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HOsACHUTEJIBHAS 3AIIMCKA

[Tporpamma 1o ¢u3nMKe Ha YpOBHE OCHOBHOTO OOIIEr0 OOpa30BaHMS COCTaBJICHA HAa OCHOBE
MOJIOKEHUH U TpeOOBaHWI K pe3ylibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOH 0Opa3oBaTelbHOM
nporpammel, npeactaBieHHbx B @I'OC 00O, a taxke ¢ yu€rom QenepanbHoi paboueil mporpammbl
Bocrtanust 1 KoHnenmu npenogaBanus yaeOHoro npeamera « Prusznkay.

Copepkanre TporpamMmbl 10 (GHU3MKE HampaBlieHO Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOH
rPaMOTHOCTH OOyYaroIIMXCsS M OpPraHu3alfi0 W3ydeHWs (PU3MKW Ha JesTeNbHOCTHONM oOcHoBe. B
nporpaMMe Mo (HU3WKE YUYHUTBHIBAIOTCS BO3MOXKHOCTH y4eOHOTO MpeaMeTa B pealu3aluy TpeOOoBaHHM
OI'OC OOO K nnaHupyeMbIM JHYHOCTHBIM M METaNpPEAMETHBIM pe3ysibTaTaM OOYy4eHHs, a TaKKe
MEXKIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUHBIX Y4YeOHBIX MPEJMETOB Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHMsI.

[IporpaMma o ¢Gu3MKe yCTaHABIMBAET paclpesesieHue yu1eOHOro MaTepraia 1mo roiaM oOyueHus
(mo kjaccam), mpeajiaraer NPUMEPHYIO I1OCJIEN0BATEIbHOCTh U3YyUEHHsI TEM, OCHOBAHHYIO Ha JIOTMKE
pa3BUTHS IPEAMETHOTO CONIEPKAHUA U yUETe BO3PACTHBIX OCOOCHHOCTEH 00yJarouXCsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa C IEIbI0 OKa3aHWS METOAWYECKOH MOMOINM YYUTETI0 B
CO3JIaHUK paboyvell MPOrpaMMBbl 110 yHeOHOMY ITPEIMETY.

@dusnka SBISETCS CHCTEMOOOPA3yIOUIMM JJIsI €CTECTBEHHO-HAy4YHBIX Y4eOHBIX IpPEIMETOB,
MTOCKOJIBbKY (PM3MYECKHE 3aKOHBI JIEKaT B OCHOBE IIPOLIECCOB U SIBICHHI, N3y4aeMbIX XUMHUEH, ONONIOTHEH,
acTpoHOMHEH W (Qu3MYecKoi reorpadueil, BHOCUT BKJaJl B €CTECTBEHHO-HAY4YHYIO KapTHHY MHpa,
IpeaocTaBIsieT Hanboee sicHble 00pa3ibl MPUMEHEHHsI HAyYHOTO METO/a MO3HAHUS, TO €CTh Ccrocoda
MOJTyYeHHUS IOCTOBEPHBIX 3HAHUH O MHpeE.

OnHa 13 MIABHBIX 33124 (H3UYECKOro 00pa3oBaHus B CTPYKType 00IIero o0pa3oBaHus COCTOUT B
(hopMHUPOBAaHNH €CTECTBEHHO-HAYYHOW IPaMOTHOCTH M MHTEPECa K HayKe y 00yUJaromuXcs.

N3ydyenne ¢u3ukn Ha  0a30BOM  YpOBHE IpEANONAraeT  OBJAACHHE  CIEAYIOIMMHU
KOMIETEHTHOCTSMH, XapaKTePH3yIOMINMHI €CTECTBEHHO-HAYYHYIO TPaMOTHOCTb:

® HAY4YHO OOBSICHATH SBJICHHUS;

®  OLCHMBATh U IOHUMAaTh OCOOEHHOCTH HAyYHOT'O UCCIICIOBaHUS;

®  HWHTEPIPETHUPOBATH AAHHBIE M UCIIOJH30BaTh HAYUHBIE I0OKA3aTeIbCTBA JJIS TTOTyYCHHUST
BBIBOJIOB.

Henn n3ydyenns (u3uKu Ha ypOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs ompeserneHsl B Konmenmmm
npenofaBaHus yuebHoro mpenmera «@usnkay B 00pa3oBaTelIbHBIX OpraHW3alusx Poccuiickoi
denepanuy, pealu3yrOUIMX OCHOBHBIE 00LIe00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEP)KIEHHOW peLIeHUEM
Komernn MunucrepctBa npocpeiienus Poccuiickort ®enepanuu (mpotokon ot 3 aekadps 2019 r. Ne
[1IK-4BH).

Heau n3yyenusi GusuKu:

e npuoOpeTeHHe HMHTEepeca M CTPEMJICHUS O0YYaloIMXCsl K HAYYHOMY H3YYEHHIO NPHPOJIDI,

pa3BUTHE UX UHTEIUICKTYAJIbHBIX U TBOPUECKHX CIIOCOOHOCTEH;
® Dpa3BUTHE TPEACTaBICHMH O  HAy4YHOM  MeTone TMO3HaHus U (opmHupoBaHUE
MCCIIEA0BATEIBCKOr0 OTHOIICHHUS K OKPY>KAIOLINM SIBJICHHSIM;

e (hopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yabTaTa U3ydeHHsI OCHOB CTPOSHHS MaTepHU
1 (QyHIaMEHTabHBIX 3aKOHOB (DU3HKH;

e (QopMