBI OT JIPYrou c
UCIOJb30BAHUEM MPSMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHUBIICHHS MPOBOJHHUKA OT
€ro [UIMHBI, TUIOIAJN NONEPEYHOTO CEYEHMs M YIEIBHOIO CONPOTHBIICHUS BEIECTBA
IIPOBOJTHUMKA, CHJIBI TOKA, HIYIIETO Yepe3 MPOBOJHUK, OT HANPSHKEHUS HA IMPOBOJIHUKE,
UCCIIeIOBaHUE TOCIIEA0BATEIbHOIO U MapajlIeIbHOTO COEIUHEHUN MPOBOJHHUKOB):
IUTAHUPOBATh UCCIIEI0BaHUE, COOMpaTh YCTAHOBKY M BBINOJHATH U3MEPEHHUs, Clerys
MIPEUI0KEHHOMY TUIaHy, (PUKCUPOBATh PEe3yiIbTaThl MOJYYEHHOH 3aBHCHMOCTU B BHJIE
TabauIl U TpaduKoB, 1€1aTh BBIBOIBI 110 pe3yabTaTaM HCCIeIOBaHHUS;

MIPOBOJIUTh KOCBEHHBIE M3MEpPEHMs (U3NUYECKUX BEIMUYMH (yJelabHas TeIuIOEMKOCTh
BEIIECTBA, COMPOTHUBIICHHE MTPOBOJIHUKA, Pa0OTa U MOIIHOCTb JIEKTPUUYECKOTO TOKA):



IUTAHUPOBAaTh HM3MEPEHUs, COOHMpaTh OJKCIEPHUMEHTAIBHYIO YCTAaHOBKY, CIEIys
MPEUI0KEHHONW MHCTPYKIUH, U BBIYUCIIATH 3HAYCHNE BEIIMYHMHBL,

coOmoaTh TMpaBWjia TEXHUKH Oe30macHOCTH T1pu pabore ¢ J1abOpaTOpHBIM
obopynoBaHueM;

XapakTepU30BaTh MPHUHLIUIBI JCHCTBHS H3YYEHHBIX MPHOOPOB W TEXHHUYECKHX
YCTPOHCTB C OMOpPOW HAa MX OMHUCAHUSA (B TOM YHCJE: CUCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJIBTMETP, CUYETUMK DIIECKTPUYECKON
SHEPTUH, DIIEKTPOOCBETUTEIbHBIE NPUOOPHI, HArPEBATEIBHBIE AIEKTPOIPUOOPHI
(mpuMepsI), SIEKTPUYECKUE MPEIOXPAHUTEIHN, SJICKTPOMArHHUT, JIIEKTPOJBHIaTEIb
MOCTOSIHHOTO TOKA), WCIIOJIb3ySd 3HAaHUS O CBOMCTBaX (DM3MYECKHX SIBICHUH U
Heo0XoIuMble (prU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh TPOCTHIE TEXHHYECKHE YCTPONCTBA M W3MEPUTENBHBIE TPUOOPHI IO
CXeMaM M CXEMaTHYHBIM PHCYHKaM (JKUAKOCTHBIH TEPMOMETp, TEPMOC, MCUXPOMET,
TUTPOMETp, JBUraTeNlb BHYTPEHHET'O CTOpPAHMs, JEKTPOCKOI, PEOCTaT), COCTaBIATH
CXEMBI DIIEKTPUYECKUX IIETeH C MOCIeN0BATENbHBIM U MapauIeIbHBIM COCTMHEHUEM
AIIEMEHTOB, pasinyas yCIOBHBIE 0003HAYCHHUS JIEMEHTOB YJICKTPUYECKUX IETICH;
MPUBOJUTh TNpUMEpbl (HAXOAUTh HMHPOpPMAIMIO O MpHUMepax) MPAKTHUYECKOTO
WCTIONb30BAaHUST (PM3UYECKUX 3HAHWA B TIOBCEJAHEBHOW KHM3HH IJIi OOECIeUYeHUS
0e30MacHOCTH TpHU OOpalieHuH ¢ OpuOopaMH M TEXHUYECKHMMH YCTPOWCTBaMU,
COXpaHEHHS 3JIOpPOBbSI H COONIONEHHS HOPM DKOJIOTUYECKOTO TIOBEICHUS B
OKpY»Karollen cpene;

OCYILECTBIIATh MOMCK HHPOPMALUU (pU3HUECKOTO coiepkaHus B IHTepHeTe, Ha OCHOBE
UMEIOIINXCA 3HAHUM U NMyTEéM CpaBHEHMs JOIOJHUTENIBHBIX MCTOYHHMKOB BBIJCIATH
MH(OpMaIHIO, KOTOPas SBJISIETCS IPOTUBOPEUMBOM MITM MOKET OBITh HEIOCTOBEPHOM;
UCIOJb30BaTh IIPU BBINOJHEHUN Yy4eOHBIX 3alaHUI HAay4HO-NOMYJSIPHYIO JINTEPATYpy
(bU3NYECKOTro CcosepKaHMsl, CIIpaBOYHbIE MaTepHuallbl, pecypchl ceTu MHTepHeT, BnaseTs
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HH(POpPMaLUU M3 OIHOU
3HAKOBOM CHUCTEMBI B JPYI'YIO;

co3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHbIE COOOLIeHHs, 0000mIas
MHGOPMALIMIO U3 HECKOJBKUX HCTOYHHMKOB (DU3MYECKOTO COIEp)KaHUs, B TOM YHUCIIE
NyOoJIMYHO  MpPEACTaBIATh  pe3yibTaThl MPOEKTHOM WMIM  HMCCIEeI0BaTelIbCKON
NeATeNbHOCTH, MIPU 3TOM IPaMOTHO HCIIOJIb30BaTh M3YYCHHbIN MOHATUIHBIN ammapar
Kypca (pHU3UKH, COIPOBOXK/IATh BHICTYINICHHE [TPE3EHTALIUCH;

IIPU BBIMOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBAaHUM (PU3MYECKUX MPOLECCOB
pacrpeniesiaiTh 0053aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABJICHHBIMM 3aJayamH,
CIIEIUTh 3a BBINOJIHEHUEM IUIaHA JEHCTBUH M KOPPEKTUPOBAaTh €ro, aJeKBaTHO
OLICHUBaTb  COOCTBEHHBIM BKJaJ B  JEATEIBHOCTb  IPYIIbl, BBICTPAUBATh
KOMMYHHUKaTHUBHOE B3aUMOJICHCTBUE, IPOSBIISIS TOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K xoHiy oOyueHust B 9 kJjacce npeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpakaTb c(GOPMUPOBAHHOCTD y O0OyUaIOIUXCS YMEHHUI:

HCIIOJIb30BAaTh IIOHATHS: CHUCTEMAa OTCYETa, MaTepualbHas TOYKA, TPAaeKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHMUYECKOTO JIBMXKEHUS, nedopmanus (yrnpyras, miacTudeckas),
TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE, HEBECOMOCTb M IIEPErpy3KH, LEHTP
TSDKECTH, aOCONIOTHO TBEPJOE TENO, LEHTP TSHKECTH TBEPIOTO Tela, paBHOBECHE,
MEXaHMYeCKHue KoyebaHWs ¢  BOJHBL, 3BYK, MH(Qpa3ByK H  yJIbTPa3BYK,
9JIEKTPOMArHUTHBIE BOJIHBI, IIKaJIa 3JEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTb U



JaTbHO30PKOCTh, CHEKTPhl HCIyCKaHWs M TOMJIOIEHUs, anbda, Oera- u Tramma-
U3JIy4eHUsl, U30TOIBL, SIIEpPHAsl SHEPreTHKA;

pa3nuyarh SBICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE NPSIMOJIMHEMHOE JBUYKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHUE, CBOOOIHOE TaJICHHE TN, PABHOMEPHOE
JIBUKEHHE [0 OKPYXHOCTHM, B3aUMOJECHCTBHE TeJl, PEaKTUBHOE JBUKEHHE,
KosiebaTenbHOe JIBM)KEHHE (3aTyxXalollue W BBIHYXACHHBIC KOJICOAaHWs), PE30HaHC,
BOJIHOBOE JBM)KEHHME, OTPAXEHUE 3BYKa, MPSMOJIMHEHHOE paclpoCTpaHEHUE,
OTpa)XCHUE U MPEJIIOMIIEHUE CBETA, [I0JIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jI0kKEHHUE
0eoro cBeTa B CIEKTP M CIOXKEHHE CHEKTPaJbHBIX LIBETOB, JIUCIEPCHUS CBETa,
€CTECTBEHHAs PAIMOAKTUBHOCTb, BOSHUKHOBEHHE JINHENYATOI O CIIEKTPa U3JIy4€HUs) 110
OTIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HAa OCHOBE ONBITOB, IEMOHCTPUPYIOIINX JaHHOE
(uznyecKoe sIBICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (DU3MUECKUX SBJIEHUN B OKpYy)KaroleM MHpe (B
TOM uucie (U3UYECKUE SIBICHHUS B MPHUPOJE: MPWIUBBI U OTJWBHI, TBUKECHUE TIAHET
ConHeYHOM CHUCTEMBI, PEaKTUBHOE JIBIYKEHUE KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3€MIIETpSICEHHE, CEHCMMYECKHe BOJHBI, IIyHaMH, 5XO, IBETa Te,
ONTUYECKUE  SBJIEHUS B  MpUpOAE, OHOJOTMYEecKoe  JIeHCTBUE  BUAMMOIO,
yIbTPaHOIETOBOTO M PEHTTEHOBCKOTO HW3JIYUCHHH, €CTECTBEHHBIM PaJIMOAKTHUBHBIN
(oH, KOCMHYECKHE Jy4H, pPaTUOAKTUBHOE U3IyY€HHE NPUPOJHBIX MHUHEPAJOB,
NefcTBHE palMOAaKTUBHBIX M3IYYeHUN Ha OpPraHU3M 4YeJoBeKa), IPU 3TOM MEepPEBOIUTH
MPAKTUYECKYIO0 33/lady B y4eOHYIO, BBIJCISTH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
(hbUBUYECKUX SIBICHUH;

OTHCHIBATh U3yYCHHbBIEC CBOMCTBA TEN U (PU3NYECKHUE SBJICHUS, UCIONIB3YS (PU3NUECKUE
BEJTMYMHBI (CPEIHSAS U MTHOBEHHAs CKOPOCTh Tela MPH HEPaBHOMEPHOM JBM)KCHHH,
YCKOPEHHE, MEPEMEIIECHNE, ITyTh, YIJI0Bas CKOPOCTb, CHJIA TPEHUS, CHJIA YIPYTOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOTrO MaJeHMs], BEC Tejla, UMITYJbC Tella, UMITYIbC
CHWJIbI, MEXaHH4ecKasg paboTa U MOIIHOCTb, MOTEHIUATIbHAS SHEPrHUs TeJa, MOJHITOrO
HaJl IOBEPXHOCTBIO 3€MJIU, IOTEHIMAIbHAS SHEPIHs CKATON MPYKUHBI, KHHETUYECKAs
SHEprus, MoJHasi MEXaHUYeCcKasi SHeprus, ePUOJI U YaCTOTa KoJieOaHH, AJTMHA BOJIHBL,
IPOMKOCTH 3ByKa M BBICOTA TOHA, CKOPOCTb CBETa, MOKA3aTeNb MPEIOMIICHUS CPEJIbI),
IIpY OTMHMCAHUU MPABUIILHO TPAKTOBATh (PU3MUECKUN CMBICT MCHOJB3YEeMbIX BEJIMYUH,
0003HaYeHHs] M €AUHUILIBI (PU3MUECKUX BEIMYMH, HAXOAUTh (DOPMYIIBI, CBS3BIBAIOLIUE
JTaHHYIO (U3NYECKYIO BEJIMUUHY C IPYTUMH BEJTMUYMHAMU, CTPOUTH I'paUKH U3y4EeHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BEIUUNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UUYECKHUE SBICHUS U MPOLECCHI, UCTIOIb3Ys 3aKOH
COXpPaHEHUsl 3HEPruH, 3aKOH BCEMHUPHOTO TATOTEHHUS, MPUHIUI CYHEPIIO3ULUU CHIL,
MIPUHLUII OTHOCUTENIBHOCTH ["anunes, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHHs UMITYJIbCa,
3aKOHbl OTpPaXEHUs M TPEJIOMIICHHMS CBETA, 3aKOHbl COXpPaHEHUs 3apsgoBOr0 M
MacCOBOTO YHCEN PHU SACPHBIX PEAKIIHX, IPH TOM J1aBaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHA U 3alMChIBATh €M0 MATEMAaTUYECKOE BBIPAKECHHUE;

OOBSICHATh (PU3HMYECKHe MPOLECCHl M CBOWCTBA Teld, B TOM YHUCIE€ U B KOHTEKCTE
CUTyallUii  NPaKkTUKOOPHUEHTUPOBAHHOTO  XapakTepa:  BBISABIATH  MPUYUMHHO-
CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX II1aroB C OMOPOi Ha 2—
3 WU3y4eHHBIX CBOMCTBA (PHU3UYECKUX SBIECHUHM, (UINYECKUX 3aKOHOB HWIU
3aKOHOMEPHOCTEH;



pemiaTh pacu€THbIE 33/1a4M (OMUPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHMI ), UCIIOIb3Ys
3aKOHBI U (OpMyJBI, CBS3bIBArOIIUE (PU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHaM3a
yCIOBHS 3a/layd 3alMChIBaTh KpPATKOE YCJIOBHE, BBIABIATH HEJOCTAIOMINE WU
M30BITOYHBIC JAHHBIC, BHIOMPATh 3aKOHBI M (OPMYIBI, HEOOXOIUMBIC IS PEIICHUS,
MPOBOJUTh pacuyéThl W OIECHUBATH PEATUCTHYHOCTH IMOJIYYSHHOTO 3HAYCHUS
(u3HYECKON BEIIMYNHEL;

pacro3HaBaTh Mpo0IEMbl, KOTOPHIE MOKHO PEIIUTH ITPU MTOMOIIH (PU3NIECKUX METOJIOB,
WCTIOJNBb3ysl OINUCAHWE WCCIENOBAHMS, BBIICIATH IPOBEPSIEMOE IPEIIOJI0KECHNUE,
OIICHUBATh NPABUJIBHOCTH TMOPSAKA NPOBEACHUS HCCICAOBAaHUS, [ENIaTh BBIBOJIBI,
WHTEPIPETUPOBATE PE3YJIbTATHI HAOIIOICHUH U OTBITOB;

MIPOBOJIMTH OMBITHI TI0 HAOIIOJCHUIO (PU3NICCKUX SIBJICHUN WM (PU3NICCKUX CBOHCTB
TeN (M3yd4eHue BTOPOTo 3akoHa HpIOTOHA, 3aKOHA COXpAHEHUs DHEPTUH, 3aBUCUMOCTh
MeproJia KoJICOaHUH MPYKUHHOTO MAsITHHKA OT MAaCChl TPYy3a M KECTKOCTH MPYKUHBI U
HE3aBUCHUMOCTh OT aMIUTUTY/bI MAJIbIX KOJIEOaHH, MPSIMOJIMHEHHOE pacIipoCTpaHeHNe
CBETa, pa3jioKeHne Oeoro CBeTa B CIEKTpP, U3yUeHUE CBOWCTB H300paKEHUS B TNIOCKOM
3epKajJie U CBOWMCTB HM300paXe€HHUs TMpeAMeTa B coOuparoliedl JmH3e, HaOIto/IeHne
CIUIOIIHBIX ¥ JIMHEHYATBhIX CIIEKTPOB H3IIYYEHHsI): CaMOCTOSTEIbHO CcOOUpaTh
YCTaHOBKY W3 HM30BITOYHOTO Habopa 0OOPYyIOBaHHWS, OMUCHIBATH XOJI OMBITA W €TO
pe3ynbTaThl, GOPMYIUPOBATH BHIBOIHL;

MPOBOJIUTh TIPH HEOOXOIMMOCTH CEPHIO MPSIMBIX HM3MEPEHHM, OTpENeNsisi CpelaHee
3HauUeHUE U3MepsieMOl BeIMuMHBl ((POKYyCHOE paccTOsiHHME CcOoOMparouieil JMH3bI),
000CHOBBIBATH BBIOOP crioco0a n3MepeHust (M3MEPUTETLHOTO TTPUO0pa);

MIPOBOJUTH HCCJEIOBAHUE 3aBUCUMOCTEH (M3MUYECKUX BEIUYHMH C HCIOJB30BAaHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JIBUKEHUH
0e3 Ha4yabHOM CKOPOCTH, Meproia KojJebaHni MaTeMaTHUYeCKOr0 MasiTHUKA OT JITHHBI
HUTH, 3aBUCUMOCTH YIJla OTPaXEHMsI CBETa OT yIJia MaJeHUs U yriia IpeJoMIICHUs OT
yria majieHus): IUIaHUPOBATh HCCIEI0OBAaHUE, CaMOCTOATENIbHO cOOMpaTh YCTaHOBKY,
(bukcupoBaTh pe3yabTaThl MOJYYEHHONW 3aBUCUMOCTH (U3UYECKUX BEIMYUH B BUJE
TabIuI ¥ rpauKoB, JIe1aTh BHIBOJBI 110 PE3Yy/IbTaTaM UCCIIETOBAHMUS;

MPOBOJUTh KOCBEHHbIE H3MEpEHUs: (PU3MUECKUX BENMYUH (CpeaHsisi CKOpPOCTh U
YCKOpEHHUE Tejia MPU PAaBHOYCKOPEHHOM JBM)KEHHMHU, YCKOPEHHE CBOOOHOIO MaJIeHUS,
KECTKOCTh TPYKUHBI, KOXPPHUIIMEHT TPEHHUS CKOJBbKEHHS, MeXaHudeckas paboTa u
MOIIIHOCTb, 4aCTOTa U MEPHO/] KoJeOaHU MaTEMaTUYECKOTO U MPYKUHHOTO MAITHUKOB,
ONTHUYECKash CWiIa coOuparomeil IUH3bl, pPaJAMOAKTUBHBIN (OH): MIaHUPOBATH
M3MepeHusi, COOMpaTh SKCIIEPUMEHTAIbHYI0 YCTaHOBKY M BBINOJHATH H3MEPEHMS,
clenys IpeIOKEHHOM HHCTPYKIIMU, BEIUMCIISITH 3HAUCHUE BETMUMHBI U aHATU3UPOBATh
MOJIy4Y€HHBIE PE3YIbTAThl C YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUIl;

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH TMpu paboTe ¢ 1abopaTopHBIM
obopynoBaHueM;

pa3nuyaTh OCHOBHBIE TPHU3HAKH M3YYEHHBIX (U3MUECKUX MOJENei: MarepualibHas
TOYKa, aOCONIOTHO TBEPIOE TENO, TOYEUHBIM MCTOYHHK CBETa, Jyd4, TOHKAs JIMH3A,
TJIaHeTapHas MOJIENIb aTOMa, HYKJIOHHAs MOJIENIb aTOMHOTO Spa;

XapaKTepu30BaTh NPUHIUIBI JEHCTBUS M3YyYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOH HA UX OMUCAHUS (B TOM YHUCIE: CIIUIOMETP, JATYUKHU MOJIOKESHHUS,
pPacCTOSIHUS U YCKOPEHMs, paKeTa, 3X0JO0T, OUYKH, IEPUCKOII, poToanmapaT, ONTHIECKHIE



CBETOBO/Ibl, CIIEKTPOCKOI, J03MMETp, KaMepa BuiabCoHa), HCIOJB3Yysl 3HAHUS O
CBOMCTBaX (PM3NYECKUX SABJICHUH U HEOOXOIUMBIE (PU3HUECKIE 3aKOHOMEPHOCTH;
HCII0JIb30BATh CXEMbl U CXEMATUYHbIE PUCYHKHU M3YUEHHBIX TEXHUYECKUX YCTPOMCTB,
W3MEPHUTENBHBIX MPUOOPOB M TEXHOJOTHUECKUX MPOIECCOB IMPH PEIICHHH Y4eOHO-
MIPaKTUYECKUX 3a/lay, ONTUYECKUE CXEMbl JUISl MOCTPOECHMSI U300paKEeHU B IJIOCKOM
3epKaJie ¥ coOMparomieit TuH3e;

NPUBOANTH TIPUMEPHl (HAXOAWTH HMH(POPMAIMIO O TMPHUMEpax) MPAKTUIECKOTO
WCIO0JIb30BaHUS (PU3MUYECKUX 3HAHUM B IIOBCEAHEBHOM JKU3HM sl OOecreyeHus
0e30MacHOCTH NIpU OOpalieHuH ¢ OpudopaMH M TEXHUYECKMMM YCTPOHCTBAaMU,
COXPAaHEHHUS 3J0pOBbsI M COOJIIOJIEHUS HOPM OSKOJOTMYECKOIO IOBEACHUS B
OKpYKarollen cpere;

OCYILIECTBIIAITh MOUCK HHpopManuu Qusndeckoro cojepxkanuss B HHrepHere,
CaMOCTOSITENIBHO (POPMYNIHpPYsI MOUCKOBBIA 3alpoC, HAaXOOUTh IYyTH OIpeAeIeHUsS]
JIOCTOBEPHOCTH TMOJIy4EHHOM HWH(POpMalMu Ha OCHOBE HMEIOIIUXCA 3HAaHUU H
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

HCII0JIb30BATh MPH BBITIOJIHEHUU YY€OHBIX 33aJaHUIl HAYYHO-MOMYJISPHYIO JINTEPATYpy
(buznuecKkoro cofepKaHus, CIpaBOYHbIE MaTepHaJIbl, pecypchl ceTu IHTepHEeT, Bi1aieTh
npuéMaM KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3zoBaHus HHGOPMAlMM M3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO;

co3aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE MH(OPMALIUU U3
HECKOJIbKUX HCTOYHUKOB (DU3MUYECKOTO COAEpKaHMs, MyOIMYHO TPEACTaBIAThH
pe3ynbTaThl MPOEKTHOM WM HCCIEAOBATENBCKON ACSITENBHOCTH, IPU 3TOM I'PAMOTHO
WCIIOJIb30BaTh M3YYEHHBIH TMOHATHHWHBIN ammapaT W3y4aeMoro pasnena (U3UKA |
COMPOBOXKIATh BBICTYIUIEHUE TMpe3eHTaluell ¢ Y4€ToM OCOOEHHOCTEH ayauTOpuu
CBEpPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosnnyectBo yacos DJIEeKTPOHHbIE
Ne | HaumenoBanmue
(uudpossbie)
n/ | pasiesioB M TeM Bcer | Kourpoasn | IIpakrunueck
o0pa3oBaTte/ibHbIE
n NPOrpaMMmblI 0 ble padoThl He padoThl
pecypchbl
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHMHN OKPY/KAOLIEro MUpa
bu6mmoreka [{OK

®du3uKa - HayKa O

1.1 pHpoze 2 https://m.edsoo.ru/7f41
6194
DrsIIeCKie bu6moreka [IOK
1.2 - 2 1 https://m.edsoo.ru/7f41
6194
EcrecTtBenHoHay4 bubnuotexa [JOK
1.3 HBIH METO/I 2 1 https://m.edsoo.ru/7f41
MMO3HAHUS 6194
Hroro mo pazueny 6

Paspnen 2. IlepBoHayanbHbIe CBeICHUS O CTPOCHHH BellleCTBA

Crpocrue bu6moreka [IOK
2.1 1 https://m.edsoo.ru/7f41
BEIIICCTBA 6194
JIBrmkeHue u bu6moreka [IOK
2.2 B3aMMO/ICHCTBHE 2 1 https://m.edsoo.ru/7f41
YaCTHII BEIIeCTBa 6194
ArperaTHble bubmuorexa [JOK
2.3 COCTOSIHUS 2 https://m.edsoo.ru/7f41
BEIIECTBA 6194
Hroro mo pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
MexaHudeckoe Bubmmorexa LIOK
3.1 J— 3 https://m.edsoo.ru/7f41
6194
Viepums, macca bubmuoreka [JOK
3.2 HHOTHOCT’B ’ 4 1 https://m.edsoo.ru/7f41
6194
bu6mmoreka [JOK
3.3 Cuna. Bunsl cun 14 1 2 https://m.edsoo.ru/7f41

6194



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
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

Hroro no pazgeny 21

Pa3nen 4. JlaBinenne TBEPABIX TeJl, dKUAKOCTEH U ra3oB

[laBienue.
I1
;ff:;;: bu6mmoreka [{OK
4.1 s . 3 https://m.edsoo.ru/7f41
TBepI[I)IMI/I TCJIaMu,
6194
KHUIOKOCTSIMU U
rasaMu
Tannene bu6mmoreka [{OK
4.2 5 https://m.edsoo.ru/7f41
JKHUIKOCTH 6194
bubmmoreka [{OK
A
4.3 TMochepHoe 6 https://m.edsoo.ru/7f41
JaBJICHHE 6104
[elictBue
KHIKOCTI 1 ra3a bu6moreka [IOK
4.4 g . 7 2 3 https://m.edsoo.ru/7f41
Ha TIOTPYXEHHOE B
6194
HUX TCJIO
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6moreka [IOK
5.1 P260T20H 3 1 https://m.edsoo.ru/7f41
MOMHOCTD 6194
MoocTEle bu6mmoreka [JOK
5.2 P 5 1 https://m.edsoo.ru/7f41
MEXaHU3MBI 6194
Mexanndeckas Bubmuorexa LIOK
5.3 eI 4 1 1 https://m.edsoo.ru/7f41
P 6194
Utoro no pazneny 12
PezepBHOE Bpems 3
OBILIEE
KOJIMYECTBO
YACOB I1O 68 4 12
[TPOTPAMME



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
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 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne | HaummeHoBaHme
(uudgpossbie)
n/ | pasgeaoBuTeM | Bcer | KoHTpoubH IIpakTHyeck
o0pa3oBaTtejibHbIE
I NMporpamMmMbl 0 ble padoThI ue padoTsl
pecypchl
Paznen 1. TenjioBble siBJIeHUS
Crtpoenue u bubnuorexa [JOK
1.1 CBOWCTBA 7 https://m.edsoo.ru/7f418
BEIIEeCTBA lce
TerioBLIe bubmmoreka [{OK
1.2 21 1 5 https://m.edsoo.ru/7f418
TIPOIIECCHI
1ce
Hroro mo pazueny 28

Paznea 2. DiekTpu4yecKue 1 MATHUTHBIE SIBJICHUS

I[TPOTPAMME

DIIEKTPUYECKHE
3apsibl. bu6mmoreka [IOK
2.1 3apsHKEHHBIE 7 1 https://m.edsoo.ru/7f418
Tena ! ux lce
B3aMMO/JICHCTBHE
[TocTostHHBIH bu6mmoreka [IOK
2.2 AIIEKTPHUYCCKHIA 20 2 7 https://m.edsoo.ru/7f418
TOK lce
MarHHTHEL bu6mmoreka [JOK
2.3 6 1 1.5 https://m.edsoo.ru/7f418
SIBJICHHUSI lce
DJIEKTPOMarHuT Bubmuorexa LIOK
2.4 4 https://m.edsoo.ru/7f418
Hasl UHIYKLIUS
1ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBUIEE
KOJIMYECTBO
YACOB I10 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
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

KoaundyecTBO YacoB DJIeKTPOHHBbIE
Ne HaunMeHoBaHHe
(uudpossbie)
n/ | pa3sjgenaoB M TeM Bcer | Konrpoubn IIpakTH4eck
o0pa3oBaTe/ibHbIE
I NMporpamMmMbl 0 ble padoThI ue padoTsl
pecypchl
Pazgen 1. Mexanun4yeckue siBJIeHUS
M
B:::;I;:;K()e bubmmoreka [{OK
1.1 A 10 1 https://m.edsoo.ru/7f41a
CIOCOOBI €0
436
OIMMCaHUs
Bzaumopeiictrue bubmuotexa LIOK
1.2 s 20 1 3 https://m.edsoo.ru/7f41a
TeN
436
T bu6moreka [IOK
1.3 10 3 https://m.edsoo.ru/7f41a
COXpaHEHUS
436
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS U BOJHBI
MexaHnnueckue bubamorexa LOK
2.1 7 3 https://m.edsoo.ru/7f41a
KoJie0anust
436
Mexann4deckue Bubmmorexa LIOK
2.2 8 1 3 https://m.edsoo.ru/7f41a
BOJIHBI. 3BYK
436
Hroro mo pazgeny 15

Pa3znea 3. DiiekTpoMarHuTHoe 1

0J1¢ H JICKTPOMArHUTHBIC BOJIHBI

DJIEKTPOMarHuT BuGniorexa LIOK
3.1 Hoe Hote 1 6 2 https://m.edsoo.ru/7f41a
AIICKTPOMArHUTH 426
bI€ BOJIHBI
Uroro no pazgeny 6
Paznea 4. CBeToBbI€ sIBJI€HUS
3aKOHEBI bu6mmoreka [JOK
4.1 pacnpocTpaHeHH 6 2 https://m.edsoo.ru/7f41a
s CBeTa 436
JIMH3EI 1 bu6mmoreka [JOK
4.2 OTITUYECKUE 6 3 https://m.edsoo.ru/7f41a
puOOpHI 4a6



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
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

Paznoxenue bub6mmoreka [{OK
4.3 Oernoro cBera B 3 2 https://m.edsoo.ru/7f41a
CIIEKTD 4a6
Hroro no pazgeny 15
Pazgea S. KBaHTOBBIE sIBJICHUS
Ucnyckanne n bubnuotexa [JOK
51 MOTJIOLICHUE 4 1 https://m.edsoo.ru/7f41a
CBETa aTOMOM 436
CTpoere bubmmoreka [{OK
5.2 P 6 1 https://m.edsoo.ru/7f41a
aTOMHOTO si/Ipa
4a6
P bu6moreka [IOK
5.3 élaf o 7 1 https://m.edsoo.ru/7f41a
peaki 426
Hroro no pazneny 17
Pa3nes 6. IloBTopuTteibHO-0000 a0 1M MOYJIb
[ToBTOpEeHME M
0000meHne bu6moreka [IOK
6.1 COJICPKAHHMS 9 2 https://m.edsoo.ru/7f41a
Kypca hU3MKHA 3a 436
7-9 knacc
Hroro mo pazgeny 9
OBUIEE
KOJIMYECTBO
YACOB I10 102 2

I[TPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIIACC

N KosnuuyectBo yacos 1 DJIeKTPOHHbIE
° aTa
Konrtpoas | IIpakTnue uudposbie
n/ | Tema ypoka Bcee u3yue
HbIE CKHe o0pa3oBaTe/bHbIE
I ro HUA
padoThI padoTsI pecypchl

®duznka —
HayKa o
MPUPOJE.

1 SIBmenuns 1
MPUPOIBI.
dusnueckue
SIBIICHUS

MexaHndeckue,
TEIUIOBBIE,
IEKTPUICCKHE,
2 MAarduTHBIE, 1
CBETOBEIE,
3BYKOBBIC
SIBIICHHS

dusnyeckue
3 BEJIMYUHBI 1 UX 1
HU3MepeHue

Ypok-
UCCIIeIOBaHUE
"U3mepenue
TEMIEPATYPHI
4 MIPY TTOMOIIIH 1 1
AKUJIKOCTHOTO
TEpMOMETpa U
JaTyuKa
TeMIiepaTypsl"

Kak ¢uzuka n
Apyrue
€CTECTBEHHBIE
HayKU U3y4aroT bubnuoreka [IOK

5 pUPOY. 1 https://m.edsoo.ru/ff
EcrectBenHonay 09f72a

YHBII METOJ

O3HAHUI.
Omnucanue



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

(busznueckux
SIBJICHUH C
IIOMOIIBIO
MoOJeIei

Ypok-
HCcCIe0BaHue
"[IpoBepka
TUTIOTE3bI:
TATEHOCTh
MOJIETA IAPHUKA,
MYIIEHHOTO
TOPU30HTAIIBHO,
TEM OOJIBIIIE,
4yeM OoJIbIIe
BBICOTA MycKa"

Crpoenue
BEIIECTRA.
OIBITHI,
JTOKa3bIBAIOIITUE
JTMCKPETHOE
CTpOCHHUE
BEIECTBA

bu6moreka [IOK
https://m.edsoo.ru/ff
09fe0a

JBmkenue
YaCTHI]
BeIlleCTBA

bu6moreka [IOK
https://m.edsoo.ru/ff
0a013e

Ypok-
HCCIEI0BaHNE
«OnBITH IO
HaOJIFOIEHUTO
TEIIOBOIO
paciIupeHus
ra3oBy

10

ArperaTHblie
COCTOSIHUS
BellleCTBa

11

Bzaumocss3b
MEXIY
CBOMCTBAMU
BEIIIECTB B
pa3HbIX
arperaTHeix
COCTOSIHUSIX U UX

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a0378



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378

ATOMHOMOJIEKYJ
SIPHBIM
CTPOCHHEM.
OcobeHHOCTH
arperaTHbIX
COCTOSTHUM BOJIBI

MexaHu4deckoe

NIBIDKEHUE. bubmmoreka [{OK
12 PaBHOMepHOE 1 https://m.edsoo.ru/ff

HEpaBHOMEPHOE 0a05c6

JIBIDKCHHE

CxopocTsb. bubnuotexa [JOK
13 EmuHauIs https://m.edsoo.ru/ff

CKOPOCTH 0a079c

Pacuer nytu u bubnuorexa [JOK
14 BpEMEHH https://m.edsoo.ru/ff

IBIKEHUSA Oalae4

HNueprus. 3akoH

WHEPIIUH.

Baanmoneiicau bu6moreka [IOK
15 © Teil Kax https://m.edsoo.ru/ff

rpHnHa 0a0c10

W3MEHEHUS

CKOPOCTH

JIBDKCHUSI TEIT

IInoTHOCTH

BEIIECTBA. bu6mmoreka [JOK
16 Pacuer maccel u https://m.edsoo.ru/ff

o0Bema Tela 1o OaOfee

€ro IJIOTHOCTH

JlaGopaTopHas

pabota
17 «Omnpenenenue

TJIOTHOCTH

TBEPAOTO TEIa»

Pemterite saza bubmuoreka [JOK
18 ?ﬁgzrl{eoc“ https://m.edsoo.ru/ff

\ 0al23c

BeIlleCTBa

Cuna Kak
19 XapaKTepUCTHUKA

B3aHMO/JICHCTBHS



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

tea. Cuia

YIPYTOCTH.
3axoH ['yka

20

JlaboparopHas
pabora
«M3yueHne
3aBUCHUMOCTHU
pacTsKeHUs
(medopmarimm)
MPYKUHBI OT
MIPUIIOKEHHON
CHJIBI»

21

SBnenue
TaroreHusa. Cuna
TSKECTU

22

CBs13b MEXY
CHJION TSKECTH
M MacCOH Teia.
Bec Tena.
Pemrenue 3agau
no Teme "Cuita
TsKecTH"

bu6moreka [IOK
https://m.edsoo.ru/ff
0al778

23

Cuna TspKecTr
Ha JPYrux
IUIaHETaX.
duznyeckue
XapaKTEPUCTHKHU
IUTaHET

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0al502

24

H3mepenue cui.
JnnamomeTp

bubmuoreka [JOK
https://m.edsoo.ru/ff
0al8cc

25

Bec tena.
HeBecomocts

bubmuoreka [JOK
https://m.edsoo.ru/ff
0al778

26

CnosxeHune 1Byx
CHII,
HampaBJIeHHbIX
10 OJTHOM
MIPSIMOM.
PaBHOelicTBYIO
asi CUJI

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0ala70



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70

27

Pemenune 3amau
10 TEME
"PaBHOIEHCTBY
roras cui”

28

Tpenue
CKOJIbXKEHUS U
TPEHUE TIOKOSI.
Tpenue B
MIpUpOJIE U
TEXHUKE

bu6mmoreka [{OK
https://m.edsoo.ru/ff
0albh9c

29

JlabopaTopHas
pabota
«3yuenue
3aBUCUMOCTH
CHUJIBI TPCHUMA
CKOJIBXKCHUSA OT
CHUJIbI JaBJICHUSA
U XapakTepa
COTPUKACAIOLTUX
csl
MMOBEPXHOCTEI

bu6moreka [IOK
https://m.edsoo.ru/ff
Oalcc8

30

Pemrenue 3agau

Ha oTIpe/ieTIeHNe
PaBHOJEHCTBYIO
€I CHIBI

31

Pemrenue 3agau
o TemaMm: «Bec
TENay,
«I"'paduueckoe
n300pakeHUE
ciny, «CHIIBIY,
«PaBHOZEICTBY
FoIIast CHUID»

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0alde0

32

KoHnTtponbsHas
paboTa 1o
TEMaM:
«MexaHnueckoe
JBUKECHHED,
«Macca,
IIJIOTHOCTHY,
«Bec Tenay,
«['paduueckoe



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0

n300paxeHue
cri», «Cunbl»

[laBienue.

CriocoOsr bubmmoreka [JOK
33 YMEHBIICHUS U https://m.edsoo.ru/ff

YBEINYCHUS 0a20a6

JTABJICHUS

JlaBiienue rasza.

3aBHUCHUMOCTH bubnuotexa [JOK
34 JIaBJICHHS Ta3a https://m.edsoo.ru/ff

oT 00BéMa, 0a2376

TEeMITepPaTyphl

[Tepenaua

JTaBIICHUS

TBEPABIMU bubnuoreka [IOK
35 TeJIaMU, https://m.edsoo.ru/ff

KUIKOCTAMHU U 0a25b0

razamu. 3aKOH

ITackans

JlaBienue B

KUIKOCTH U bu6moreka [IOK
36 rase, BBI3BaHHOE https://m.edsoo.ru/ff

IECTBUEM CHJIbI 022718

TSDKECTH

Pemrenue 3agau

1o Teme bu6mmoreka [JOK
37 «Hlasnene B https://m.edsoo.ru/ff

YKUJIKOCTH U 082826

raze. 3aKoH

ITackamsay»

CooBmaromecs bubmuoreka [JOK
38 https://m.edsoo.ru/ff

Oy 082970

T'napasmigeckn bubmuoreka [JOK
39 it mpece https://m.edsoo.ru/ff

0a3136

ManomeTpsl.
40 HOpH.IHGBOﬁV

YKUJTKOCTHBIHN

HacocC



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

Atmocdepa

3emiu.
[Tpuunnb!
CYIIECTBOBAHUS
igiifi;:ﬂ bu6mmoreka [{OK
41 https://m.edsoo.ru/ff
3eMiu.
0a2b5a
3aBUCHUMOCTh
aTMoc(hepHOro
JABJICHUS OT
BBICOTBI Ha/l
YpOBHEM MOPS
Bec Bozmyxa. bubnuoteka [JOK
42 AtmocdepHoe https://m.edsoo.ru/ff
JIABJICHUE 0a2b5a
Hsmepertne bubnuoreka [JOK
43 | AmMocepHoro https://m.edsoo.ru/ff
naBieHus. OIBIT
0a2da8
Toppuuennu
3aBHCHUMOCTh
aTMochepHOro bubnuoreka [JOK
44 JaBIICHUS OT https://m.edsoo.ru/ff
BBICOTHI HAJI 0a2fc4
YPOBHEM MOPS
Bbapomertp-
iﬁ?ﬁiﬁLpHoe bubanoreka ITOK
45 BN Ha https://m.edsoo.ru/ff
0a2fc4
Pa3IUYHBIX
BBICOTaX
Pemenue 3amau
10 TeME
46 "AtMmocdepHoe
naBieHue"
[eiicTBue
FRIAIROCTH 1 Tasa bu6mmoreka [JOK
47 Hél TIOTPYRCHHOS https://m.edsoo.ru/ff

B HUX TeJIO.
ApxumenoBa
cuia

0a3276



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276

48

JlaboparopHas
pabora
«Ornpenenenue
BBITAJIKUBAIOIIE
W CHIIBI,
JENCTBYIOLIEH
Ha TeJlo,
MOTPY’KEHHOE B
KHUJIKOCTHY

bu6mmoreka [{OK
https://m.edsoo.ru/ff
0a33fc

49

JlabopaTopHas
pabora 1o Teme
«HccnegoBanne
3aBUCHUMOCTHU
BEca Tella B BOJE
0T 00bEMa
MIOTPY’KEHHOU B
KUJAKOCTh YacTH
Tena»

bubmmoreka [{OK
https://m.edsoo.ru/ff
0a3514

50

IImaBanue Ten

bu6moreka [IOK
https://m.edsoo.ru/ff
0a3a96

o1

JlabopaTopHas
pabota
"Koncrpyupona
HHE apeoMeTpa
HIIH
KOHCTPYUpPOBaHU
€ JIOJKH U
orpeiesieHue e€
rpy30I04bEMHOC

TH

52

Pemenue 3amau
110 TEMaM:
«IInaBanue
CYJOB.
Bosznyxomiasan
ne», «JlapneHue
TBEPJBIX TEI,
JKUJIKOCTEN U
ra3oBy

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a3654



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654

53

Mexannueckas
pabora

bubmuoreka [IOK
https://m.edsoo.ru/ff
0a3f82

54

MONTHOCT®.
Enuaunnel
MOIITHOCTH

bu6mmoreka [{OK
https://m.edsoo.ru/ff
0a3f82

55

Ypok-
HCCIEeN0BaHuE
"Pacuér
MOIIHOCTH,
pa3BHBaeMOM
IIpU MOIBEME 10
nectauIe"

56

[IpocTsie
MEXaHU3MBI.
Ppruar.
PaBHOBecue cui
Ha pblyare

57

KonTposbHas
pabora 1o Teme
«JlaBrenue
TBEP/BIX TEIl,
JKUIKOCTEN U
razoBy /
Bcepoccuiickas
MIPOBEpPOYHAs
pabota

58

Pe3epBHbIit
ypok. Pabora c
TEKCTaMH 110
teme «/laBnenue
TBEPJIBIX TEN,
JKAIKOCTEN U
razoB» /
Bceepoccuiickas
MPOBEPOYHAs
pabota

bubmuoreka [JOK
https://m.edsoo.ru/ff
Oa4ffe

59

Poryaru B
TEXHUKE, OBITY U
pUpo/IE.
JlaGopatopHas
pabota

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a478e



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

«HccaenoBanue
YCIIOBUU
paBHOBECHS
pbryara

60

Pemenne 3amau
110 TEME
«YcmoBusa
paBHOBECHS
pbryara

bu6mmoreka [{OK
https://m.edsoo.ru/ff
0a48a6

61

Koadpunuent
MIOJIE3HOTO
JEUCTBUSA
MeXaHU3Ma.
JlaGoparopHas
pabota
«3mepenue
KII/I naknoHHOM
IIJIOCKOCTH»

0.5

62

Pemrenue 3agau
10 TEME
"Pabora,
MOIIHOCTb,
KITA"

bu6moreka [IOK
https://m.edsoo.ru/ff
0a4c48

63

Mexaandeckas
SHEPTHS.
Kunernueckas n
MOTEHIMAIbLHAS
SHEPTHs

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a4252

64

3aKoH
COXpaHEHUs
MEXaHHYeCKOM
SHEPTHH

bubmuoreka [JOK
https://m.edsoo.ru/ff
0a4360

65

Ypok-
JKCIIEPUMEHT 10
TEME
"DKcrepuMeHTa
JIbHOE
OIIpeeIIeHuE
U3MEHEHUS
KUHETHUYECKON 1
NOTEHIIUATbHOM
SHEPIrUU NpU



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360

CKaTbIBaHHUNU
Tea I1o
HaKJIOHHOM
mIocKocTH"

KontponbHas
paboTta 1o Teme
66 «Pabora n
MOII[HOCTb.
DOHeprus»

Pe3epBHbIi
ypok. Pabora ¢
TEKCTaMH I10
67
TeMe
"MexaHn4yeckoe

nBIOKeHne"

bubmmoreka [{OK
https://m.edsoo.ru/ff
Oadeeb

Pe3epBHbIit
ypok. Pabora ¢
TEKCTaMH I10
68 "
teme "Pabora.
MOoOIIHOCTb.

Oneprus"

OBIIEE
KOJIMYECTBO
YACOB IO
TTIPOTPAMME

68

12



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

8 KJIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 4acoB

Konrpoan
Bce P

ro

HbIE
padoThI

IIpakTHye
CKHe
padoTsI

Jara
H3Y4YeH
us

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHEIC
MOJOKEHUS
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPHH U UX
OIIBITHBIE
TTOITBEPIKICHU
o

bubmmoreka [{OK
https://m.edsoo.ru/ff
0a5256

Macca u
pasmep aToMOB
1 MOJIEKYJT

Mopaenu
TBEPJOTO,
JKUIKOTO U
razo00pa3Horo
COCTOSTHUM
BEIEeCTBA

bu6moreka [IOK
https://m.edsoo.ru/ff
0a540e

OObscHeHHUE
CBOMCTB
TBEPJIOTO,
JKUIKOTO U
ra3zo00pa3Horo
COCTOSTHUM
BeEIeCTBA Ha
OCHOBE
MOJOKEHUH
MOJIEKYJISIPHO-
KHUHETHYECKOM
TEOPUHU

Kpucrannmuec
KHe 1
amopgHbIe
Tena

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a5800

CMmaunBaHue u
KamWUISIPHOCT
b.

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a5530



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530

IToBepxHOCTHO
€ HaTsOKEHUe

TennoBoe bubnuorexa [JOK
7 pacuupeHue u https://m.edsoo.ru/ff
cKaTue 0a5a26
Temneparypa.
CBs13b
TEeMITepPaTyphl
8 CO CKOPOCTBIO
TEIJIOBOTO
JIBDKCHHS
YaCTHI]
Bryrpennss
ZT:CF:;;I bubmmorexa LJOK
9 MCHEHIS https://m.edsoo.ru/ff
. 0a5c60
BHYTpEHHEH
SHEPTUU
Buner bu6moreka [IOK
10 TEIUTonepeay https://m.edsoo.ru/ff
u 0a6412
Ypoxk-
KOH(EpEeHITUS
"IIpakTHuecko
e
HCHObI0BATH bubnuorexa [JOK
11 ;T:;S;BHX https://m.edsoo.ru/ff
0a65c0
BEILIECTB U
MaTepuasoB B
LeTAX
IHEProcoepex
eHus"
Komiiectso bubmuoreka [JOK
12 ?;;ZT;’; https://m.edsoo.ru/ff
0a6976
TEIIOEMKOCTh
¥pashetiie bubmuoreka [JOK
13 TCITIoBoro https://m.edsoo.ru/ff
OasaHca.

TeruiooOMeH u

0ar088



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088

TEILIOBOE
paBHOBecHe

14

JlaboparopHas
pabora
"UccnenoBanu
€ SIBJICHUS
TEII00OMEHa
pu
CMEIIMBAHUH
XOJIOJTHOU U
ropsiuei BoJIbI"

bu6mmoreka [{OK
https://m.edsoo.ru/ff
026298

15

Pacuer
KOJINYECCTBA
TEIJIOTHI,
HEOOXO0IUMOT0
JUIS
HarpeBaHUs
Tella U
BBIZCISIEMOTO
UM TIpH
OXJIAXKJICHU T

16

JlabopaTopHas
pabota
"Onpenenenue
yACIBHOU
TEIIOEMKOCTH
BemecTra"

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a6bb0

17

DHeprus
TOILIMBA.
Y nennHas
TEII0Ta
CrOpaHus

bubmuoreka [JOK
https://m.edsoo.ru/ff
0a7bh5a

18

IInaBnenue u
OTBEpJECBAHUE
KpUCTAJUTNYEC
KHX Tel.

Y nennHas
TEIIoTa
IIaBJICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a71d2

19

JlaGopatopHas
pabota
"Onpenenenue

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Oa72fe



https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe

YAEIBHOU
TEIUIOTHI
IJIaBJICHUSA
npaa

20

[Tapoo6pazoBa
HHE U
KOHJICHCAIIHS.
Hcnapenue

bu6mmoreka [{OK
https://m.edsoo.ru/ff
0a740c

21

Kunenue.
VnenvHast
TeIIoTa
napoo6pazoBa
HUS U
KOH/ICHCAIIHH.
3aBUCUMOCTH
TEMIIEPATYPhI
KHIICHUS OT
aTMoc(hepHOro
JaBJICHUS

bu6moreka [IOK
https://m.edsoo.ru/ff
0a786¢

22

BnaxxHnocTh
BO3/IyXa.
JlabopaTopHas
pabota
"Onpenenenue
OTHOCHTEILHO
¥ BIIQYKHOCTH

Bo3yXxa"

bu6moreka [IOK
https://m.edsoo.ru/ff
0a7628

23

Pemenne
3a7a4 Ha
ompeeeHue
BJIQ)KHOCTH

BO3JIyXa

24

ITpuHIMITEL
paboThHI
TETJIOBBIX
JIBUTATEJECH.
ITapoBas
TypOuHa.
JBurarenn
BHYTPEHHETO
CropaHus



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628

25

KII
TETJIOBOTO
JIBUTATEIIS.
TenoBkie
JIBUTATEIIN U
3aluTa
OKpYyKaromeun
cpeapl

bu6mmoreka [{OK
https://m.edsoo.ru/ff
Oa7c’c

26

3akoH
COXpaHEHUs U
TIPEeBPAICHUS
DHEpPruu B
TCIIJIOBBIX
rporeccax

27

IloaroroBka x
KOHTPOJIBHOU
pabore 1Mo
TeMe
"TennoBeie
SIBIICHHS.
Usmenenue
arperaTHbixX
COCTOSTHUM
BemecTra"

bu6moreka [IOK
https://m.edsoo.ru/ff
0a83f2

28

KonTposbHas
pabora 1o
TeEME
"Tennoseie
SIBJICHMS.
N3menenue
arperaTHbixX
COCTOSTHAM
BelecTna"

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0aB6ae

29

DnekTpusanus
ten. JIBa pona
ANEKTPUYECKU
X 3apsAI0B

30

Ypok-
HCCIICOBaHHUE
"DnexkTpuzanu
s TN
WHIYKIHUEN U



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae

pu
COIIPUKOCHOBE

"

31

BzaumoneiicTs
ne
3apsHKEHHBIX
Tell. 3aKOH
Kynona

bu6mmoreka [{OK
https://m.edsoo.ru/ff
0a87e4

32

DNEeKTPUUIECKO
e rnoJe.
Hanpsixennoc
Th
AIIEKTPUYECKOT
O TIOJISL.
[TpunaIUn
CYNEepIO3UIHH
AIIEKTPUYECKH
X MoJien

bubmmoreka [{OK
https://m.edsoo.ru/ff
0a8ala

33

Hocurenn
ANEKTPUYECKI
X 3aps/I0B.
DJIeMEeHTapHbI
W 3aps.
Crpoenue
aToma

34

[IpoBoHMKY U
JTUDJICKTPHKH.
3aKoH
COXpaHEHUs
ANEKTPUIECKOT
0 3apsaa

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a8ef6

35

Pemenue
3aJ1a4 Ha
IIPUMEHEHHE
CBOMCTB
JNEKTPUYECKHU
X 3apsJI0B

bubnuoreka [JOK
https://m.edsoo.ru/ff
0a90cc

36

DneKTpuYeCcKn
U TOK, YCIIOBUS
€ero
CYyILLECTBOBAaHU
. UcTouHuKn

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a95a4



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4

QJICKTPUYICCKOT
O TOKa

37

HencTBus
AIEKTPUIECKOT
0 TOKa

bu6mmoreka [{OK
https://m.edsoo.ru/ff
0a96b2

38

Ypok-
HCCIIEIOBaHUE
"IleticTBUE
ANEKTPUYECKOT
0 TOJISI Ha
MIPOBOJHUKHU U
TUDIEKTPUKH"

39

DIIEKTPUUYECKHU
H TOK B
MeTajuiax,
KHUJKOCTSAX U
raszax

bu6moreka [IOK
https://m.edsoo.ru/ff
0a9838

40

DIIeKTpUYeCcKa
s IIeNb U €€
COCTaBHbIE
4acTH

41

Cuia Toka.
JlabGopaTopHas
pabota
"U3mepenue u
peryiupoBaHu
€ cuJIbl TokKa"

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a8bd6

42

DIIEKTPUYECKO
€ HanpsHKEHUE.
Boastmerp.
JlaGopaTopHas
pabota
"U3mepenue u
peryaupoBaHu
e
HanpspkeHus "

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff
0a9%e14

43

ConpoTuBieHn
€ TIPOBO/IHUKA.
YaensHOE
COTIPOTHBIICHU
€ BellecTBa

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0aa738



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

44

JlaboparopHas
pabora
"3aBUCUMOCTD
AIIEKTPUYCCKOT
0
COTPOTHUBIICHU
sI TPOBOJTHUKA
OT €r0 JUTHHBI,
TUTOIIA M
MOTIEPEUHOTO
CCUCHHS U
Marepuana"

bu6mmoreka [{OK
https://m.edsoo.ru/ff
0aa738

45

3aBHCUMOCTE
CHJIBI TOKA OT
HaIPSDKCHHUS.
3axon OMma
JUTS y9acTKa
(S 178

bu6moreka [IOK
https://m.edsoo.ru/ff
Oaad4a

46

JlabopaTopHas
pabota
"UccnenoBaHu
€ 3aBUCHMOCTH
CHJIBI TOKA,
UIYIIETo Yepes
pe3ucrop, ot
COMPOTHUBIICHU
s pe3ucTopa u
HaIpPsHKEHUS
Ha pe3ucrope"

bu6moreka [IOK
https://m.edsoo.ru/ff
0aa04e

47

IlocnenoBsaren
BHOE U
napayieabHOe
COEIUHEHMUS
IIPOBOIHUKOB

48

JlaGopatopHas
pabota
"IIpoBepka
IpaBUiIa
CIIO>KEHUS
HaIpsHKEHUN
npu
nocienoBaresb

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0aaab8



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58

HOM
COCAMHCHNN

JBYX
pe3uctopos"

49

JlaboparopHas
pabora
"[IpoBepka
MIpaBHiIA JUIS
CHJIBI TOKA IMpH
napajyuieIbHOM
COCIMHCHHUN
pe3ucTopos"

bu6mmoreka [{OK
https://m.edsoo.ru/ff
Oaadle

50

Pemenne
3aJa4 Ha
MIPUMCHCHHE
3akoHa Oma
JUIS
Pa3IUIHOTO
COEIMHEHUS
MIPOBOTHUKOB

bu6moreka [IOK
https://m.edsoo.ru/ff
Oaaf8a

o1

PaboTa u
MOIIIHOCTb
ANEKTPUIECKOT
0 TOKa. 3aKOH
Jxoyns-
Jlenna

bu6moreka [IOK
https://m.edsoo.ru/ff
0abh124

52

JlaGopaTopHas
pabota
"Onpenenenue
paboTHI U
MOIIIHOCTH
ANEKTPUYECKOT
o Toka"

bubmuoreka [JOK
https://m.edsoo.ru/ff
0ab3e0

53

DneKTpuYeCcKn
€ LeNH U
MoTpeOuTenn
NIEKTPUYECKO
1l DHEPTUHU B
ObITY.
Kopotkoe
3aMbIKaHHE

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0ah660



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660

54

ITocTostHHbIE
MAarHUTHI, UX
B3anMMOJICHCTB
e

55

Ypok-
HCCIICOBAaHHE
"N3yuenue
moJeH
IOCTOSTHHBIX
MarHurToB"

bu6mmoreka [{OK
https://m.edsoo.ru/ff
0ac3d0

56

MaruanTtHoe
moJe.
MarauTtHoe
moJie 3eMiau u
€ro 3HaUCHHE
JUTS JKU3HU Ha
3emie

bu6moreka [IOK
https://m.edsoo.ru/ff
OacOba

57

IloaroroBka x
KOHTPOJIBHOM
pabore 1Mo
TeMeE
"DnexTpuueck
ue 3apspl.
3apsKEeHHbIE
Tena ! ux
B3aUMOJICIICTB
Hl.
IlocTrostHHBIN
3JIEKTPUUECKHU
# TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Oabd2c

58

KonTposbHas
pabora 1o
TeMe
"DnexTpuueck
ue 3apsibl.
3apsKCHHbBIE
TeNa U UxX
B3aUMOJCHCTB
usl.
[TocTostHHbII
ANEKTPUUECKHU
it ToK" /

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Oabea8



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8

Bcepocculicka
sl IPOBEPOYHAS
pabora

59

Pe3epBHbIit
ypok. Pabora ¢
TEKCTaMU TIO
TeMe
"TlocTosTHHBIH
MEKTPUICCKU
i Tok" /
Bcepoccuiicka
s IPOBEPOYHAS
pabota

bu6mmoreka [{OK
https://m.edsoo.ru/ff
Oacdcb

60

OmnbIT
Opcrena.
MarauTtHoe
moJe
AIEKTPUYECKOT
0 TOKa
MarauTtHOE
MOJIe KaTyIIKU
C TOKOM

bu6moreka [IOK
https://m.edsoo.ru/ff
Oacld?

61

[Ipumenenne
3JIEKTPOMArHu
TOB B TEXHUKE.
JlabGopaTopHas
pabota
"U3yuenue
IEUCTBUSA
MarHuTHOTO
OJIsI Ha
MIPOBOIHHK C
TOKOM"

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Oac74a

62

OnexTpoasura
TeIlb
IMOCTOSIHHOTO
TOKa.
Hcnons3o0BaHu
e
ANEKTPOABUTAT
eleil B
TEXHUYECKUX

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Oac86¢c



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c

YCTPOMCTBAX U
Ha
TPaHCIIOPTE.
JlaboparopHas
pabora
"KoncTpyupos
aHue u
W3ydeHHe
paboTsl
AIIEKTPOBUTAT

ens"

63

OnbITH
®dapapes.
3aKkoH
AIEKTPOMArHu
THOM
WH]TYKITUH.
[IpaBuno
Jlenna

64

DIIEKTPOTEHED
aTop. CiocoObI
TTOJTyYCHUS
ANEKTPUIECKO
W SHEpruu.
DJIEKTPOCTaHII
MM Ha
BO300HOBJIIEM
BIX
HCTOYHHKAX
SHEPTHH

65

IloaroroBska k
KOHTPOJIbHOM
pabore 1o
TEMeE
"DnexTpuueck
ue u
MarHUTHbIE
siBIeHUS"

66

KoHnTtponpHas
paboTa 1o
TEMe
"DnexTpuueck

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Oach14



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14

ue u
MAarHUTHBIE
SABIIEHUS"

67

Pe3epBHbIit
ypok. Pabora ¢
TEKCTaMH TI0
TeMe
"TemmoBbie
sBieHusa"

bu6mmoreka [{OK
https://m.edsoo.ru/ff
Oacche

68

Pe3epBHbIi
ypok. Pabora ¢
TEKCTaMH II0
TEeME
"MaruuTHbBIE
SIBJICHUS"

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

68

145



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acc5e

9 KJIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 4acoB

Konrpoan
Bce P

ro

HbIE
padoThI

IIpakTHye
CKHe
padoTsI

Jara
u3yue
HUS

DJIeKTPOHHbIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Mexanundeckoe
JBUKCHHE.
MarepuanbHas
TOYKa

Cucrema
oTCUeTa.
OTHOCHUTENBEHOCT
b
MEXaHUYECKOTO
IBYKEHUSA

bubmmoreka [{OK
https://m.edsoo.ru/ff
0ad474

PaBHOMEpHOE
NPSAMOJIMHEHHOE
JBUKECHHE

bu6moreka [IOK
https://m.edsoo.ru/ff
0ad19a

HepaBunomephnoe
NPAMOJIMHEHHOE
JBUKECHHE.
Cpenusis u
MTHOBEHHas
CKOPOCTh

[Ipsimonuuelinoe
PaBHOYCKOPEHHO
€ IBUKECHUE.
Yckopenue

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0ad8d4

CxkopocTb
MPSAMOJIMHEHHOT
0
PaBHOYCKOPEHHO
T'O JIBJKECHHSL.
I'pacdux
CKOPOCTH

JIaGopatopHas
pabota
"Onpenenenue
YCKOPEHHUs Tena
npu
PaBHOYCKOPEHHO

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Oadbl8



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18

M ABUKCHHU 110

HaKJIOHHOM

mIocKocTH"

CBoOoaHOC
8 MaJIcHUE TEI.

Omnpitel I'anunes

PaBHOMepHOE

JIBIDKEHHE T10

OKPYKHOCTH.

[Tepuon n bubnuoteka [JOK
9 4acToTa https://m.edsoo.ru/ff

oOparteHusl. 0ael76

JlnHeitHas u

yTioBas

CKOPOCTH

LentpocTpemur
10 eIbHOC

YCKOpEHHUE

[TepBrrii 3aK0H bubnuorexa [JOK
11 Herorona. https://m.edsoo.ru/ff

Bexkrop cutbt 0ae612

E?}g):oifml{ bu6moreka [IOK
12 PasHoeiicTByI0 https://m.edsoo.ru/ff

Oae72a

miast CHiia

gﬁigﬁi;fKOH bu6mmoreka [IOK
13 Cyreprosmmms https://m.edsoo.ru/ff

0ae982

CHUII

Pemene safa bubmuoreka [JOK
14 Hé TPHMCHCHHC https://m.edsoo.ru/ff

3aKOHOB 0aebbe

HrrotoHa

Cuna bu6mmoreka [JOK
15 YIPYTOCTH. https://m.edsoo.ru/ff

3akoH ['yka Oaeca?

Pemenue 3amau
16 mo TeMe «Cuia

YIPYTrOCTH»



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2

JlaGopatopHas

pabora bubnmoreka [JOK
17 «OmnpeneneHue https://m.edsoo.ru/ff
JKECTKOCTH Oaee28
MIPYXKUHBDY
bu6mmoreka [{OK
18 Cuia TpeHust https://m.edsoo.ru/ff
0af738
Pemenue 3amau bubmmoreka [{OK
19 no Teme «Cuia https://m.edsoo.ru/ff
TPEHUS» Oafa26
JlaGoparopHas
fgiizzeneme Bu6imorexa LJOK
20 T —— https://m.edsoo.ru/ff
Oaf8be
TPECHHUS
CKOJIbKEHUS"
Pemrenue 3agau
?O Teme bu6moreka [IOK
21 SaKOHEL https://m.edsoo.ru/ff
HsroTona. Cuna
Oafb8e
YIPYrOCTH.
Cuna tpenus"
Cuna TsbKecTH U
3aKOH
BCEMUPHOTO bubnuoreka [JOK
22 TSATOTEHHUSL. https://m.edsoo.ru/ff
Yckopenue 0af044
CBOOOHOTO
I1aJICHUS
Ypok-
KOH(EpEeHITUS
" JIBMDKEHHE T
BOKpYT
23 IPaBUTALIMOHHOT
0 LIEHTpa
(Conneunas
CUCTEMA).
lamakTukn"
Pemenune 3amau bu6mmoreka [JOK
24 o teme "Cuna https://m.edsoo.ru/ff

TSAXKCCTH U 3aKOH

0af5f8



https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8

BCEMUPHOTO
TATOTEHUS"

25

[IepBas
KOCMHYECKas
CKOpOCTb.
HesecomocTts 1

Heperpy3Ku

bu6mmoreka [{OK
https://m.edsoo.ru/ff
0af33c

26

PaBHOBecue
MaTepuaIbHON
TOYKH.
ABCOIOTHO
TBEPAOE TEIIO.
PaBHOBecue
TBEPAOIO Tena ¢
3aKpEIUIEHHO N

OCBIO BpAIIICHHS.

MoMeHT CHIIBI.
LenTp TsxecTH

bubmmoreka [{OK
https://m.edsoo.ru/ff
Oafe36

27

PaBHOBecue
MaTepuaabHONW
TOYKH.
AOCOIIOTHO
TBEPJIOE TEIIO.
PaBHOBecue
TBEPJIOTO TENA C
3aKpEIUIEHHO

OCBIO BpalllCHUA.

MOMEHT CHJIBI.
IlenTtp TsKECTH

28

Pemenue 3amau
110 TeEME
"MOMEHT CHIIBI.
LenTp TsxecTn"

bubmuoreka [JOK
https://m.edsoo.ru/ff
0b02b4

29

IToaroroBska k
KOHTPOJIbHOU
paboTte 1o Teme
"MexaHn4ecKoe
JIBHKCHUE.
BzaumoneiictBu
e ten"

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0b0408



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408

30

KontponbHas
paboTta 1o Teme
"MexaHudeckoe
JBUKECHHUE.
B3aumoneiicteu
e Ten"

bubmuoreka [IOK
https://m.edsoo.ru/ff
0b06ec

31

Nmnynsc Tena.
Nmnynsc cuitsl.
3akoH
COXPaHEHHUS
HMITyJIbCa.
Yupyroe u

HEYIPYyroe
B3aUMOJEHCTBUE

bubmmoreka [{OK
https://m.edsoo.ru/ff
0b07fa

32

Pemenue 3agau
mo TeMe "3aKoH
COXpaHEHUS
nMIynbca'

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0b096¢c

33

Ypok-
KOH(EPEeHITUS
"PeakTBHOEC
JIBUKECHHE B
pUpoJIe U
TeXHUKE"

34

Mexannyeckas
paborta u
MOIIIHOCTh

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0b0Oa84

35

PaboTra crst
TSHKECTH, CUIIBI

YIPYTOCTH U
CHJIBI TPEHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff
0b0db8

36

JlaGopaTopHas
pabota
«Onpenenenne
paboThI CUJIBI
TpPEeHHUsI IPU
paBHOMEPHOM
JIBUKEHHUH Tea
o
TOPU30HTAIBHOU
MTOBEPXHOCTH»



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8

37

CBs13b SHEPrUM U
paboTHI.
[TorenumanpHast
JHEprus

38

Kunernmueckas
SHEPTHS.
Teopema o
KHHETHYECKOH
SHEPTUH

bu6mmoreka [{OK
https://m.edsoo.ru/ff
0b0c32

39

3akoH
COXpaHCHHUS
DHEpPIruu B
MCXAaHHKC

40

JlaGoparopHas
pabota
«3yueHne
3aKOHa
COXpaHCHHS
SHEPTUN»

bu6moreka [IOK
https://m.edsoo.ru/ff
Obl2fe

41

KonebarensHoE
JIBUJKEHUE U €ro
XapaKTePUCTHKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0b1858

42

3aTyxaromue
KoeOaHusI.
Brinyxnennsie
KoeOaHusI.
Pe3onanc

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0b20f0

43

MartemMaTH4ecKu
W U IPYXKUHHBIN
MAasTHUKHU

44

Ypok-
HCCIEI0BaHNE
«3aBUCUMOCTh
nepuoaa
KonebaHuii OT
JKECTKOCTH
MIPYXUHBI U
MaccChl Tpy3a»

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0b197a

45

IIpespamenue
SHEPrUM IpU
MEXaHUYECKUX
KOJIe0aHUAX



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a

46

JlaboparopHas
pabora
«Ornpenenenue
qaCcTOThI U
nepuoja
Kosie0aHui
IIPY>KUHHOI'O
MasiTHUKa»

bu6mmoreka [{OK
https://m.edsoo.ru/ff
Oblaec

47

JlabopaTopHas
pabota
«IIpoBepka
HE3aBUCHMOCTH
nepuoa
KoJieOaHu#
rpysa,
IIOABCHICHHOTI'O K
HUTH, OT MacCChl

rpy3a»

bubmmoreka [{OK
https://m.edsoo.ru/ff
0b197a

48

MexaHandeckue
BOJIHEI.
CaoiicTBa
MEXaHUIECKHX
BOJIH.
[IpononbHbIE U
MOIePEYHbBIC
BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0b21fe

49

Ypok-
KOH(EpEeHITUS
"MexaHn4ecKnue
BOJIHBI B
TBEPJIOM TEJIE.
CelicMu4ecKHe
BOJIHBI"

50

3BYK.
Pacnpoctpanenun
€ M OTpakeHHe

3ByKa

51

Ypok-
HCCIIeIOBaHUE
"HaOmronenue
3aBHCUMOCTHU



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe

BBICOTHI 3BYKa OT
q9acTOTHL"

52

I'pomkocTh
3BYyKa U BbICOTA
TOHA.
AxycTrueckuit
pEe30HaHC

53

Ypok-
KOH(epeHIHs
"VnbpTpa3Byk u
nH(ppa3ByK B
pUpoJIe U
TexHuKe"

bubmmoreka [{OK
https://m.edsoo.ru/ff
0b23ca

54

IloaroroBka x
KOHTPOJIBHOU
pabote 1Mo Teme
"3aKOHBI
COXpaHEHHS.
MexaHandeckue
KoJIeOaHus U
BOJIHBI"

bu6moreka [IOK
https://m.edsoo.ru/ff
0b25f0

55

KonTposbHas
pabora 1o Teme
"3aKOHEBI
COXpaHEHHS.
MexaHndeckue
KoJeOaHus U
BOJIHBI"

56

DNEeKTPOMAarHuT
HOE ToJIe.
DNEeKTPOMAarHuT
HbIE BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff
0b2abe

57

CBolicTBa
3IEKTPOMAarHuTH
BIX BOJIH

58

Ypok-
KOH(epeHIs
"xana
3IEKTPOMAarHUTH
BIX BOJIH.
Hcnons3oBanue
AIIEKTPOMAarHUTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0b2fe6



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6

bIX BOJIH IJIA
COTOBOM CBs31"

59

Ypok-
HcCIe0BaHue
"N3yuenue
CBOICTB
DJIEKTPOMArHUTH
BbIX BOJIH C
TTOMOIIIBIO
MOOHMIIBHOTO
tenedona"

bu6mmoreka [{OK
https://m.edsoo.ru/ff
0b2c6ec

60

Pemenne 3amau
Ha OMpEJIETIEHNE
JacTOTHI U
JUTHHBI
3IEKTPOMAarHuTH
O¥ BOJHBI

61

DNeKTpOMarHuT
Has pUpoJia
ceeta. CKOpoCTh
CBETa.
Boanossie
CBOMCTBA CBETA

bu6moreka [IOK
https://m.edsoo.ru/ff
0b31d0

62

Hcrounnukn
CBeETA.
[Ipsimonunelinoe
pacnpocTpaHeHH
€ CBeTa.
3arMeHus
Connua u JlyHsl

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0b3658

63

3aKoH
OTPaKCHUS
cBeTa. 3epkaina.
Pemenue 3amau
Ha MPUMEHEHUE
3aKOHa
OTpPAKEHUS
cBeTa

bubmuoreka [JOK
https://m.edsoo.ru/ff
0b38c4

64

[Ipenomiienue
CBeTa. 3aKOH
MIPENOMIICHUS
CBETa

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0Ob3aea



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea

65

ITommoe
BHYTpPEHHEE
OTPAKECHUE
cBeTa.
Hcnonn3oBanue
IIOJIHOTO
BHYTPEHHETO
OTpa’KE€HUS B
OIITUYCCKHUX
CBETOBOJIAX

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0b3c5¢

66

JlaGoparopHas
pabota
"UccenoBanue
3aBHCUMOCTHU
yria
TIPEIIOMIICHHUS
CBETOBOTO JIy4a
OT yIJ1a MaJIcHUS
Ha TpaHuIle
"BO31MyX-
crexio""

67

Ypok-
KOH(EPEHITUS
"Mcnonp30BaHue
IOJIHOTO
BHYTPEHHETO
OTPAKCHHUS:
CBETOBOJIBI,
OITHKOBOJIOKOH
Has CBA3b"

68

JInH3EL
Onruyeckas
CHJIa JIMH3EI

bubmuoreka [JOK
https://m.edsoo.ru/ff
0b3f2c

69

IToctpoenne
M300paxKeHuii B
JIMH3aX

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0b444a

70

JlaGopatopHas
pabota
"Onpenenenue
¢dhoxycHOTO
paccTosiHuS U
ONTUYECKOM

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0b4206



https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206

CHUIBI
cobuparomieit
JTUH3BI"

71

Ypok-
KOH(pEepeHIs
"Onruueckue
JIMH30BbIC
npuoops"”

bu6mmoreka [IOK
https://m.edsoo.ru/ff
OcOa7e

72

I'ma3 kak
OIITHYCCKas
cucrema. 3peHue

bubmmoreka [{OK
https://m.edsoo.ru/ff
0b4684

73

Ypok-
KOH(pepeHIHs
"ledexTsl
3penus. Kak
COXPaHUTH
3peHue"

74

Paznoxenue
0e0ro cBeTa B
criekTp. OnbIThI
Hrrotona.
Cnoxenne
CHEKTpaIbHBIX
LIBETOB.
Hucnepcus
cBeTa

bu6moreka [IOK
https://m.edsoo.ru/ff
0c0f4c

75

JlaGopaTopHas
pabota "OnbIThI
0 Pa3JI0KECHUIO
Oeroro cBeTa B
CIIEKTp H
BOCIIPUSTHIO
1BeTa
MpeIMETOB TIpU
WX HaOJNIOIeHUU
4yepes 1IBETOBBIE
¢bunbTper"

bubmuoreka [JOK
https://m.edsoo.ru/ff
0OcOe2a

76

Ypok-
MPAKTUKYM
"BoJIHOBEIE
CBOICTBA CBETA:
Jucnepcus,



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a

uHTEephepeHIusI
u qudpaknus”

l?;l)el;li)lopz[a . bu6mmoreka [IOK
77 inaseTapHas https://m.edsoo.ru/ff
0c12a8
MO/JIeTIb aTOMa
[Toctynatsl
78 Bopa. Monenb
aroma bopa
Hcnyckanue u
TTOTJIOIEHIE bubmmoreka [{OK
79 CBCTA GTOMOM. https://m.edsoo.ru/ff
KBaHTHI.
. Ocl44c
JImHeituarnie
CIICKTPBI
Ypok-
MPaKTUKYM bubnuoreka [IOK
80 "Hab6umronenue https://m.edsoo.ru/ff
CIIEKTPOB 0c1550
nucmycKkaHus"
PagnoaxTuBHOCT bubmorexa [IOK
81 R — https://m.edsoo.ru/ff
0cl1672
Crpoenne bu6mmoreka [JOK
82 ?{T;KLJ{IIZ?{?;HP& https://m.edsoo.ru/ff
Ocl8ac
MO/JIeTIb
PagnoaxkTuBHBIE bu6mmoreka [JOK
83 [IpEBpAILECHUSI. https://m.edsoo.ru/ff
H3oTomsl Oclal4d
PemeHI/I.e sanat bubmuoreka [JOK
84 ?;aTeMe' https://m.edsoo.ru/ff
,Z[I/IOEIKTI/IBHH” 0clbda
€ TpeBpalleHUs I
85 [Tepuon
noJtypacrnaaa
Ypoxk-
KOH(epeHIs bubnuoreka [IOK
86 "PagnoaKkTUBHEL https://m.edsoo.ru/ff

€ M3JIy4CHUS B
npupoe,

0c2126



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126

MEIHIIIHE,
TeXHUKE"

87

SAnepHbie
peakuuu.
3aKoHbI
COXpaHEeHUs
3aps10BOTO U
MacCOBOIO
qucell

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0clc58

88

DOHeprus CBA3U
aTOMHBIX sIIEP.
CBs13bp Maccel U
SHEPTHUU

bubmmoreka [{OK
https://m.edsoo.ru/ff
Ocld7a

89

Pemenue 3agau
10 TEME
"SAnepHbie
peakuun"

90

Peakmuu
CHHTE3a U
JIEeTICHUS SIAep.
Hcrounnkn
sHepruu CosHIa
" 3BE3]

bu6moreka [IOK
https://m.edsoo.ru/ff
0cl1e88

91

Ypok-
KOH(EpEeHITUS
"SAnepnas
SHEepreTHKa.
JeicTBus
PanOaKTUBHBIX
W3IIy4eHHUI Ha
YKUBBIC
OpraHu3mal"

92

IloaroroBska k
KOHTPOJIbHOU
paboTte 1o Teme
"DNIeKTpOMarHuT
HOE TO0JIE.
ONEKTPOMarHuT
HBIE BOJIHBI.
KBanToBbIE
siBIeHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c223e



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e

93

KontponbHas
paboTta 1o Teme
"DJIeKTPOMArHUT
HOE T0JI€.
DNEeKTPOMAarHuT
HBIC BOJIHBI.
KBanrtoBbie
siBJIeHHS "

94

[ToBTOpEHME,
00600mIeHME.
JlaGoparopHblie
paboThI TIO
Kypcy
"BzaumoaeiicTB
ne tea"

bubmmoreka [{OK
https://m.edsoo.ru/ff
0c245a

95

[ToBTOpEHME,
0000111eHME.
Pemenne
pacyeTHBIX U
KadyeCTBECHHBIX
3aJ1a4d 110 TeMe
"TennoBeie
npouecch”

bu6moreka [IOK
https://m.edsoo.ru/ff
0c2572

96

[ToBTOpEHMeE,
00001IeHHE.
Pemenne
pPacUYeTHBIX U
KayeCTBEHHBIX
3a71a4 10 TEME
"KIIJI TermoBbIx
nsurareaei"

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c2a22

97

IToBTOpEHME,
o0o01IeHHeE.
Pemenne
pacyeTHBIX U
KayeCTBECHHBIX
3aJ1a4 1o TeEMe
"KII,
3JIEKTPOYCTAHOB

OK

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c2b30



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30

IToBTOpEHNME,
00001ICHHE.
JlabopaTopHbie
98 paboTHI 1O
Kypcy
"CBeTOBEIC
saBJIcHUS"

bu6mmoreka [{OK
https://m.edsoo.ru/ff
0c2c52

[ToBTOpEHNME,
00001IeHME.
PabGoTa ¢

99 TEKCTAMH 10
TeMe "3aKOHBI
COXpaHEHUS B
MexaHuke"

bubmmoreka [{OK
https://m.edsoo.ru/ff
0c2d6a

[ToBTOpEHME,
000011IeHME.
10 PabGoTa ¢
TEKCTAMH I10
TeEME
"Konebanus u

BOJIHEI"

bu6moreka [IOK
https://m.edsoo.ru/ff
0c2e82

[ToBTOpEHME,
000011IeHME.

10 Pab6oTa ¢

1 TEKCTaMH 110
teMe "CBeToBBIC
sBICHUA"

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c3044

[ToBTOpEHMeE,
o0o01IeHHeE.
Pab6oTa ¢

10 TEKCTaMH 110
2 TeEME
"KBaHToBas u
s IepHas

¢uznka"

OBILEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

102

27



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044




MPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOI'O OBIIIET'O OGPA3OBAHUA

7 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCIT0JIb30BAaTh U3YYCHHBIC ITOHATUS

1.2

pasiindaTh ABJICHHA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOWICTB M Ha

OCHOBC OIIBITOB, JIECMOHCTPUPYIOIIUX JAHHOC (1)I/ISI/I‘I€CKO€ SIBJICHUC

1.3

pacrno3HaBaTh MPOSIBICHUWE M3YYCHHBIX (U3MUECKHX SIBICHUH B
OKpYKaIoIlleM MHpE, B TOM uucie GU3NYECKUe SBJICHUS B IPUPO/IE,
MIPH 3TOM NEPEBOJUTH MPAKTUYECKYIO 337a4y B yUEOHYIO, BBIACIATh

CYILIECTBEHHbIE CBOICTBA (MIPU3HAKN) PU3NUECKUX SBIICHUI

1.4

OTHCHIBaTh HM3y4CHHBbIE CBOMCTBAa Ten M (U3MUecKue SBJICHHUS,
UCTIOJIB3YSl (U3MYECKHE BEJIUYMHBI, MPHU OMNUCAHUHM MPAaBUIBHO
TPakTOBaTh (U3MUECKUNH CMBICT HCHOJIb3YEMbIX BEIUYMH, HX
0003HaYeHUs] U EIUHUIBl (U3NYECKUX BEJIMYUH, HAXOIUTh
(GopMyIbl, CBSI3BIBAIOIIME JAaHHYIO (PU3UYECKYIO BEIMUYUHY C
JIPYTMMHU BeTMYMHAMU, CTPOUTDH IpapUK U3YyUEHHBIX 3aBUCUMOCTEN

(bnanecxnx BCJINYNH

1.5

XapakTepu3oBaTh CBOIiCTBa TECII, (bI/I3I/I‘ICCKI/IC SABJICHUSA W IPOLECCHI,
HCIIOJIB3Yysd HM3YYCHHBIC 3aKOHBI, IIpWM 3TOM JaBaTb CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3dKOHa MW 3allUChiBAaTb €ro MaTreMaTHU4YCCKOC

BBIPAXXCHHUC

1.6

OOBSCHATH (PU3UUECKUE SABJICHUS], MPOLIECCHl U CBOWCTBA Tell, B TOM
yucie U B KOHTEKCT€ CHUTyalludl MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBISBIISITH NPUYMHHO-CIEICTBEHHBIE CBS3H, CTPOUTH
oObsicHeHue u3 1 — 2 Jorndyeckux IaroB ¢ omopoil Ha 1 — 2
U3yYCHHBIX CBOMCTBA (PM3MYECKUX SIBJICHUH, (PU3MUECKHX 3aKOHA

HJIM 3aKOHOMCPHOCTHU

1.7

peuiaTtb paC‘-IéTHLIC 3aga4u B 1-2 ﬂCﬁCTBHH, HCIIOJIb3Yyd 3aKOHBI U

(I)OpMYJ'ILI, CBA3BIBAIOIIHEC (I)I/I3I/I‘-ICCKI/Ie BCJIIMYMHBI. Ha OCHOBC




aHaJlu3a YCIIOBHA  3aJa4d  3alMCBIBATL  KPATKOE  YCIIOBUE,
HOJICTABIATh (U3UYECKUE BEITUYMHBI B (POPMYJBI U TPOBOIUTH
pacuérbl, HaXOAWTh CIPABOYHbIE JAHHBIE, HEOOXOIUMBIE MJIs
peumieHuss  3aga4, OLEHUBATh  PEAIMCTUYHOCTh  IIOJYYEHHOU

(U3NYECKON BEITNIMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PELIMTH MPH TTOMOIIH
(1)I/I3I/I‘~IGCKI/IX METOOOB, B OIIMCAHHHW HCCIICAOBAHUSA BBIACIIATH
MpoBepsieMOe  MpeanoyioxkeHue  (Tumoresy),  pa3iaudyarb |
HHTCPIIPETUPOBATH HOJ'Iy‘-ICHHBII\/'I pe3yibTaT, HAXOAUTH omubKu B

XO0J¢€ OIibITa, ACJIaTh BBIBOJLI IO €0 pE3yJibTaTaM

1.9

MPOBOJIUTH OMBITHI IO HAOMIONEHUIO (U3MUECKUX SBJICHUN WIN
¢bu3ndecKkux  CBOMCTB  Tel:  (HOpMyIUpOBaTh  MPOBEPSIEMBIC
MPEANOJIONKEHUSI, COOMpaTh yCTAaHOBKY W3  MPEAJIOKEHHOTO

000py/10BaHus, 3aMMCHIBATh X0/ OTBITa U (POPMYIUPOBATH BBHIBOJIBI

1.10

BBITIOJIHATH MPSIMbIE U3MEPEHUS C UCIOJIB30BAHUEM aHAJIOTOBBIX U
urdpoBbIX TPUOOPOB, 3aMUCHIBATh MMOKa3aHUs MPHUOOPOB € yUETOM

3aJIaHHON a0COJIFOTHOM MOTPEITHOCTH H3MEPEHUH

1.11

MPOBOJIUTh  HMCCIICIOBAHUE 3aBUCHUMOCTH OJHOW  (DU3MYECKOM
BEIIMYUHBI OT JPYrOM C WCIOJIB30BAHHEM TMPSMBIX H3MEPCHHH,
y4acTBOBaTh B TUTAHUPOBAHUM Y4€OHOTO HCCIEAOBaHUS, COOMpaTh
YCTAaHOBKY M BBITIOJIHATh HW3MEPEHHs], CIENys TNPEI0KEHHOMY
miaHy, (GUKCHPOBATh PE3YJbTAaThl TOJYYEHHOW 3aBHCHUMOCTH
(GU3MYECKUX BEJIMYMH B BUJIE MPEIIOKCHHBIX TaOIUIl U rpaduKoB,

ACJIaTh BbIBOABLI 110 PE3yjIbTaTaM HUCCICI0OBaHNA

1.12

IMPOBOANTH KOCBCHHBLIC H3MCPCHUA (i)I/I3I/I‘leCKI/IX BCJIIMYNH, CJICOY:
HpeHHO)KCHHOﬁ HHCTPYKIUH: IIpxu  BBIIIOJIHCHHUH I/ISMCPCHI/Iﬁ
CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHHUC

HCKOMOM BEJTUYHMHEI

1.13

CO6J'IIO,Z[aTL InpaBuJIa TCXHHUKHU 0e3011acHOCTH Ipu pa60Te C

71a00paTOpPHBIM 000PYIOBaHUEM

1.14

YKa3blBaTb IMIPHUHIUIIBI JEeNCTBUSA HpI/I60pOB N TCXHHYCCKHX
YCTpOﬁCTB, XapaKTCpHU30BaTb MNPHUHIHUIILI JIeNCTBUSA HU3YUYCHHBIX
HpI/I60pOB N TCXHUYCCKUX yCTpOﬁCTB C MMOMOIIIBIO HX OIIMCAHNA,
HCIIOJIb3Yyd 3HAHUA O CBOMCTBaAX (I)I/ISI/ILICCKI/IX SBIGHHUH H

HGOGXOJII/IMLIC (I)I/IBI/I‘-ICCKI/IC 3aKOHBI U 3aKOHOMCPHOCTHU




1.15

OPUBOAUTE TPUMEPHl (HAXOAUTh WHPOPMALHUIO O MpUMEpPax)
NPAaKTUYECKOTO  KCIOJIb30BAaHUS  (PM3MUYECKMX  3HAHUA B
NOBCEHEBHON KU3HM sl  obOecneueHHst OE30MacHOCTH TpU
oOpamieHnn ¢ npubOpaMHd W TEXHUYCCKHMMH YCTPOHCTBaMH,
COXpaHEHHS 3J0POBbS M COOJIIOJCHUS HOPM 3KOJOTHMYECKOTO

MOBEJICHUS B OKPYXAIOIIEH cpeae

1.16

OCYIIECTBIISITH OTOOP UCTOYHUKOB MH(POpManuu B ceTd VHTEpHET B
COOTBETCTBUU C 3aJaHHBIM ITIOMCKOBBIM 3allpOCOM, HAa OCHOBE
MMEIOIINXCS 3HAHUM U IyTEM CPAaBHEHMS PA3IMYHBIX HCTOYHUKOB
BBIIETATh MHPOPMALMIO, KOTOPAasl SIBJISIETCS MPOTUBOPEUMBOMN HIIN

MOXET OBITh HEJIOCTOBEPHOI

1.17

HCII0JIb30BAaTh pu BBIITOJIHEHUH y4eOHBIX 3a/laHAN
Hay4YHOTIOMYJSIPHYIO  JIUTEpaTypy (pU3MUecKoro cojep:kKaHusd,
CIIpaBOYHBIE MaTepuasbl, pecypcbl cetn VHTepHeT, BIaaeTh
puéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, npeobpazoBaHus

WH(POPMAIIUK U3 OJTHON 3HAKOBOU CHCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIC KPATKUE ITMCbMEHHBIE U YCTHBIC COOOIICHHUSI
Ha OCHOBe 2 — 3 WCTOYHHUKOB wuHMOpMaIu (PU3NIECKOTO
COJICpKaHUS, B TOM YHUCIIC IMyOJIMYHO JeNIaTh KPaTKUE COOOIIEHHS O
pe3yabTaTax MPOEKTOB WM YYEOHBIX HCCIEAOBAaHUH, TPU 3TOM
IPaMOTHO HCIOJH30BaTh W3YYCHHBIN TMOHSATHHHBINA anmmapaTr Kypca

(1)I/ISI/IKI/I, COIIPOBOXKIAaTh BBICTYILJICHUEC Hpe3eHTaHHeI>i

1.19

IpU  BBINIOJIHEHWM  y4EOHBIX TPOEKTOB W HMCCIICIOBAHUN
pacrpenensaTb O00s3aHHOCTH B TpPyHIe B COOTBETCTBUHU C
IIOCTABJIEHHBIMM 3aJadyaMM, CJIEIUTHh 34 BBIINOJHEHUEM IIIaHa
IEWCTBUIM, aJeKBaTHO OILIEHMBAaTh COOCTBEHHBIM BKJIaJ B
EeITEIbHOCTD TPYIIIbI, BBICTPaWBaTh KOMMYHUKAaTHBHOE

B3aHMOI[CI>'ICTBI/Ie, YUYUTBIBAsI MHCHHUC OKPYKAKOIIUX

8 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHM s

1.1

HCIIOJIb30BaTh IIOHATHA




1.2

pPas3iindaTh ABJICHHA 110 OIMMUMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (I)I/I3I/I‘-IGCKOG SABJICHHUC

1.3

pacro3HaBaTh NPOSIBICHHUE HW3YYCHHBIX (HU3MUECKUX SBICHUN B
OKpPYKaIOILlEM MHpPE, B TOM uucie GU3NYECKUE SBJICHUS B IPUPO/IE,
IIPY 3TOM TIEPEBOIUTH MPAKTHUECKYIO 3a/1a4y B y4€OHYIO, BBIICIATh

CYLIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NUECKUX SBJICHUI

1.4

OTMCBHIBATh M3Y4YECHHBIC CBOWCTBA Tel W (PU3MUYECKHE SIBICHHSA,
UCHOJIB3YSl (U3NYECKUE BEJIUYMHBI, MpPHU OINUCAHUM MPaBUIBHO
TpPakTOBaThb  (PU3MYECKUH  CMBICH  HCIOJNb3YEMbIX  BEJIHYMH,
0003HAaYeHUs] W €IUHUIBl (U3NYECKUX BEJIMYUH, HAXOIUTh
(GOopMyJibl, CBSI3BIBAIOIIME JIAHHYIO (PU3UYECKYIO BEIMUYUHY C
JPYTMMHU BETMYMHAMU, CTPOUTH I'papUKK U3YyUEHHBIX 3aBUCUMOCTEN

(bU3UYECKUX BEIIMYNH

1.5

XapaKTEePHU30BaTh CBOMCTBA TeJ, (PU3NUECKUE SBJICHUS U TIPOIIECCHI,
WCMOJIb3ysl HM3YYEHHBIE 3aKOHBI, MPU HSTOM JaBaTh CIOBECHYIO
GOpMYyTHpPOBKY 3aKOHa M 3allMCHIBAaTh €ro MaTeMaTH4YeCcKoe

BBIpaKEHUE

1.6

O0OBSICHATH (PU3UYECKUE MPOIECCHI M CBOMCTBA TEJI, B TOM YHCJIE U B
KOHTEKCTE CHUTYallMii MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITh TPUYMHHO-CJICCTBEHHBIC CBSI3U, CTPOUTHh OOBSICHCHHUE U3
1 — 2 joruyeckux maroB ¢ MOMOIIBI0 1 — 2 M3ydeHHBIX CBOMCTBA

(1)I/ISI/ILIGCKI/IX ﬂBJ'IeHHfI, (bI/I?;I/I‘ICCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU

1.7

pemiath pacuéTHbie 3a7aud B 2 — 3 NEHCTBUS, UCIIONb3YS 3aKOHBI U
dopMynbl, cBsi3bIBAIOUIME (DU3MUECKHE BEIUYHMHBI: HAa OCHOBE
aHaJIM3a yCJIOBHS 3aJaud 3allMChIBaTh KPAaTKOE YCIOBUE, BBISBISATH
HEJOCTAaTOK JaHHBIX JJIs PEIIeHUs 3a/layd, BBIOMPATh 3aKOHBI U
dbopMynbl, HEOOXOAUMBIE Al €€ PelIeHHs, TPOBOAUTh PACUYETHI U
CpaBHHMBaTh IOJyY€HHOE 3HAueHUE (PU3UYECKONW BEIMYUHBI C

HN3BCCTHBIMU JaHHBIMH

1.8

pacCiio3HaBaThb HpO6J’IeMI>I, KOTOPBIC MOKHO PCIIUTL IpU IMMOMOIIH
(l)I/I3I/I‘IeCKI/IX MCTOJAOB, HUCIIOJB3yA  OIMCAHUC HCCICAOBAHUA,
BBIACIIATH MIPOBEPACMOC MPCAIIOJIOKECHUEC, OLICHUBATL ITPAaBUJIbHOCTDb

nopsAaaKa ImpoBEACHUA NUCCIICAOBAHUA, ACTIATh BHIBO/bI

1.9

IMPOBOAWTL OIIBITBI 110 HaGJ’IIOI[CHI/IIO (I)I/ISI/I‘-ICCKI/IX SIBJICHUU WU

¢usmueckux  CBOMCTB  Tedn:  (opMyaMpoBaTh  IpoBepseMble




OPENOI0KEeHUs,, COOMpaTh YCTAHOBKY M3  MPEIOKEHHOTO

000pyI0BaHNUs, OMUCHIBATH X0 OTIBITA U (POPMYIIUPOBATH BHIBObI

1.10

BBIIIOJHATE HOPSAMBIC H3MCPCHUSA C HCIIOJIB30BAHUCM aHAJIOT'OBBIX
npubOpoB M JATYMKOB (PU3MUECKUX BEJIHYHH, CPaBHHUBATH
pe3yibTaThl M3MEpPEHUM ¢ y4ETOM  3amaHHOM  abCOIOTHOM

MOIPEITHOCTH

1.11

NPOBOJUTH HCCIEIOBAaHUE 3aBHCUMOCTH OIHOW  (PH3HUECKOM
BEJIMYUHBI OT JPYrOM C HCHOJIb30BAHUEM IMPSAMBIX H3MEPECHHM:
IUTAHUPOBATh HCCIIEJJIOBaHUE, COOMpPATh YCTAaHOBKY W BBINOJIHATH
U3MEpEeHUs, cieays MpeAoKeHHOMY IUIaHy, (UKCHPOBATh
pe3yNbTaThl MOJY4YEHHOW 3aBUCUMOCTH B BUJE TaOJIUIl U T'paUKOB,

ACJIaTh BBIBOABI 11O PE3YyjIbTaTaM UCCICAOBAHMA

1.12

MPOBOJUTH  KOCBEHHBIE  H3MEpPEHUS  (PU3MYECKUX  BEJINYMH:
IJJaHUPOBAaTh ~ M3MEPEHHUs,  COOMpaTh  SKCIEPUMEHTAIbHYIO
YCTaHOBKY, CJENysl MpEIIOKEHHON WHCTPYKIUH, W BBIYUCITH

3HAUYCHUEC BCIINYUHEBI

1.13

coOmomaTe TpaBWiIa TEXHUKHA Oe3omacHOCTH Tpu  pabore ¢

1a60paTOPHBIM 000PYI0OBAHUEM

1.14

XapaKTepU30BaTh MPUHLMUIBI JIEHCTBUS H3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OMOPOM HAa MX OMMCAHUS, HCHOJB3YS
3HaHMSI O CBOMCTBaX (PU3UYECKUX SIBICHUH U HEOOXOIUMbIE

(1)I/ISI/ILIGCKI/IC 3daKOHOMCPHOCTH

1.15

pacmmo3HaBaTh NPOCTEIC TEXHUYECCKHUE YCTPOP'ICTB& N USMCPUTCIIbHBIC
HpI/I60pBI 10 CXE€MaM U CXEMATHUYHBIM pHUCYHKaM, COCTABJIATh CXCMbI
QJICKTPHUYCCKHUX Herner ¢ MNocJeJ0BaTelIbHBIM U mapaujiCJIbHbIM
COCAUMHCHUCM JJICMCHTOB, pa3jindasd YCIIOBHBIC 0003HaYEHUT

QJICMCHTOB JJICKTPHYCCKUX Heneu

1.16

OPUBOJIUTH TPUMEPHl (HAXOAUTh HUHPOPMAIUIO O MPUMEPAX)
NPAKTHYECKOTO  HCIOJIb30BaHUS  (U3MYECKMX  3HAHMM B
MOBCEIHEBHON JKM3HM Juis oOecriedeHus O€30MacHOCTH MpHU
oOpamieHnn ¢ TpubOpaMd U TEXHUYECKHMMH YCTPONCTBaMH,
COXPAaHEHHUS 3JIOPOBbS M COONIOJCHHS HOPM DKOJOTUYECKOTO

MOBEJICHUS B OKPYKaIOILIEeH cpefie

1.17

OCYIICCTBJIATL IIOUCK I/IH(I)OpMaI_[I/II/I (I)I/ISI/I‘{CCKOFO COJICpKaHnd B

CETHU I/IHTepHCT, Ha OCHOBE UMEIOIINXCS 3HAHUM U HYTCM CpaBHCHUA




JOIIOJIHUTCIIbHBIX HMCTOYHHMKOB BbIACIATH I/IH(I)OpMaI_II/IIO, KOTOpasa

SIBIISICTCSI IPOTUBOPEUUBOM MIIM MOXKET OBITh HEZIOCTOBEPHOM

1.18

UCIIOJIb30BAaTh IIPU BBHINOJHEHUM Y4YE€OHBIX 3aJaHUN Hay4HO-
HOMYJSIPHYIO JTUTEPATypy (PU3NYECKOTO COJEpXKaHUs, CIIPABOYHBIC
Marepuansl, pecypcbl cetn HTepHer; BiageTe npuéMamu
KOHCIIEKTHPOBAHUsI TEKCTa, MPeoOpazoBanus HHOOPMAIIH U3 OTHOM

3HAKOBOM CHUCTEMBI B IPYT'YIO

1.19

co3JaBaTb COOCTBEHHbIE IUCBMEHHbIE U KpPaTKUE YCTHBIE
cooOrienus, 0600mass UHPOPMaALMI0O U3 HECKOJIbKUX HCTOUYHHUKOB
(U3NYECKOTO COJEpXKaHUs, B TOM UHCie MYyOJIMYHO MPEICTABIIATH
pe3yJbTaThl MPOEKTHOM WA UCCIIEIOBATEIbCKOM ACSITEIbHOCTH, TIPU
9TOM TPaMOTHO MCIOJIb30BaTh M3YYEHHBIM IOHATUWHBIN amnmapar

Kypca (GU3UKH, COTTPOBOXKIAThH BBICTYIIJICHUE TTPE3EHTAIIUCH

1.20

MIPH BBIMOJHEHUH Y4€OHBIX MTPOEKTOB U MCCIEI0BaHUN (PU3MUECKUX
MPOIIECCOB PaCIPEACNIATh 00sI3aHHOCTH B TPYIIIE B COOTBETCTBUU C
IIOCTAaBJICHHBIMH 3aJladaMu, CJIC€AUTH 3a BBIIIOJHCHUEM IIJIaHa
JNEUCTBUA UM  KOPPEKTUPOBaTh €ro, aJeKBaTHO OILICHUBATHh
COOCTBEHHBIM BKJAJ B JICIATCIBHOCTh TPYIIbI, BBICTPAUBATh
KOMMYHUKATHBHOE  B3aMMOJICWCTBHE, TMPOSBISAS  TOTOBHOCTH

paspeniath KOH(IUKTHI

9 KJIACC

Kon
NpoBEPsSIEMOro
pe3yabTaTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1.1

HCII0JIb30BAaTh U3YYCHHBIC ITIOHATUSA

1.2

pasiinuaTtb ABJICHUA 110 OIMCAHHIO UX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX TAHHOC (1)I/ISI/I‘leCKOG SIBJICHHC

1.3

pacrio3HaBaTh NPOSIBIEHHE H3YYEHHBIX (U3MUECKUX SBICHUN B
OKpY>KalollleM MUpE, B TOM 4Hcie (U3NYECKUe SIBICHUS B MIPUPOJIE,
IPU 3TOM IEPEBOUTH MPAKTHUUYECKYIO 33aJ]auy B YU€OHYIO, BBIJIENIATh

CYIIECTBEHHBIE CBOICTBA (MIPU3HAKN) (PU3NUECKUX SIBICHUI

1.4

ONMCBIBATL H3YUCHHBIC CBOMCTBa Tel H (I)I/I3I/I‘-IGCKI/IC SABJICHHA,

HCIIOJIb3Ys (pI/I3I/ILIeCKI/IC BCJIIMYNHBI, IIPpU ONHUCAHHUU [IPABUIIBHO




TPAaKTOBaTh  (DU3MYECKUH  CMBICH  HCIOJB3yEMBIX  BEIUYHH,
o0o3HaueHWst ¥ eAWHUIBI (QU3NYECKUX BEJIWYHMH, HAXOAUTh
(GopMynbl, CBS3BIBAIOLINE JaHHYIO (DPU3MYECKYIO BEIHMUUHY C
JPYTMMHU BEJTMYMHAMHU, CTPOUTH I'papUKU U3YyUEHHBIX 3aBUCUMOCTEN

(U3NYECKUX BETUIHH

1.5

XapaKTepU30BaTh CBOKCTBA TeJl, PU3NICCKHUE SBICHUS M MPOIIECCHI,
WCIIOJIb3ysd H3YYCHHBIE 3aKOHBI, IpPU 3TOM [JaBaThb CJIOBECHYIO
(GOpMYITUPOBKY 3aKOHa H 3alMCHIBATH €r0 MaTeMaTUYECKOE

BBIpa)KCHUE

1.6

00BSACHATH (PU3MUECKUE MPOIIECCHI ¥ CBOMCTBA TEJI, B TOM YHCIIC U B
KOHTEKCTE CHUTYyalluii MPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa:
BBISIBJISITH TTPUYUHHO-CJICICTBEHHBIE CBS3H, CTPOUTH OOBSICHCHHE W3
2 — 3 JIOTMYECKHX IIIaroB ¢ MOMOIMIbI0 2 — 3 M3y4eHHBIX CBOMCTBA

buznyeckux sBIeHUHN, GU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemaTh pacu€THbIE 3a7audl (OMHMparommecs Ha cuctemy u3 2 — 3
ypaBHEHUH), WCIONB3yd 3aKOHBI W (OPMYJIbI, CBS3BIBAIOIINE
¢usznyeckue BENMYMHBI: HA OCHOBE aHajM3a YCIOBUS 3aJaud
3alHChIBaTh KPAaTKO€ YCIOBHUE, BBIABIATH HEAOCTAIONINE WIIU
M30BITOYHBIE IaHHBIE, BRIOUPATh 3aKOHBI B (DOPMYJIBI, HEOOXOAMMBIC
JUIS pEIIeHUs, MPOBOAUTH PAcu€Thl U OIICHUBATh PEATMCTUYHOCTH

IMOJIY4YCHHOI'O 3HAUYCHUA (bI/ISI/I‘IeCKOﬁ BCJIIMYMHBI

1.8

PacIio3HaBaTb HpO6J'IeMI:>I, KOTOPBIC MOXHO PEHIUWTHL IPHU ITOMOIIU
(1)I/ISI/II'IGCKI/IX MCETOOO0B, UCIIOJIB3Ys OIIMCAHNEC NUCCIICAOBAHNMS, BBIAC/IATH
IIPOBEPIACMOC MPCAINOJIOKCHUC, OLUCHUBATH IIPABUIIBHOCTH IIOPAAKA
IIPOBCACHUA HCCICA0BaHUA, [ACJIaThb BbIBOAbI, HWHTCPIPETUPOBATH

PE3yIbTaThl Ha6HIOHeHHﬁ H OIIBITOB

1.9

IMPOBOAWUTL OIIBITHI I1O Ha6J'IIOI[eHI/IIO (1)I/I3I/I‘ICCKI/IX SIBIICHUH WU
(1)I/ISI/I‘ICCKI/IX CBOMCTB T€JI: CAMOCTOSATEIIHLHO C06I/IpaTB YCTAHOBKY U3
HU30BITOYHOIO Ha6opa O60py,HOBaHI/IH, OIMIKUCBIBATh XOJ OIIbITa U €TI0

pe3ynbTaThl, GOPMYIUPOBATH BBIBOIbI

1.10

OPOBOJUTH TP HEOOXOJUMOCTH CEpUI0 TNPSAMBIX H3MEPEHU,
onpenienssl cpeiHee 3HAueHUEe U3MepseMOoi BeIHuuHbl ((OKyCHOE
paccTosiHMe coOuparolei JIMH3bI), 000CHOBBIBaTh BHIOOP criocoba

U3MepeHus (M3MEpUTEIBHOTO Mproopa)




1.11

MPOBOJNTH HCCIICOBAHUE 3aBHCUMOCTEH (DPU3MYECKUX BEITUYHH C
MCIIOJIb30BAHUEM IPSMBIX U3MEPEHUI: TUIaHUPOBATh UCCIIEAOBAHHUE,
CaMOCTOSITEIBHO COOMpPATh YCTaHOBKY, (DMKCHPOBATh PE3YNIbTATHI
MOJIYYEHHOUW 3aBUCUMOCTH (DU3MUYECKUX BEIUYWH B BHJIC TaOIUITH

Fpa(i)I/IKOB, ACJIaTb BBIBOJBI IO PE3YyJIbTaTaM UCCICI0BAHUA

1.12

IPOBOAUTH  KOCBEHHBIE  M3MEPEHHUS  (PU3MUECKUX  BEJIMYMH:
IUIAHUPOBAaThb ~ W3MEpPEHHs,  coOupaTh  SKCIEPUMEHTAJIbHYIO
YCTAaHOBKY M BBINOJHATH HW3MEPEHMS, CHEAysd IPeaJIOKEHHON
UHCTPYKIMH, BBIYUCIATH 3HAYEHHE BEJIUYMHBI U aHAIM3UPOBATH
IIOJIy4EHHBIE PE3yJAbTaTbl € YYETOM 33JaHHOW IOTPEUIHOCTH

U3MEPEHUIN

1.13

coOnroAaTh MpaBuUila TEXHUKM Oe30macHOCTH TMpu paboTe ¢

71a00paTOPHBIM 000PYIOBAaHUEM

1.14

pa3nuyaTth OCHOBHBIE MPU3HAKK M3YYEHHBIX (PU3NYECKUX MOJEIEeH:
MarepuaigbHas TOYyka, aOCONIOTHO TBEPAOE TENO, TOUYECUHBIN
HWCTOYHHUK CBETA, JIyd, TOHKas JINH3a, [IJIJAHETapHasl MOJIEIb aToMa,

HYKJIOHHagd MOACJIb aTOMHOTO sapa

1.15

XapaKTepU30BaTh MPUHLHUIBI JIEHCTBUS H3YUYEHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HAa MX OMMCAHUS, UCHOJB3YS
3HaHHA O CBOWCTBAaX (U3MYECKUX SBICHUN U HEOOXOAUMBIE

(1)I/ISI/ILIGCKI/IC 3aKOHOMCPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMAaTUYHBIE PHUCYHKH HM3yYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  W3MEPHUTENBHBIX  OpUOOPOB U
TEXHOJOTMYECKUX MPOIECCOB MPH PEHICHUH Y4eOHO-TPAKTUYECKUX
3a/1a4, ONITUYECKHE CXEMBI JIJIsl TIOCTPOESHHS N300paKEHUI B TIIOCKOM

3epKaje U coouparorieit TuH3e

1.17

OPUBOJIUTH TPUMEPHl (HAXOAUTh HWHPOPMAIUI0 O MPUMEPAX)
NPAKTHYECKOTO  HCIOJIb30BaHUS  (U3MYECKHX  3HAHMM B
MOBCEIHEBHON JKM3HHM Juis oOecredeHus O€30MacHOCTH IpHU
oOpamienun ¢ npubopaMd U TEXHUYECKHMMH YCTPONCTBaMH,
COXPAaHEHHUS 3JIOPOBbS M COONIOJCHHS HOPM DKOJOTUYECKOTO

MOBEJICHUS B OKPYKaIOIIEeH cpeie

1.18

OCYILIECTBIIATh MOUCK HH(MOpMAIMKM (PU3UUECKOTO COACP)KaHUS B
cetu MHTEpHET, caMOCTOATENbHO (HOPMYIHPYS MOMCKOBBIN 3ampoc,

HaXO0dUThb nyTHn onpeaciicHud  JOCTOBCPHOCTH HOJIy‘-ICHHOﬁ




uH(POPMAIIMKM HAa OCHOBE MUMEIONINXCS 3HAHUN W JOTOJTHUTEITHHBIX

HUCTOYHHUKOB

1.19

UCIIOJIb30BAaTh IIPU BBHINOJHEHUM Y4YE€OHBIX 3aJaHUN Hay4HO-
HOMYJSIPHYIO JIUTEPATypy (DU3NYECKOTO COAEp)KaHUs, CIPaBOYHBIC
Marepuansl, pecypcbl cetn HTepHer; BiageTe npuéMamu
KOHCIIEKTHPOBAHUsI TEKCTa, MPeoOpazoBanus HHOOPMAIIH U3 OTHOM

3HAKOBOM CHUCTEMBI B IPYT'YIO

1.20

co37aBaThb COOCTBEHHbIE NUCHbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE HMH(pOpPMallMUu U3 HECKOJIBKHUX HCTOYHUKOB (PU3UYECKOTO
COJIep’KaHus, MyOJMYHO MPEICTaBIATh PE3YAbTaThl IPOEKTHON WMIIN
UCCJIEIOBATENIBCKOM  NIEATENIBHOCTH, NPH  OTOM  T'PaMOTHO
WCIIOJIb30BAaTh M3YYCHHBIM MOHATUMHBIM amnmapaT HM3y4aeMoro
pasnena GU3MKU U CONMPOBOXKIATh BBICTYIUIEHHWE Npe3eHTalue ¢

y4€TOM 0COOEHHOCTEN ayTUTOPUU CBEPCTHUKOB

1.21

MIPH BBIMOJHEHUH Y4€OHBIX IPOEKTOB U MCCIIEI0BaHUN (PU3HUECKUX
MPOIIECCOB PaCIIPEACNIATh 00sI3aHHOCTH B TPYIIIE B COOTBETCTBUU C
IOCTABJICHHBIMM 3aJadaMM, CJIEOUTHh 34 BBIMNOJHEHUEM IIJIaHa
JNEUCTBUA M  KOPPEKTUPOBATh €ro, aJeKBaTHO OILICHUBATh
COOCTBEHHBIM BKJIAJ B JCITCIBHOCTh TPYMINbI, BBICTPAUBATH
KOMMYHUKATHBHOE  B3aMMOJICWCTBHE, TMPOSBISAS  TOTOBHOCTH

paspemiatb KOHGIUKTHI




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kox
pasjaena

Kona
3JIeMeHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IIOBHAHUU OKPYXKAIOILIETO MUPA

1.1

®usuka — Hayka O HpHUpoAe. SIBICHHS NPUPOIBIL.
O®u3nyecKkue SBICHHUSA: MEXaHUYECKHE, TEIUIOBBIE,

OJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

®usnueckue BeIMYMHBL. VI3MepeHue QuU3MUECKUX
BenmuuuH. Dwmsmueckue mpubopel. [lorpemHocTh

n3MepeHnil. MexxayHapoaHasi CHCTEMa €TMHHUI]

1.3

EcTtecTBeHHOHayUHBIN METOJ MO3HAHUS: HAOIIOICHHE,
MMOCTAHOBKA HAYYHOT'O BOIPOCA, BBIJBHIKEHUE THUIIOTE3,
AKCIIEPUMEHT T1I0 TPOBEPKE THIOTE3, OOBSICHECHUE

HaAOJIFOIAEMOTO ABJIEHUSA

1.4

Onucanne PU3NUECKUX SBJICHUN C TIOMOIIBIO MOIETIeH

1.5

[IpakTrueckue paboOTHI:

#H##Par###l3mMepenne pacCTOSHHIM.
###Par###l3mepenne o0béMa XKUJIKOCTH U TBEPIOTO
Tea.

#H##Par###OnpeneneHue pa3MepoB MaJbIX Tell.
###Par###lI3mepenue TemriepaTypsl NpH  TIOMOIIH

KUAKOCTHOTI'O TEPMOMETpPA U IaTHHUKaA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

###Par#H#Crpoenre BelecTBa: aTOMbl U MOJIEKYJIbI,
ux pasmepbl. ONBITHI, JTOKa3bIBAIOIIUE JTUCKPETHOE

CTPOCHHC BCIICCTBA

2.2

###Par###][Bkerne  vactur,  BemiectBa.  CBs3b
CKOPOCTH JBWXKEHHUSI YaCTUIl C TeMIepaTypoil.

BpoynoBckoe nBuxenue, muddysus

2.3

BzauMmopelicTBue 4yacTuIl BEIIECTBA: MMPUTKCHUC U

OTTAJIKUBAHHUEC




H#HPar### ArperatHbie COCTOSIHMS BEIIECTBA!

CTpOEHHUE rasos, KUIKOCTEN u TBEPABIX
2.4 (kpucTtainyeckux)  Tela.  B3auMocBs3b  Mexay
CBOMCTBAMHM  BEUIECTB B  Ppa3HbIX  arperarHbix
COCTOSIHUSIX U UX @TOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 Oco0OEHHOCTH arperaTHbIX COCTOSTHUN BO/IBI
[IpakTueckue pabOThI:
#H##Par###0Onenka tuaMeTpa aToMa METOJIOM PSIOB (C
UCIOJIb30BaHuEM GoTorpaduii).
2.6 #HHHPar#H#0nbITEL 0 HAOMIOAEHHMIO  TEIJIOBOTO

paciupeHus ra3os.
#HAHPar#H#0OnbITHL 10 0OHApPY)KEHUIO JEWCTBUSI CHII

MOJIEKYJISIPHOTO MPUTSIKECHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexann4deckoe JIBUKECHUE. PaBHOMEpHOE 51
' HEpPaBHOMEPHOE JIBIKCHHE
###Par###Cxopoctb.  CpenmHsisl  CKOpPOCTh  TPH
3.2 HEpPaBHOMEPHOM JBIKCHHH. Pacuér mytu m BpeMeHH
JBUKECHUS
SlBnenne nHepuuu. 3aKOH MHEpUMU. B3aumonelicTBue
3.3 TN KaK MpUYrHAa U3MEHEHHS] CKOPOCTH JBUXKEHUS TeJ.
Macca kak Mepa HUHEpPTHOCTH Teja
34 #H#Par### imotHocTe BemtecTBa. CBI3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYN B eIMHUIEe 00bEMA BelllecTBa
3.5 Cuna xak XxapaKkTepuCTHKa B3aUMOICHCTBUS TEI
> Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' MOMOIIBIO JUHAMOMETPA
T ##HPar#t#ABnenne tarorenus u cuia tsokectu. Cuiia
. TSKECTU Ha Apyrux maHerax. Bec tena. HeBecomocth
38 Cuna tpeHusa. TpeHue CKOJbXKEHUS U TPEHUE MOKOS.
' Tpenue B npupoe U TEXHUKE
3.9 HH#HPar###CroxxeHue cujl, HaIpaBJICHHBIX MO0 OIHOM
. psiMOM. PaBHOAEHCTBYIOIIAS CUII
3.10 [IpakTuyeckue paboOTHI:




OnpeneneHne CKOPOCTH PABHOMEPHOTO JBMKEHUS
(wapuka B KUAKOCTH, MOJEIH 3JIEKTPUYECKOTO
aBToMOOWIS M Tak pnanee). Ompenenenue cpeaHein
CKOPOCTH CKOJIbKEHHS Opycka WM [IapuKa [0
HAKJIOHHOM IuIockocTH. OnpeneneHue IMIOTHOCTH
TBépAoro  Tena.  OnObITel,  JEMOHCTPUPYIOIIKE
3aBHCHUMOCTH pacTsiKeHus (aedopMalin) Ipy>KUHbI OT
OPWIOKEHHON cuiibl. ONBITBI, JEMOHCTPUPYIOLIME
3aBUCUMOCTb CHJIbI TPEHUS CKOJIBKEHUSI OT Beca Tena U

XapaKTepa CONPHKACAIOIINXCS TOBEPXHOCTEH

dusnueckne SBIICHUS B IpUupoac: NpUMEPLI IBUKCHHUSA C

3.11 Pa3IMYHBIMUA CKOPOCTSIMH B )KMBOM M HEXKMBOW IPUPOJIE,
NIeWICTBUE CUITBI TPEHUSI B TIPUPOJIE U TEXHHUKE
3.12 Texnuyeckue ycTpoicTBa: AMHAMOMETP, MOIIIUITHUKH

TIABJIEHME TBEP/BIX TEJL, JKUKOCTEI 1 TA30B

4.1

Hasnenue tBEpmoro Tena. CrnocoObl YMEHBIICHUS U

YBCINYCHUA OaBJICHUSA

4.2

JaBnenne raza. 3aBHCHUMOCTH MJaBIICHUS Taza OT

00bEMa, TeMIepaTypbl

4.3

[Tepenaua naBieHust TBEPABIMU TEIAMH, KUJIKOCTIMU U

razamu. 3akod Ilackans. [ITHeBMaTHUEeCKUE MaIIHEI

4.4

3aBUCHMOCTh JIaBJICHUS JKHJIKOCTH OT TJIyOWHBI.
I'mapocratuyeckuil napajiokc. CooOmaroruecs

COCY/HhI. r UAPaBINYCCKUE MEXAaHU3MBI

4.5

Atmocdepa 3emun U aTMocepHOE JaBICHHE.
[IpuuuHbl  CcyliecTBOBaHUS BO3AYIIHOW  000JOYKH
3emuIH. OmnbIT Toppuueru. 3aBUCUMOCTh
aTMOC(epHOTO JaBlIEHUS OT BBICOTHI HAJ YPOBHEM

MODsI

4.6

N3mepenue armocdeproro maenenus. [IpuGopsr ans

N3MCPCHUA aTMOC(I)epHOl"O JaBJICHUA

4.7

JlelicTBrue XKUIAKOCTH M rasa Ha IOIPYKEHHOE B HUX
Teno. BeiTanmkuBaromas (apxumenoBa) cuia. 3aKOH

Apxumena




4.8

[InaBanue ten. Bo3nyxonnaBanue

4.9

[IpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT
00béMa MOrpyXKEHHOW B JKUJIKOCTb YacTU Tela.
Omnpenenenre BBITAJIKUBAIOLIEH CUJIBI, JIEHCTBYIOLIEH
Ha TeJo, MNOrpykEHHOE B JKHUIKOCTh. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHJIbI, IEUCTBYIOLLEH
Ha TEJIO B JKUJIKOCTH, OT Macchl Tena. OmbIThI,
JEMOHCTPUPYIOLIME 3aBUCHMOCTh  BBITAJKHBAKOLICH
CHUJIBI, ICCTBYIOIICH Ha TEJIO B KUJIKOCTHU, OT 00BEMA
MOTPYKEHHOU B KUIKOCTh YaCTH TeJa U OT INIOTHOCTH
xkuakoctn.  KoHcTpympoBaHume — apeomerpa WM
KOHCTPYHPOBAaHHME JIOJKM W  OIpeneneHue  eé

Irpy30N10AbEMHOCTH

4.10

®dusznveckue  SABICHUS B  TMPUPOJEC:  BIUSHHE
aTMOC(epHOTO JIaBJICHWsI Ha JKHBOM OpPraHu3M,

TJIaBaHUE PhIO

411

TexHudeckre yCTpOWCTBA: COOOIIAIONIUECS COCY/IBI,
YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKHN TIpecc,
MaHOMeETp, 0apoMeTp, BHICOTOMED, MOPIIHEBON Hacoc,

apeoMeTp

PABOTA, MOIIHOCTD, DHEPT' U

5.1 Mexanudeckast pabora

5.2 Mexanudeckasi MOIIHOCTb

£ 3 [IpocThie MexaHHM3MBI: pblYar, OJIOK, HaKJIOHHAs

' IUIOCKOCTh. [IpaBuito paBHOBECHSI pbIyara

5.4 [IpumeHenue npaBuia paBHOBECHS pblyara K OJI0Ky
«3onotoe  mpaBwio»  MexaHukd. Kosdduuuent

5.5 MOJIG3HOTO  JeWcTBUA ~ MexaHusmoB.  [IpocTeie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTeHnmanpHas HEPrUU TeNa, MOJHATOTO HaJ 3eMIEH

5.7 Kunernueckas sHeprus

- [Tonnast MexaHuueckasi YHEpPrusi. 3aKOH MU3MEHEHUS U

COXpPAaHCHUA MEXaHHU4YeCKOM OHEpPTUn




5.9

[IpakTuyeckue paboOTHI:

#HH#Par###Onpenenenne pabOThl CHIIBI TPEHHS TIPH
PaBHOMEPHOM JBIDKCHHM Te€Ja IO TOPU30HTAIBHON
noBepxHoctu. lccnenoBaHue yCIIOBHHM paBHOBECHUS
ppruara. M3mepenne KIIJI HakIOHHONH IUIOCKOCTH.

N3yuenune 3axoHa COXpaHEHUSI MEXaHUYECKON YHEPTUU

5.10

dusnyeckre SBICHUS B npupoaec: pbl4aru B TECJIC

YCI0BCKa

5.11

TexHu4eckue yCTpOMCTBA: phlYar, IOJABHKHBIM U
HENO/IBUKHBINA OJIOKH, HAKIIOHHAS TUIOCKOCTb, IIPOCTHIE

MEXaHU3MBbI B OBITY

8 KJIACC

Kon
pasnena

Kon
3JIeMeHTa

IIpoBepsieMble 3JIeMEHTBI COIEPKAHUSA

TEIIVIOBBIE ABJIEHWA

6.1

OCHOBHBIE TIOJIOKEHHSI MOJICKYJISIPHO-KUHETHYECKOU
TEOpUU CTpPOEHHUs BemlecTBa. Macca U pa3Mmepbl
Mosiekyl.  OmbIThL, TMOATBEPXKAAIONINE OCHOBHBIE

ITOJIOKCHHUA MOHGKYHﬂpHOKI/IHCTH‘ICCKOﬁ TEOpHU

6.2

Mopnenu TBEPAOTO, KUAKOTO U razoo0pa3HOro
cocrosinuil BemectBa. Kpucramnuyeckue u amopdHbie

TCJ1a

6.3

OOBsiCHEHHE CBOMCTB I'a30B, JKUJIKOCTEH U TBEPIBIX TEI
HA OCHOBE TMOJOXEHHH MOJIEKYIIPHOKMHETUUECKOMN

Teopuu

6.4

CMaunBaHue U KalmUJUTSIPHBIC SABJICHUSA

6.5

TenmoBoe pacmpeHUuC U C:xKaTnue

6.6

Temnepatypa. CBs3b TeMmmeparypbl CO CKOPOCTBIO

TCIIJIOBOTO ABUXKCHUSA YaCTHUI]




Bryrpennssa SHEpPIHUsl. CrnocoOsr U3MEHEHUSA

6.7 BHYTPEHHEHW SHEPTHH: TEIUIoNepeaada U COBEPIICHHE
paboTsl
6.8 Buer TEIUIOTICPEIAvH TEIUIONPOBOAHOCTD,
' KOHBEKIIVS, U3ITyICHHE
KomuuectBo  TemnoTel.  YaenpHas — TEIIOEMKOCTh
6.9
BEIIIECTBA
TeruiooOMeH U TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TETJIOBOTO OasiaHca
511 [lnaBneHne W  OTBEepACBaHWEC  KPUCTALIHYSCKUX
. BEIIECTB. Y ICNIbHAS TEIUIOTA TUIABJICHUS
[TapooOpazoBanne u  KoHAeHcauusa. Mcnapenue.
6.12 Kunenue. VYaenpHas Temnora mapooOpa3oBaHMs.
. 3aBUCHMOCTB TEMITEPaTyphl KHTICHUS OT aTMOC(EpPHOTO
TTABJICHUS
6.13 BnaxxnocTts Bo3yXxa
6.14 DHeprus TOTUIMBA. Y IeibHas TEIJI0Ta CTOPaAHUS
[Ipuntuner  paGoTel  TemoBbix apurarenend  KIT/]
6.15 TEIUIOBOTO ABUrareisa. TerioBsle IBUTraTeNNd U 3aIuTa
OKpY>Kalolleu cpeibl
3aKOH COXpaHEHHS M TMpEBpallleHUus DHHEPruu B
6.16
TEIUIOBBIX IMpolieccax
[IpakTuueckue pabOTHI:
HAHHPar#H#ONbITL 10 OOHAPYKEHUIO JIEHCTBUS CHUI
MOJIEKYJIIPHOTO MPUTSKECHHUS.
#HHHPar#H##OnbITel 10 BBIPAIIMBAHUIO KPHCTAJUIOB
6.17 NIOBapEHHOM COJIM HUJIM caxapa.

HH#HPar###0OnpiTel Mo HAOMIONEHWIO  TEIMJIOBOTO
pacuIMpeHus ra3oB, KHJIKOCTEH U TBEPIBIX TEN.
#HH#Par###Onpenienienne AaBleHNs Bo3ayXa B OalsioHe

HITPHILIA.




HHHPar###0nbIThl, NEMOHCTPUPYIONINE 3aBUCHUMOCTD
JABJICHUS BO3MyXa OT ero oObEMa M HarpeBaHUS WU
OXJIQXKJICHHSL.

##HPar##1 Iposepka TUIIOTE3bI JIMHENHOMN
3aBHCUMOCTH  JUIMHBI ~ CTOJIOMKA  JKHAKOCTH B
TEPMOMETPHUECKON TPyOKE OT TeMIIEpaTyphI.
###Par###HaOmonenue  U3MEHEHUsT  BHYTPEHHEH
SHEPTHH TeJla B pe3ybTaTe TeIlonepenady U padOThI
BHEIIHUX CHIL.

###Par###lccnenoBanue sBICHUS TEIJIOOOMEHA TIpH
CMEIIMBAHUM XOJOAHOM U TOpsYEh BOJIBI.
###Par###OnpeneneHue KOJIMYECTBA TEIUIOTHI,
MOJTYYEHHOTO BOJIOM TIPH TEIJIOOOMEHE C HarpeThIM
METaJUTMYECKUM ITUITHHIPOM.

#H##Par###Onpenenenre  yaenpbHON — TEMIOEMKOCTH
BEIIECTBA.

###Par###lccnenoBanue mporecca HCIapeHHUs..
###Par###OnpeneneHre OTHOCHUTEIBHON BIIAKXHOCTH
BO3JIyXa.

#H##Par##H##OnpenencHue yIeIbHON TEIUIOTHI

IJIaBJICHUS JIbJA.

6.18

Odusnyeckue SBJICHUS B MPHUPOJAE: IMOBEPXHOCTHOE
HATSDKEHME U KalWUISIpHBbIE SBICHUS B TMPUPOJIE,
KPUCTAJUIBI B IpUPO/IE, n3aydeHrue ConHIa, 3aMep3aHme
BOJOEMOB, MOpCKUE Opu3bl; 0O0pa3oBaHHE POCHI,

TyMaHa, UHE:, CHEr'a.

6.19

Texuuueckue YCTpOﬁCTBaZ KallWJJIAPbI, IIPHUMCPBI
HCIIOJIb30BaHUA KpHUCTAJIIOB, JKUJIKOCTHBIM TEPMOMCETD,
AaTYruK TEMIICPATYpbl, TCPMOC, CUCTEMa OTOIIJICHUA
AOMOB, TUTPOMETPHBI, IICUXPOMETP, IAPOBaAA Typ6I/IHa,

ABUT'aTCJ]Ib BHYTPCHHCTO CIrOpaHus.

SJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1

SJ'ICKTpI/ISaI_II/ISI TCII. I[Ba poaa SJICKTPUUCCKUX 3apsA10B




B3aumopeiictBue 3apspkeHHbIX Ten. 3akoH Kyiona

7.2 (3aBUCUMOCTb CWJIbI B3aMMOJIEHCTBUS 3apSKEHHBIX TEI
OT BEJIMYMHBI 3apSJI0B U PACCTOSHUS MEXKY TEJIAMHU )
DneKTpuueckoe noJe. HanpsoxkénnocTs

7.3 anekTpuueckoro nois. IlpuHnun — cymepno3unuu
AJIEKTPUYECKUX MOJIEN (Ha KaUeCTBEHHOM YPOBHE)
Hocutenu snextpuueckux 3apsaoB. DJIEeMEHTapHbIN

7.4 anexktpudeckuil 3apsa. Crpoenue atoma. [IpoBogHuku
U TURJIEKTPUKH

7.5 3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

- ONeKTpUueckuié  TOK.  YCIOBUS  CYHIECTBOBAHMS

' ANEKTPUYECKOT0 TOKA. VICTOUHMKN MOCTOSTHHOTO TOKa
HevictBus 3IIEKTPUIECKOTO TOKa (TerutoBoe,

7.7 XMMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUAKOCTSX M razax

. OnekTpuyeckas 1enb. Cuiia Toka. ODIEKTPUYECKOE

' HalnpsHKeHue
29 ConpoTuBieHue MPOBOJTHUKA. VnenbpHOE
' COINIPOTHUBJIEHUE BELIECTBA

7.10 3akon OMa 1 ydacTKa 1enu
[TocnenoBarenbHOe W MapajuleIbHOE COEIMHEHHE

7.11
IIPOBOJIHUKOB
PabGota M MOIIHOCTH 3JEKTPUUECKOTO TOKA. 3aKOH

7.12
Jxoynsa — Jlenna

213 DJeKTpUYecKue LeNu U NOTPEOUTETN EKTPUUECKON

. sHepruu B ObITy. KopoTkoe 3aMbikaHue
[TocTossHHBIE MarHUTHI. B3anMozeicTBrE MOCTOSHHBIX

7.14
MarHuToB

215 MaruautHoe mnosne. MarHuTHoe mojie 3€MIU U €ro

. 3HAUEHUE /IS )KU3HU Ha 3emiie

2 16 Oneir Opcrena. MarHuTHOE MOJIE AJIEKTPUYECKOTO

TOKa. HpI/IMeHeHI/Ie QJICKTPOMArHMuTOB B TCXHUKC




JlelicTBME€ MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

DIIEeKTPOABUTATENb TOCTOSIHHOTO ToKa. Mcronp30Banue

A NIEKTPOJBUraTeIed B TEXHUYECKUX YCTPOMCTBAX U HA

TpaHCIIOPTE

Onpitel  ®apaned. SIBieHue  3IEKTPOMarHUTHOMN
7.18

uHayknuu. [Ipasuio Jlenna

DIIEeKTPOTEHEPATOP. Crioco6b1 NONVESE
7.19 DJICKTPUYECKON  DHEPruu.  DJEKTPOCTAHIIMU  Ha

BO300HOBJISIEMBIX HCTOYHHUKAX IHEPTUU

[IpakTnueckue pabOTHI:

OnbIThI IO HAOTIOACHUIO AJIEKTPU3ALIMU TET MHIYKIUEH

U TIPU COTIPUKOCHOBEHHUU.

HccnenoBanve AeHCTBHS BJIEKTPUUECKOTO TOJS HA

MPOBOJAHUKH U TUAIIEKTPUKU.

COopka W mpoBepka paldOTHl AIICKTPUUECKOW IETH

MIOCTOSIHHOTO TOKA.

W3mepenne u peryampoBaHue CUIIbI TOKa.

N3mepenne u peryampoBaHue HaIpsHKEHUS.

HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, HWAYLIETO

yepe3 pe3nucTop, OT CONPOTUBIEHUS PE3UCTOPA H
290 HaIIPSKEHUS Ha PE3UCTOPE.

OmnbITHI, JIEMOHCTPHPYIOIINE 3aBUCHMOCTh
AIIEKTPUYECKOTO COTPOTHBIICHUS MPOBOJAHUKA OT €TI0
JUTHBI, TUTOIIA/TN MIOTIEPEYHOTO CEYCHUS M MaTepuara.
[MpoBepka mpaBmiIa CIOXKEHUS HANPsDKCHUH IpH
HOCJIEZIOBAaTEIbHOM COEAMHEHUU JIByX PE3HCTOPOB.
[TpoBepka npaBuiia st CUIIBI TOKA IPHU MapauIeIbHOM
coeMHEeHUu pe3uctopoB. OrmpeneneHue  padboOThI
JNIEKTPUYECKOI0 TOKA, WUAYLIETO0 4Yepe3 Pe3HCTop.
OmnpeneneHre  MOIIMHOCTH — DJIEKTPUYECKOTO  TOKa,
BBIJIENIIEMOM Ha pesucrope. HccnenoBanue
3aBHCHMOCTH CHJIBI TOKA, MAYILEr0 Yepe3 JaMIIOuKy, OT

HanpspkeHus Ha Hell. Onpenenenne KIIJ[ vHarpeBarens.




UccnemoBanne MarHUTHOTO B3aUMOJICHCTBUS
MOCTOSIHHBIX MarHutoB. M3ydeHHe MarHUTHOTO MOJIA
MOCTOSIHHBIX MAarHUTOB TMpPUH HUX OOBEIUHEHUU U
paznenenun. MccienoBanue IeUCTBUSA SJIEKTPUIECKOTO
TOKa Ha MarHuTHYIO CTpEJIKY. OnbIThI,
JEMOHCTPHUPYIOIINE 3aBHCHMOCTD CHUIBI
B3aUMOJICHCTBHUS KaTYIIIKKA C TOKOM U MarHuTa OT CHJIbI
TOKa W HampaBJeHHs TOKa B KaTymke. l3yuenwue
JIEUCTBUSI MAarHUTHOTO TIOJII HA TIPOBOJHUK C TOKOM.
KoncrpymnpoBanue i H3y4YCHHUE paboThI
BIIEKTPOIBUTATEIIS. H3mepenne KITA
3JIEKTPOJIBUTATEIbHON  YCTaHOBKH. OneITel 110
HCCIICTOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOMN
WHIYKIIUU: WCCJIEIOBaHUE W3MEHEHUM 3HAYCHUS W

HaIlpaBJICHHUA HHAYKIIUOHHOI'O TOKa

Ousnyeckue SBIECHUS B TMPUPOJE: IIIEKTPUUYECKHE

ABIIGHUST B  aTtMocdepe, JJNEKTPUYECTBO  KHUBBIX

7.21 OpraHu3MOB, MAarHUTHOE TI0JIe 3eMJIH, IPEiQ MOTIOCOB,
POJTb MATHUTHOTO TIOJISL TSI )KM3HH Ha 3eMiie, TOJIIPHOE
CHSTHHE
TexHHUECKHE YCTPOWCTBA: AJIEKTPOCKOII, aMIIepMeTp,
BOJIETMETP, PEOCTAT, CUETUUK DIIEKTPUICCKON SHEPTHUH,
79 AJIEKTPOOCBETUTEIIbHBIC TIPUOOPHI, HarpeBaTesIbHbIC
' AIEKTPOTPUOOPHI (puMepsr), ANEKTPUICCKHUE
NPEIOXPAHUTENH, SJICKTPOMArHUT, 3JICKTPOJIBUTATEIh
MIOCTOSIHHOTO TOKA, TeHEPATOP MOCTOSIHHOTO TOKa
9 KJIACC
Kon Kon
[IpoBepsieMble 27€MEHTHI COACPKAHUS
paznena JJIeMEHTa
8 MEXAHUWYECKUE ABJIEHUSA




Mexannueckoe JABWKEHME. MarepuanbHas TOYKa.

8.1
Cucrema orcuéra
8.2 OTHOCHTEITHHOCTh MEXaHUYECKOTO JIBFIKEHUS
8.3 PaBHOMEpHOE MPSMOTMHEHHOE IBIKEHHE
#H#Par##HepaBHOMepHOE IPSAMOJIMHEWHOE
8.4 nBkenne. CpeHsisi ¥ MTHOBEHHAs! CKOPOCTh TeJla IIPH
HEpaBHOMEPHOM JIBHKEHUHU
8 Vckopenne.  PaBHOYCKOpEHHOE — NPSMOJIMHENHOE
3 TIBUKCHHEC
8.6 #HHPar###CBo0Oo1HOoe magenue. OnbITe! [ anuies
###Par###PaBHOMEpHOE NIBIDKEHHE IO OKPYXHOCTH.
8.7 [lepron u yacrorta obpamienus. Jluneitnast u yrimosas
ckopoctu. LleHTpocTpeMHuTeNbHOE YCKOPEHNE
8.8 [Tepsriii 3axon HproToHa
8.9 Bropoii 3akon HeroTroHa
8.10 Tpertwuii 3akon HeroToHa
8.11 HH#Par###] [pyuHIMIT CYTIEPIIO3UITAN CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 #H#Par###Cuna TpeHHS: CcUia TPEHUS CKOJIBKEHUS,
' CHUJIa TPEHHUS [TOKOS, IPYTUE BUJIbI TPEHHUS
8.14 ##H#Par###Cuna TSDKECTH M 3aKOH  BCEMHPHOTO
' TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO MaICHUS
JBwxenue rtaHer Bokpyr Cosnma.  IlepBas
815 KocMUuYeckasi ckopocTb. HeBecoMocCTh U meperpy3ku
816 PaBHOBecue MarepuanbHON  TOUKH.  AOCOIIOTHO
. TBEPJIOE TEJIO
817 ###Par###PaBHoBecHe TBEPAOTO TeJa C 3aKpEIIEHHON
. oCb10 BpateHus. MoMeHT cuibl. LleHTp TsbkecTn
8.18 Nmnynec Tena. U3Menenne nmmynbsca. MIynbc cuiibl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 #H##Par###PeakTUBHOE IBUKEHUE
8.21 Mexanunueckasi paboTa U MOITHOCTb




8.22

Pabora cun Tskectu, ympyroctd, TpeHus. CBs3b

SHEPTUU U paboThI

8.23

HOTGHI_II/IaJIBHaSI OHEprusa TCJIa, MNOAHATOrO Hal

MOBEPXHOCTHIO 3eMIIH

8.24

[ToreHnmanpHas SHEPIUs CKATON NPYKUHBI

8.25

###Par###Kunetnueckas  sHeprus. Teopema o

KMHETHUYECKOUN SHEPIUU

8.26

H#HPar###3akoH coxpaHeHUsI MEXaHUYECKOW SHEPTrUuu

8.27

[IpakTnueckue pabOTHI:

Ornpezenenue cpeiHe CKOPOCTH CKOJIbKEHUs OpycKa
WM JIBIDKCHUS TIapUKa MO HAKJIOHHOW TIJIOCKOCTH.
Ornpenenenne YCKOPEHHUS Tella MPU PaBHOYCKOPEHHOM
JIBIKEHUH 110 HAKIIOHHOM MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH TYTH OT BPEMEHU TIPH
PaBHOYCKOPEHHOM  JIBIDKCHMH  0O€3  HadaJbHOU
CKOPOCTH.

[IpoBepka TUMOTE3Bl: €CIM MPH PABHOYCKOPEHHOM
JIBUKEHUHM 0€3 HAa4aJbHOM CKOPOCTU IYTH OTHOCSTCS
KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJMHAKOBBI.

Hccnenosanue 3aBHCHUMOCTHU CHJIBI TpPEeHUS
CKOJIbKEHUSI OT CHJIBl HOPMAJIBbHOTO JIaBJICHHUS.
Onpenenenue KOIPPHUIMEHTa TPEHUS CKOJbXKEHHUS.
Omnpenenenue >KECTKOCTH mNpyxuHbl. OmnpenencHue
paboThl CHIIBI TPEHUS NMPU PABHOMEPHOM JBHKEHUU
TeNa MO0 TOPU30HTANIBHOM MoBepxXHOCTH. OnpeencHue
paboThl CHIJIBI YIPYTrOCTH TMpPH MOABEME TIpy3a C
UCIOJIb30BAHUEM  HEMOJBUKHOTO U  TOJBHUYKHOTO

OJIOKOB

8.28

dusznyeckue SABICHUS B npupoac: MpUiInBLI U OTJIMBBI,
JABMKCHUC INJIIAHCT ConHeyHoOMI CUCTCMBbI, PCAKTUBHOC

ABUIKCHUC KUBBIX OPraHU3MOB

8.29

Texanuueckue YCTpOﬁCTBaZ CIIMAOMETP, MHAAaTYUKHU

MMOJIOKCHHS, PACCTOAHNA U YCKOPCHU A, PAKCTLL

MEXAHUWYECKHNE KOJIEBAHWA 1 BOJIHBI




9.1

Konebarensaoe JBUKEHUE. OCHOBHEIE
XapaKTePUCTHKU  KoJeOaHWi: TepHoj, YacToTa,

aMILIUTY 1A

9.2

MaremMatnueckuii M NPYKUHHBIA  MAasTHUKHU.
[IpeBpamenne  sHeprum  OpH  KOJIEOATEIHHOM

JABUXXCHUHN

9.3

3aryxarouue kojiebanus. BeiHyx/1eHHbIE KOJIeOaHUsI.

Pe3onanc

9.4

Mexanndeckre BOJHBEL CBOMCTBA MEXaHHYSCKUX
BOJIH. [IpomonsHble M momepedyHbie BOJHBI. [[nuHa
BOJIHBI " CKOpOCTh eé pacnpocTpaHeHus.
MexaHn4ecKkrue BOJIHBI B TBEPJIOM TEJE, CEHCMHUYECKUE

BOJIHBI

9.5

3ByK. ['poMKOCTB M BbICOTa 3ByKa. OTpakeHHUE 3BYKa

9.6

WNudpa3Byk u yapTpa3Byk

9.7

[IpakTnueckue pabOTHI:

OmnpeneneHne 4YacToThl MW TMepuoja  KoJieOaHUU
MaTEeMaTUYECKOr0 MasiTHHKA.

OmnpeneneHne 4YacToThl MW TMepuUoja  KoJieOaHUU
MPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCMMOCTH TIEpHOJA  KoJIeOaHUM
MOJBEIICHHOTO K HHUTH Tpy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH TIEpHOJA  KoJIeOaHUU
MPY)KWHHOTO MasTHHUKAa OT Macchl Tpysa. Ilpomepka
HE3aBUCHMOCTH repuo/ia KoJIeOaHH rpy3a,
MOJIBELIEHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTU
npyxuHsl. M3MepeHue yckopeHus CBOOOJHOTO

naacHus;d

9.8

dusnyeckue SBJICHUS B npupoae: BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3CEMIICTPSICCHUC, celicMHUYecKue BOJIHEI,

OyHaMHu, 5X0

9.9

Texanuueckue YCTpOﬁCTBaZ 9XO0JI0OT, HCIOJIB30BAHHEC

yIbTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE IT1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI




101 DJIEKTPOMArHUTHOE M0JI€. DJIEKTPOMArHUTHBIC BOIHBI.
' CBoIICTBA AJIEKTPOMArHUTHBIX BOJH
10.2 [Ixana 31eKTpOMarHuTHBHIX BOJIH
10.3 DneKkTpoMarHuTHas npupojaa cBera. CKOpoCTh CBETA.
' BomraoBEBIC CBOMICTBA CBETa
[IpakTuueckue paboThI:
10.4 HN3ydyeHune CBOMCTB JJIEKTPOMArHMTHBIX BOJH C
MOMOIIIHI0 MOOMIILHOTO TenedoHa
dusnveckue SBJICHUS B TPUPOJE: OHOJOTUYECKOE
10.5 JIeicTBHe BUJIIMOTO, yIbTPa(urOoIETOBOTO u
PEHTTE€HOBCKOTO U3JIy4eHUN
106 Texnnueckue YCTpOMCTBA: HCIIOJIb30BAaHUE
' AJIEKTPOMATrHUTHBIX BOJIH ISl COTOBOM CBSI3H
CBETOBBGIE SIBJIEHU S
111 JlyueBas monens cBera. MIcTouHMKM CBETa
11.2 [IpssMonMHEITHOE pacIpOCTpPaHEHHE CBETA
113 Otpaxenne cBerta. Ilnockoe 3epkanmo.  3akoH
' OTPaKECHUSI CBETA
114 [Ipenomnenune cBera. 3aKOH TPEJIOMIICHHS CBETA.
' [TorHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 Jlunza. Xon jrydeit B TuH3E
116 Onrtuueckas cucrema (oToamnmapara, MUKPOCKOTIA H
11 ' TeJIECKOIIa
117 'ma3z kak onrtudeckas cucreMa. biaM30pykocTh U
' JAITbHO30PKOCTh
m Paznoxxenne 6emoro ceeta B criekTp. OnbiThl HproTOHA.
' CrnoxeHue CeKTpalbHBIX IIBETOB. Jlucnepcus cBera
[IpakTrueckue paboOTHI:
#HHPar###ccnenoBanue 3aBHCUMOCTHU yria
11.9 OTPaXKEHMsI CBETOBOTO JIy4ya OT yIJla MaJcHHUs.
HH#HPar###113yuenue XapakTepUCTUK HM300paKeHUs
IpeMETa B IJIOCKOM 3€pKaje.




#H#Par###lccnenoBanue 3aBUCHUMOCTH yria
IPEJOMIIEHUSI CBETOBOIO Jy4a OT yrja MaJeHus Ha
TPaHUIIE «BO3AYX — CTEKIION.
#i#Par##H# lonyuenne u300paXeHW C TMMOMOIIBIO
COOMPAIOIIEH JIUH3BI.
##HPar#t#Onpenencaue (HOKYCHOTO pPACCTOSIHUS U
ONTUYECKOM CUJIbI COOUPAIONIEH JTUH3BI.
HHHPar##H#OnbITEl IO pa3lIoKEHUI0 Oenoro ceera B
CHEKTP.
HAHPar#H#OnbITEl IO BOCHPUATHUIO I[BETA MPEIMETOB
pU UX HAOIOAEHNH Yepe3 IBETOBbIE (PUIIBTPHI
®dusnveckue sBJICHUS B Ipupo/e: 3atMeHust ComHIa u
11.10 JlyHbl, 1IBETa TeN, ONTUYECKUE SBJICHUS B atMocdepe
(BeT HEOa, pedpakius, pamayra, MUpax)
1111 TexHuueckue  yCTpOMCTBA: OYKH,  IIEPHUCKOII,
' dboToanmapar, ONTHYECKHE CBETOBOIBI
KBAHTOBEGIE SIBJIEHU A
191 Onbitel Pesepdopna u mmanerapHass MOJAETh aTOMa.
' Monens aroma bopa
192 Hcnyckanue W moriomieHue csera aroMoM. KBaHTHI.
' JIuneityaThie CIEKTPbI
12.3 PamnoaktuBHOCTh. Asnb(ha, O6eTa- ¥ raMMa-u3TydeHUs
124 Crpoenue atomHOro sapa. HykioHHas MoJenb
' aTOMHOTO sifipa. M3oToms!
PanuoaxtuBHbie npeBparienus. [lepron nomypacmnana
12 12.5
ATOMHBIX sI7Ep
s SAnepHbie peakiy. 3aKOHBI COXPAHEHUS 3apAI0BOTO U
' MacCOBOTO YHUCEIl
OHeprusi cBsi3u aTOMHbIX saep. CBsA3p Maccel U
12.7
SHEPTUU
198 Peakuun cuntesa u genenus snep. McrouHuku
. sHepruu CoJIHILIA U 3BE3]T
12.9 Snepnas osHepretuka. JlelictBue paaMoOaKTUBHBIX
' M3JIy4€HHUI Ha )KUBBIE OPTaHU3MBI




12.10

[IpakTuyeckue paboOTHI:

HaGuntoieHne CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB
U3ITy4CHUS.

HccnenoBanue TpekoB: U3MEPEHHE SHEPTUU YACTUILIBI
10 TOPMO3HOMY ITyTH (TI0 (hoToTpadusim).

W3mepenue pagroakTHBHOTO (oHA

12.11

®u3nyecKkue SBICHUSA B INPUPOJAC: €CTECTBEHHBIN
pPaauOaKTUBHBIN ¢oH, KOCMHYECKHUE Jy4H,
PaauOaKTUBHOE M3Iy4eHUE NPUPOIHBIX MHHEPAIOB,
JICICTBHE PATMOAKTHBHBIX H3JIy4EeHUH HA OpraHUu3M

YCI0BCKa

12.12

Texanueckue YCTpOMCTBA: CIIEKTPOCKOII,

WHJUBHIyAJIbHBINA TO3UMETp, 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/IbHOIi
NPorpaMMbl OCHOBHOI0 0011ero oopazopanusi Ha ocHoBe PI'OC

[Nonnmanme ponu GU3UKK B  HAYYHOM  KApTHHE  MUPA;
chopMUPOBAaHHOCTh 0a30BBIX TMPEJICTABICHUNA O 3aKOHOMEPHOU
CBSI3M U [T03HABAEMOCTH SBJIEHUI MPUPOJIbI, O POJIU SKCIIEPUMEHTA B
¢usuke, o cucremMooOpasyromei ponau QU3MKA B Pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHUKH U TEXHOJOruil, 00 53BOJIOLUHU
(Gu3NYEeCKUX 3HAHUN U UX POJIM B LEJIOCTHOW €CTECTBEHHOHAYYHOMU
KapTUHE MHpa, O BKIAJE POCCHUICKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO

MuUpa, pasBUTHC TCXHHUKHU U TEXHOJOTHI

3HaHUS O BUJAX MaTrepuu (BELIECTBO U IOJIE), O JIBHKEHHH Kak
croco0e CyIecTBOBaHUS MaTepuH, 00 AaTOMHO-MOJICKYJISIPHOI
TEOPUU CTPOCHMS BEIIECTBA, O (DPU3MYECKON CYIIHOCTH SIBJICHHUI
npuposbl  (MEXaHMYECKHUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U
KBAaHTOBBIX); yMEHHE pa3IuyaTh SBJICHUS IO ONHUCAHUIO HUX
XapaKTEepPHBIX CBOMCTB M HA OCHOBE ONBITOB, JEMOHCTPHUPYIOIIUX
MaHHOE (U3UYECKOE SIBICHUE; YMEHHE pPAcllO3HaBaTh IPOSIBIICHUE
U3YYEHHBIX (U3UYECKUX SIBJICHHUM B OKPYXAIOIIEM MHUPE, BBIICISA

UX CYIECTBEHHBIE CBOMCTBA (MPU3HAKU)

Bnagenue ocHoBaMM MOHSTHUMHOIO alirapara U1 CMMBOJIMYCCKOI'O
SA3bIKa (I)I/ISI/IKI/I W UCIIOJIB30BAHUC UX JJIsA PCHICHUA y‘IC6HLIX 3a4a4,
YMCHHEC XapaKTEpHU30BaATb CBOMCTBA TCII, (i)I/I3I/I‘leCKI/IC SABJICHUA H

IMPOLECChI, UCIIOJIb3YA (bYHI[aMCHTaJIBHBIe H SMITUPUYCCKHUEC 3aKOHbI

YMeHHue ONMCHIBATh HU3YUYCHHBIC CBOMCTBA TE€I H (I)I/ISI/I‘IGCKI/IG

SIBJICHHUS, UCTIOJIB3YsL (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Brnagenue ocHOBaMHM METOJOB HAy4HOIO IIO3HAHMS C Y4ETOM
coOumo/IeHHs MpaBuJl 0€301acHOTO TpyAa: HalOroAeHne GU3NIECKUX

SIBIICHUI:




YMEHHUE CaMOCTOSITETIbHO COOUPATh AKCIIEPUMEHTAIBHYIO YCTAHOBKY
U3 TaHHOTO Habopa 000PYAOBAHUS TI0 UHCTPYKIIUH, OTIHCHIBATEH XO]]
OTIBITA U 3AIHCHIBATH €0 PE3yIbTaThl, (POPMYIUPOBATH BHIBOIbI;
NPOBE/ICHUE TIPSMBIX M KOCBEHHBIX H3MEpeHHid (pu3mueckux
BEJIMYMH: YMEHUE IUIAHUPOBATH HM3MEPEHMs], CaMOCTOSITENIbHO
coOuparb HKCHEPUMEHTAJbHYI0 YCTAaHOBKY II0 HHCTPYKIHH,
BBIUUCIIATh 3HAYEHHE BEJIMYMHBI M aHAJIU3UPOBATH IOJYYEHHBIE
pe3yiabTaThl € Y4YETOM 3aJaHHOM IOTIPEIIHOCTH pe3yJlbTaTOB
U3MEPEHMUI;

IPOBEJCHUE HECJIOXKHBIX HKCIHEPUMEHTAJIbHBIX HCCIEI0BAHUI;
CaMOCTOSITENIBHO COOMpaTh AKCHEPUMEHTAIbHYIO YCTaHOBKY H
OPOBOAMTH  HUCCIEJOBAaHUE IO  MHCTPYKLUHH, MPEACTaBIATh
MOJIy4€HHBIE 3aBUCUMOCTH (PU3UYECKHUX BEIMYMH B BHJIE TaOIUI] U
rpauKoB, YYWUTHIBATh MOTPEIIHOCTH, JeNaTh BBIBOJBI IO

pe3ynbTaTaM UCClIeJOBaHUS

[lonumanue  xapakTepHBIX CBOWCTB  (U3MUYECKUX  Mojenei
(MaTepuasibHas TOUKa, a0OCOJIIOTHO TBEPIOE TEIO, MOJIEITH CTPOCHUS
ra3oB, >KMJIKOCTeH M TBEPABIX TeJ, IUIAaHETapHas MOJelb aTroMma,
HYKJIOHHAsi MOJIeNIb aTOMHOTO $ipa) U YMEHHUE MPUMEHATh UX JUIS

00BSICHEHUS (PU3UIECKUX MTPOIIECCOB

VYMmeHne oOBICHITE (bI/ISI/I‘IeCKI/Ie IIpoUcCChl U CBOIMCTBaA TCJI, B TOM
YHUCII€ MU B KOHTCKCTC CI/ITyaHI/Iﬁ IMPAKTUKO-OPUECHTUPOBAHHOI'O
XapakTepa, B HaCTHOCTH, BBIABJIATH IPUYUMHHO-CICACTBCHHBIC CBs3U
H CTPOHUTH 00BsACHEHHE C OHOpOﬁ Ha H3YYCHHEIC CBOMCTBaA
(1)I/ISI/ILICCKI/IX HBHCHHﬁ, (1)I/I3I/ILICCKI/IC 3aKOHBI, 3aKOHOMEPHOCTH H

MOJIEIIA

YmMmenue pemiate pacuérHbie 3amauu (Ha 6aze 2 — 3 ypaBHEHHI),
UCIIONIB3YSl 3aKOHBI U (OPMYINBI, CBS3bIBAIOIINE (PUIUUECKHE
BEJIMYMHBI, B YaCTHOCTH, 3alKCHIBATh KpaTKOE YCIOBUE 3a/ayH,
BBISIBIISITH HEJIOCTAIOIIME JaHHBIE, BBIOUPATh 3aKOHBI U (OPMYIIHI,
HEoOX0oUMBIe 7S €€ PelIeHUs, UCIIOBF30BaTh CIIPABOYHBIE JAHHEIE,
MPOBOJIUTh PAcyY€Thl U OLICHUBATh PEATUCTUYHOCTH MOJY4YEHHOTO
3HaueHUs PU3NUECKON BEIMYMHBI; YMEHHE ONIPEACTATh Pa3MEPHOCTh

(I)I/I3I/I‘-IGCKOI71 BCJIIMYHHEI, HOHy‘ICHHOﬁ IIpU pCUICHUU 3a1avuUn




YMeHHE XapakTepu3OBaTb IPUHLHUIBI JEHCTBUS TEXHUYECKUX
YCTPOHCTB, B TOM YHCIIE OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTMYECKUX ITPOLIECCOB 10 UX ONKUCAHUIO, UCIIOJIb3Ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SIBICHUA W HEOOXOAWMBbIE (U3NIECKHE

3aKOHOMEPHOCTH

10

YMeHHe WCMoJb30BaTh 3HAHUA O (U3MUECKUX SIBIICHUSX B
NOBCEIHEBHOM JKM3HM Juid oOecriedeHus O€30MaCHOCTH IpHU
oOpamieHnr ¢ OBITOBBIMH ~ NPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHS 3JI0POBbsI M COONIOACHHS HOPM
9KOJIOTMYECKOT0 TIOBEJIEHUS B OKpYKalollel cpefe; MOHUMaHue
HEOOXOAUMOCTH MPUMEHEHUS TOCTIKCHUN (PU3UKH M TEXHOJIOTHI

AJIg palquOHAJIBHOTO IMTPUPOJ0IIOJIE30BaHUS

11

OneIT TMOWCKa, TPeoOpa3oBaHUs W TPEACTaBICHUs WHGOPMAITI
(GU3UYECKOTO COAEpKaHUS C HMCIOJIb30BaHWEM HWH(OOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHUE OIIEHUBATh JI0CTOBEPHOCTH
MOJydeHHON WH(POPMAIIMK HAa OCHOBE WMEIOIIMXCA 3HAHUU |
JOTIOJIHATEIbHBIX ~ MCTOYHHUKOB; YMEHHE HCIOJb30BATH  IPU
BBINIOJTHEHUH Y4€OHBIX 3aJaHUM HAay4YHO-TIOMYJISPHYIO JIUTEPATYPY
buznyecKoro coaep KaHusl, ClIpaBOYHbIE MaTEpUaibl, PECYPChl CETH
WutepHer; BnaneHue 0a30BBIMM HaBbIKaMU IpeoOpazoBaHUs
uH(bOpMAallMM U3 OJHOW 3HAKOBOM CHUCTEMBI B JPYI'YIO; YMEHHE
co3ZaBaThb COOCTBEHHbIE NMUCHbMEHHBbIE M YCTHBIE COOOIICHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIBKHMX HCTOYHHUKOB




IHEPEYEHD 2JIEMEHTOB COJAEPKAHUSA, TIPOBEPAEMBIX HA OI'D ITO

OU3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe JBWKeHue. MarepuanpHas Touka. Cucrema orcuéra.
' OTHOCHUTENBHOCTD ABHXKEHUS
PaBHOMepHOE U HEpaBHOMepHOE JiBKeHHE. Cpeansist ckopocTb. Dopmyrna Jist
1.2 BBIYUCIICHUS CPEIHEH cKopocTu: V = S/t
PaBHOMepHOE NpsIMOJIMHENHOE IBUYKEHUE. 3aBUCUMOCTh KOOPJIMHATHI Teja OT
BPEMEHH B CIIydae PaBHOMEPHOTO MPSIMOJIMHENHOTO JIBUKECHMUS:
13 xX(#)=x,+vt
I'padbuku 3aBUCMMOCTH OT BpEMEHHU Uil TMPOEKIHMH CKOPOCTH, MPOEKLIUU
MepeMENIEHUs, IyTH, KOOPAWHATHI IIPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBYKCHUU
3aBUCHMOCTb KOODAMHATHI Tejla OT BPEMEHHU B CIIydae PaBHOYCKOPEHHOIO
MPSIMOJIMHENHOTO IBUKCHUS:
2
Sl =v, #f+a,* ;
2
@opmynsl 11 OPOEKUUU IEPEMELICHMs], IPOEKUNUN CKOPOCTH U MPOECKLUUU
YCKOPEHUS IIPU PaBHOYCKOPEHHOM NPSMOJIMHEHHOM JIBUKCHHM:
2
1.4 5.(H) =0y, -t+a, %
U.\'U) =Up, +d, -1,
a, (1) =canst,
szz - le: =2a,s,
I'paduky 3aBUCUMOCTH OT BpEMEHH JUIsl MPOEKLUUHU YCKOPEHUs, MPOEKLUU
CKOPOCTH, IPOCKIUHU IIEPEMEILIECHUs, KOOPAUHATBl IIPU PaBHOYCKOPEHHOM
IPSIMOJIMHETHOM JIBUKEHUU
CBob6oanoe nanenue. GopMysibl, ONMKMCHIBAIOIINE CBOOOIHOE MaJIeHUE Teja Mo
1.5 BEPTUKAIM (JBIKEHHE Teja BHMU3 MM BBEPX OTHOCHUTENIBHO IOBEPXHOCTHU
3emin). ['paduku 3aBUCUMOCTH OT BpPEMEHM JUISI HPOEKIUH YCKOPEHHUS,




MIpOCKOHUU CKOPOCTU W KOOPAWHATHI IIpPHU CBO6OI[HOM nmaacHuM TCi1a II0

BEPTUKAIIH

CKOpOoCTh paBHOMEpPHOTO JIBHKEHHMS Tejla IO OKpyxkHocTu. Hampasiienue
CKOpOCTH.

@opmyiia 11 BBIYUCIEHUS CKOPOCTH YEPE3 PaJUyC OKPYKHOCTH U MEPHO]

oOpareHus:
2mR
L=
T

LlenTpocTpemMuTenbHoe yckopeHue. HampamieHne HEHTPOCTPEMHUTEIHLHOTO

yckopenusi. @Dopmyna Juisl BBIYACICHUS! YCKOPEHHUS :

1.6
2
a. = [
R
®dopmyra, CBSI3BIBAIOIIAS TIEPUO] M YaCTOTY OOpaIeHHUS:
v = L
T
Macca. ITnotHOCTB BemecTBa. @opmyiia 15l BBIYUCICHHS TIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzndeckas BenuuuHa. ClI0KeHue Chil
1.9 SIBnenune nunepuuu. [lepBrrit 3akon HproToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaB/IeHHOCTh BEKTOpPA YCKOPEHHUs TeJla M BEKTOPa CUJIbI, IEUCTBYIOIIEH
Ha TeJo
Bzaumopericteue Ten. Tpernit 3akoH HeroToHa:
1.11 F. P _‘Fl—>2
112 Tpenue nmokos ¥ TpeHue ckoJibkeHus. Dopmyna Jyuisi BBIYUCICHUS MOIYJIS CUIIbI

TPCHUS CKOJIbXKCHUS:




Hedopmanust tena. Yupyrue u Heynpyrue aegopmanuu. 3aKOH YIPYyrou
nedpopmaruu (3akoH ['yka):

113 F=k-Al
BCGMI/IpHOC TATOTEHUE. 3aKOH BCCMUPHOT'O TATOTCHUA:
F-G. y -in:
R
Cuna TspKecTd. Y CKOpeHue CBOOOTHOTO TaICHMUS.
1.14 dbopMyna IS BBIYUCJIICHUA CUJIIbI TAXECTU BOJIN3H ITOBEPXHOCTHU Semym: F =
mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckass CKOpOCTb.
HeBecomocTts u neperpy3ku
Nmnynsc Tena — BekTopHas puznyecKkasi BeJIHMUrHa.
1.15 p=mi
Nmnynec cuctemsl Ten. U3Menenue umnysbsca. MMmynbe cumbl
3aKOH COXpaHEHUs UMITYJIbCA JUIsl 3aMKHYTOU CUCTEMBI TEN:
1.16 D=1, +in, U, =const
PeakTuBHOE NBMXKEHUE
Mexannyeckas pabora. @opmyia Jij1sl BBIYUCICHUS paOOThI CUIIBL:
A=Fsoos0
Mexanuyeckasi MOLIHOCTb:
1.17
n=24
I
Kunernueckas u noreHumanbHas sHeprua. Gopmysa assi BEIYUCIECHUS
118 KUHETUYECKON PHEPTUU:




Teopema 0 kuHeTHUECKOU d3HEprun. PopmyIna JUis BBIYMCICHUS
IIOTEHLMAJIbHOU SHEPIUM TeEJIA, IIOJHIATOIO

HaJ 3eMuIéii:

E,= mgh

Mexanundeckast SHEPTHUsL:

E=E;+E ?
1.19 o
3aK0oH COXpaHEeHHs MexaHu4deckoil snepruu. Gopmyna as 3akoHa
COXpaHEHHUs MEXaHWYECKON YHEPTUU B OTCYTCTBHE CHJI TpeHus: E = const.
[IpeBpamenne MeXaHUIECKOW YHEPTHH MTPH HAJTUYNN CUITBI TPEHUSI.
[IpocTeie MeXaHU3MBIL. «30J0TOE TIPABUIIOY» MEXAHHKH.
Peruar. Moment cwier: M - Fl.
VYcnoBue paBHOBECHUS phlyara:
M +M, +..=0
1.20
[ToasmwxHbIN 1 HenoABWKHBIN O051oku. KITJ[ mpocThix MexaHU3MOB,
n= Anonesaas
A‘S&TIHHH
JlaBnenue TBEPOTO TEA.
®dopmyra I BBIYUCICHHS JTaBJICHHS TBEPIOTO Tea:
p= F
5
191 JlaBnenue raza. AtMocdepHoe JaBiacHuUE.
l'unpocraTtuyeckoe AaBiieHUE BHYTPH >KUIKOCTH.
dopmyna JUisl BBIYUCICHUS JaBICHUS BHYTPH KHIKOCTH:
D=pgh+p,
1.22 3akoH [lackans. ['mppaBnuyeckuii npecc
3akon Apxumena. dopmymna s OmNpeNeNeHUs BBHITAIKUBAIONIEH CHIIBI,
123 JNEHCTBYIOLIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:

Fam =PEV




Ycnopue nmiaBanus Tena. [1naBanue CyAOB U BO3QYyXOIlJIAaBAHUC

1.24

MexaHndyeckue KoyieOaHWs. AMIUIMTY[a, TEPUOJ W YacTOTa KOJIeOaHUHU.

®opmyra, CBSA3BIBAIOIIAS YACTOTY M NIEPUO]] KOJIeOaHU:

1.25

Marematnueckuii M INPYKHHHBIA MasTHUKH. [IpeBpamieHue sHepruum mnpu

KOJIE0ATEIIFHOM JIBIKCHAN

1.26

3aryxaroiue kojebanusi. BernykaeHubie konebanus. Pezonanc

1.27

MexaHU4YeCKHe BOJIHEI. HpO}lOJ'II)HI)IC M IOIICPCYHBLIC BOJIHBI. HHI/IHa BOJIHBI U

CKOPOCTh PaCHpPOCTPAHCHHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha T'PAaHHUIIE

IByX cpell. IHppa3Byk U ynbTpa3ByK

1.29

Ipakxmuueckue pabomoi

N3mepenne cpeaHel IUIOTHOCTH BEIIECTBA; apXMMEIOBOM CHUIIBI; KECTKOCTH
MPYXUHBL; KO3 ULIUEHTa TPEHUSI CKOJIBKEHUS; paObOThl CUJIbI TPEHUS, CHJIIBI
YIPYTrOCTH; CPEAHENH CKOPOCTU IBUKEHMsI OpyCKa M0 HAKJIOHHOW IMJIOCKOCTH;
ycKOpeHusi Opycka HpH JABM)KEHUU MO HAKIOHHOM IJIOCKOCTH; YacTOThl U
nepuoja KojiebaHWi MaTeMaTHYeCKOro MAasTHHKA; YacTOThl M IepHoja
KoJIe0aHUM MPYKUHHOTO MAasTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO Ha pblyar;
paboThl CHIJIBI YIPYTOCTH MPH MOABEME I'py3a C MOMOLIbIO HEMOIABHXHOTO
6510Ka; paboTHI CHIIBI YIIPYTOCTH MPHU NOIBEME IPpy3a C IOMOIIIBIO OABHKHOTO
0JI0Ka.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOW CHIIBI OT 00bEMa MOrPY:KEHHOMN
YacTH Tella U OT TUIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHIIBI
OT MAacChl TeNa; CUIIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAIbHOTO JIaBJICHUS U
OT poJia MOBEPXHOCTH;, CUJIbI YIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTEIICHU
nedopManuu MpyKUHbBI; YCKOpEHUs: OpycKa OT yrijia HaKJIOHA HAIpPaBIISIONIEH;
nepuoja (4acToThl) KoJeOaHW HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; IEPHOJa
KoJIe0aHUl MPYKMHHOTO MAasTHHUKA OT MAaccChl Ipy3a U >KECTKOCTH MPYKUHBI,
UCCIIEJIOBaHNE HE3aBUCHUMOCTU TMEpHOoJa KOJIEOaHH HUTSHOTO MasTHHUKA OT

MacCCEhHI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pbIUara

1.30

Duszuyeckue s6J1EHUA 8 npupode: MNpUMEPLL JBUKCHUA C Pa3JIMYHBIMU

CKOPOCTSAMH B ’KMBOI1 1 HEXXUBOH npupone, JIENCTBUE CHIIBI TPEHUA B IPUPOAC




U TEXHUKE, NMPWIMBBI U OTJIMBBI, ABWKEHUE IUlaHeT COJHEYHOW CHUCTEMBI,
PEaKTUBHOE IBUKEHHE KUBBIX OPTaHU3MOB, PbIUaru B TEJIE YEJI0BEKA, BIUSHUE
aTMOC(EpHOTO JAaBJICHUS Ha JKUBOW OPraHM3M, IUIaBaHUE PBIO, BOCHPHUSATHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, CceliCMHUYECKIe BOJIHBI, HYHAMHU, 3XO

Texnuueckue ycmpoftcmea: CIIMAOMCTP, JATYMUKH ITIOJIOKCHHA, PACCTOAHUA U
YCKOPCHUA, IAWMHAMOMCTpP, IMMOAIIHMIIHUKH, PaKCThbl, pbIyar, HOI[BI/DKHBIﬁ u

HGHOI[BI/DKHBIﬁ 6J'IOKI/I, HAaKJIOHHasA IJIOCKOCTb, IPOCTHIC MEXAaHU3MbI B 6I>1Ty,

L3l COOOIIAOIINECs] COCYBI, YCTPOMCTBO BOJONPOBOAA, THAPABIUICCKHNA TIPecc,
MaHOMETp, OapoMeTp, BBHICOTOMEp, TOPIIHEBOW HACOC, apeoOMETp, IXOJIOT,
WCII0JIb30BaHUE YIbTPa3ByKa B OBITY M TEXHHUKE

2 TEITJIOBBIE SABJIEHU A
OCHOBHBIC TIOJIOKECHHSI MOJICKYJISIPHO-KUHETHUECKON TEOPUU  CTPOCHUS

2.1 BemecTBa. Moienu TBEP0TO, )KUIAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTRA.
Kpucrammmaeckue n amopdHbIe Tena

”5 JBumkenne dactur] BemiecTBa. CBsS3b CKOPOCTH JBW)KCHHS YaCTHI[ C

' Temneparypoil. bpoynoBckoe aBmxenue, 1upPyzust

2.3 CMmaunBaHUe U KalMWUISIPHBIC SBJIICHUS

2.4 TennoBoe pacIMpeHne U CKATHE

2.5 TennoBoe paBHOBecHE

26 Buytpennss sHeprus. PaGoTa u Temonepenaya Kak CHOCOObI W3MEHEHHUS

' BHYTpPEHHEH 3Hepruu

2.7 Bune! Temonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUYECHUE
Harpesanue wu oxmaxzaenue Ten. KoauuecTBo TeIUOTHL. Y enbHas
TETIOEMKOCTB:

2.8

O=an(t,—1)
3aKOH COXPaHEHHUs PHEPrHH B TEIUIOBBIX IMpolleccax. YpPaBHEHHE TEIIOBOTO
OayaHca:
2.9
O +0, +..=0
Ucnapenne u xonpeHcamnus. M3MeHeHHe BHYTpPEHHEW SHEPruU B Ipoliecce
210 WCTapeHus ¢ KoHAeHcanuu. KumeHue >KuUAKOCTH. YJenpHas TeroTa

napoo6pazoBanus: L = Q/m




211

BiraxxHOCTB BO311yXa

2.12

[InaBnenne u kpucraumsauus. l3MeHeHHE BHYTPEHHEW OJHEPruUM IIpU

IUIaBJICHUHW U KPpUCTAJUIU3AallH. yI[eJIBHaS'I TCIJI0TA IIJIaBJICHUA

2.13

BHyTpeHHsi1 SHeprus cropaHus TOIUIMBA. YJAENbHAs TEIUIOTa CrOPAHMS

tormsa: 0 = Q/m

2.14

[punnuns! padots! Termnosbix aurateneil. KI1/1 rermoBoro apurarens

2.15

Ipakxmuueckue pabomoi

N3Mepenne yienbHON TEII0EMKOCTA METAJUIMYECKOTO [IMIMHAPA; KOJTUYECTBA
TEIJIOTHI, TMOJYYEHHOTO BOJOW KOMHATHOM TeMreparypbl (DUKCHpPOBAHHOM
MAacchl, B KOTOPYIO ONYIIEH HAarpeThlid MUIWHAP; KOJWYECTBA TEIUIOTHI,
OTJAHHOTO HAarpeThiM LUJIUHIPOM, MOCIE OMYCKAHUSA €ro B BOJY KOMHATHOMU
TeMIEpaTypbl; OTHOCHUTEIIBHOW BJIQKHOCTH BO3AYyXa; YACIbHOW TEIUIOTHI
maaBieHus Jipaa. MceciaenoBaHwe UW3MEHEHHMS TEMIIEpaTypbl BOJABI  MPU
Pa3IUYHBIX YCIOBUSX; SIBJICHUS TEMJI000MEHA NMPH CMEIINBAHUU XOJOTHOW U

ropsiueii BOJIbI; IpoIiecca HCIapeHust

2.16

Qu3suueckue A61eHUs 8 npupoode: TIOBEPXHOCTHOE HATSHKEHHE U KalMLIIPHbIE
SIBJICHUS B MIPUPOJIE, KPUCTAJUIBI B pupoje, nznydenue ColHia, 3aMep3aHue

BOJ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHuE POCHl, TyMaHa, UHEes, CHera

2.17

Texnuueckue ycmpoﬁcmea: KallWJJISAPBI, IIPUMEPHBI HCIIOJIb30BaHUA
KpUCTaJlJIOB, )I(H,HKOCTHBIﬁ TEPMOMETP, JATUHUK TEMIICPATYPEI, TCPMOC, CUCTEMA
OTOINICHUA OAOMOB, THT'POMCTPLI, IICUXPOMCETP, IIapOoBasd Typ6I/IHa, ABUTIAaTCJIIb

BHYTPCHHETO CroOpaHust

OJIEKTPOMAI'HUTHBIE SBJIEHUA

3.1

9J'IeKTpI/ISaI_II/I$I TCII. I[Ba BHAA SJICKTPHUYCCKHUX 3apsAa0B

3.2

BsaumopnelictBue 3apskeHHBIX Tedl. 3akoH Kynona

3.3

3aKkoH COXpaHCHUS DJICKTPUYCCKOTO 3apsaa

3.4

3J'IeKTpI/I‘IeCKOe TI0JIC. HaprI)KéHHOCTB QJICKTPUYICCKOTO IIOJIA. HpI/IHI_II/IH

CYICPIIO3UIUH DJICKTPUICCKUX moJjien (Ha Ka4yCCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsA10B. I[CI\/'ICTBI/IC QJICKTPUYICCKOTO TIOJId Ha

QJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUDJICKTPUKU




[TocrosiHHBIM nekTprUecKuil TOK. JlelcTBus nekTpuueckoro Toka. Cuia Toka.

Hanpsixenue.
3.6 l=qg/t,U=A/
DNEKTPUUECKOE COIIPOTUBIIEHHUE. Y AETBHOE 3IEKTPUUECKOE COIIPOTUBIICHUE:
3.7 R =pl/S
3akon Oma s yuactka snekrpuyeckoit nenu: | = U/R
3.8
[locnenoBarenbHOE COEIMHEHNE TPOBOIHUKOB:
I,=1,; U=U,+U,; R=R +R,
3.9 [TapannensHoe coeMHEHNE TPOBOAHUKOB PABHOTO COMPOTHBIICHHUSA:
U=U:1=1+1,; Rzi.
2 2 P
CMer1aHHbIe COEMHEHUS IPOBOIHUKOB
PaboTa u momHOCTS 2nekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenua:
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHuTHOe Moje OpsIMOrO IPOBOJHUKA C TOKOM. JIMHMM
MarHUTHON MHIYKLIUU
31 MarnuTHoe 10Jie IOCTOSIHHOTO MarHuTa. B3aumopaelcTBHE NOCTOSHHBIX
MarHuToB
3.14 JleficTBMEe MarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM
3.15 Oneiter @apanes. fIBieHue snekrpoMarHuTHON MHAYKIUH. [Tpasuiio Jlenna
Ipakmuyeckue pabomul
W3mepeHue  2NEKTPUYECKOTO  CONPOTHUBIIEHUS  PE3UCTOPA;  MOIIHOCTU
3.16 JIEKTPUUYECKOTO TOKA; pabOThI 3JEKTPUUECKOTO TOKA.

HccnegoBanne 3aBUCUMOCTH  CHIIBI TOK4, BO3HUKAIOLICTO B IMPOBOIHUKE

(pespropLI, J'IaMl'IOLIKa), OT HAIIPSPKCHUS Ha KOHIAX IMPOBOJAHNKA; 3aBUCUMOCTHU




CONPOTUBIIEHUS OT JAJIMHBI IPOBOJIHUKA, IUIOIIAIU €T0 OIIEPEYHOI0 CEYEHUS U
YIEJIBHOTO COIPOTUBJICHUS.

[IpoBepka npaBuia JUist 3JAEKTPUUECKOT0 HANPSYKEHUS IIPU MOCIIE0BATEILHOM
COEIMHEHUHU MPOBOJHUKOB; IpaBWia JUIsl CHJIbl 3JIEKTPUYECKOTO TOKA IPHU

napayuleJIbHOM COEMHEHUHU IIPOBOIHUKOB (PE3UCTOPHI U JJAMIIOUKA)

Qusuueckue A6leHUs 8 npupode: SIEKTPUUYECKHE SBIEHHUS B armocdepe,

3.17 ANIEKTPUIECTBO KUBBIX OPTAaHU3MOB, MATHUTHOE TI0JIe 3€MIIH, Ipeiid MOJIFOCOB,
POJIb MATHUTHOTO TIOJIS JIJIS )KU3HH Ha 3eMJle, MOJIIPHOS CHUSHUC
Texnuueckue ycmpouicmea: dSICKTPOCKON, aMIIEPMETP, BOJIBTMETP, PEOCTaT,
CUCTYMK  DJICKTPUUECKOW OSHEPruu, DJICKTPOOCBETHTEIBHBIC IMPUOOPHI,

3.18 HarpeBaTebHbIE ANEKTPOTPUOOPHI (mpumepsr), ANEKTPUYECKUE
MPEIOXPAHUTENN, DJICKTPOMArHUT, JJICKTPOJBHUraTe]lb TOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKA

3.19 DneKTpoMarHuTHBIE BOJHBL [1Ikana 3JeKTpOMarHUTHBIX BOJTH

3.20 JlygeBast moJsienb cBeta. [IpsiMONMHEIHOE pacipoCTpaHEeHUE CBETa

3.21 3akoH oTpaxkeHus cera. [1nockoe 3epkaino

3.22 [Ipenomiienne cBeTa. 3aKOH MPEIOMJICHUS CBETA

3.23 JHucnepcus cBera

3.2 JIunza. Xox nyyeit B nuH3ze. DOKYCHOE pacCcTOAHHE JIUH3bI. ONTHYECKas CHIIa

' mun3el: D = 1/F

3.25 I'ma3 xak ontuueckas cucrema. ONTHYECKUE TPUOOPHI
Ipakxmuueckue pabomoi
#i##Par#Ht#lI3mMepenrne ONTUYECKONW CHUIIBI coOuparoniel JMH3bI, (POKYCHOTO
paccTosHus coOuparoleil TUH3bI (110 CBOMCTBY paBEHCTBA pa3MepPOB MpeAMETa
U N300pakeHUsI, KOT1a MPEIMET PACIOJIOKEH B ABOMHOM (OKYyCe), MOKa3aTems

3.26 MPEIIOMJICHUS CTEKIIA.
###Par###ccnenoBanre cBoCTBa N300pakeHUs, MOJYYEHHOTO C IMOMOIIBIO
coOuparomei TUH3bI; U3MEHEHUsI (DOKYCHOTO pPacCTOSIHUSA JIBYX CIOYKEHHBIX
JIMH3; 3aBUCUMOCTH yTJia MPEJIOMIICHHsI CBETOBOTO JIyda OT yIjia MaJieHusl Ha
TPaHULIE «BO3JIYX — CTEKIIO»

3.7 Qusuueckue senenus 6 npupooe: 3atmeHus ConHua u JlyHsl, 1Beta Tedn,

. ONTHYECKHUE SIBIEHUs B atMocepe (1BeT Heba, pedpakius, paayra, MUPax)
398 Texunuueckue ycmpouicmea: OYKHW, TEpUCKOM, ¢GoToanmapar, ONTHYECKHE

CBE€TOBOIbI




KBAHTOBLGIE SABJIEHUA

PamnoakTuBHOCTE. AJba-, OeTa-, ramMmma-u3inydeHus. Peaknuu anbda-u Oeta-

4.1
pacnazga

42 Omnwitel Pesepdopaa mo paccesauro anbda-gactum. [lmamerapHas Mozens

' aToma

4.3 CocraB atomHOrO sigpa. M30Toms!

4.4 [Iepnon nomypacnaza aTOMHBIX SAEp

4.5 SnepHble peakiyy. 3aKOHbI COXpPaHEHUS 3apsAA0BOI0 U MacCOBOTO YHCEN
Qusuueckue s6leHUs 8 Npupoode: ECTECTBEHHBIM paJNOAKTUBHBIA (oH,

4.6 KOCMHYECKHE JIy4H, PaJMOAKTHBHOE W3Iy4eHHWE MPHUPOJHBIX MHHEPAIIOB,
JIeWiCTBUE PaJIMOAKTHBHBIX U3TyUYE€HHI Ha OPTaHU3M YeIoBeKa

47 Texnuueckue ycmpoticmea: CIeKTPOCKOI, UHAWBUAYAITBHBIN JO3UMETp, KaMmepa

BunbcoHa, anepHasi 3HEpreTuKa




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1S1 YYEHUKA
» ®usuka, 7 xnacc/ Ieppimkua A.B., O01ecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO
«APOD A»; AkumonepHoe obmiectBo «M3garenscTBo «IIpocBemienne»

» ®usuka, 8 xinacc/ [leppimkua A.B., O0mecTBo ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAy; AkmonepHoe o6mectBo «M3narensctBo «lIpocBemenuer»

» ®usuka, 9 xkmace/ [epoimkun A.B., I'ytauk E.M., O01ecTBo ¢ orpaHiYeHHOM
O0TBETCTBEHHOCTHIO «[IPODA»; Akuronepnoe obmiectBo «M3aarensctBo «IIpocBemnienue»
METOAUYECKHUE MATEPHUAJIBI UISA YYUTEJIA
1. 3akona P® «O6 O6pazoBanum» Ot 29.12.2012 Ne273-D3
2. ®enepanbHblil TOCYAapCTBEHHBIN 00pa3oBaTeIbHbIN CTAHIAPT OCHOBHOTO OOIIEro
00pasoBaHus,yTBepKACHHBIN nmpukazoM MO u Hayku Poccuiickoii @enepannu ot 17 nexadps
2010 rozma Ne 1897
3. ABTOpCKas yueOHas mporpamMma 1o (pu3uke 1151 OCHOBHOM IIKOJIBI, 7-9 Kitacchl ABTOPHIL: A.
B. [lepsimikun, H. B. ®unonosuy, E. M. I'yrauk., poda, 2012.
4.Pa3HOYpOBHEBbIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE paboThl. Pu3nka-7. Kupuk JL.A. -5-¢
u3 ., nepepad.- M.: UJIEKCA, 2009
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HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. Komnexmmst LTOP http://school-collection.edu.ru

2.Komnnekius «EcrecTBeHHOHAyYHBIE SKCIIEPUMEHTBI»: (pu3uka http://experiment.edu.ru —
3.Mup ¢uszuku: ¢pusndeckuii sxcrepument http://demo.home.nov.ru

4.Cepaep xadenpsr o6mieit puszuku puzdaka MI'Y: duzndeckuii IpakTUKYM U JEMOHCTPAIUH
http://genphys.phys.msu.ru

5.Ypoku mo mosekyasipaoit pusuke http://marklv.narod.ru/mkt

6.0usuka B anumanusx. http://physics.nad.ru

7.Uutepuer ypoku. http://www.interneturok.ru/distancionno

8.du3mKa B OTKphITOM Kojutemke http://www.physics.ru

9.I'azera «®usuka» M3narensckoro goma «IlepBoe centsops» http://fiz.1september.ru

10. Kosutekiust «EcTecTBeHHO-HaydHbBIC SKCIIEPUMEHTBI»: Gu3uka http://experiment.edu.ru
11. BupTyaibHblii METOMYECKUN KaOMHET yuuTe st QU3NKU M ACTPOHOMHH
http://www.gomulina.orc.ru

12. 3agaun no pusuke ¢ pemenusmu http://fizzzika.narod.ru

13. 3anumartenbHas (U3MKa B BOIIPOCAX U OTBETAX: CANUT 3acmykeHHOro yuutens PO B.
Ennkuna

http://elkin52.narod.ru

14. Knaccuas ¢usuka: cait yunrtens ¢pusuku E. A. Banmunoii http://class-fizika.narod.ru
15. Kparkwuii cnipaBounuk 1o ¢usuke http://www. physics.vir.ru

16. Mup ¢usuku: pusudeckuii sxkcnepumMent http://demo.home.nov.ru






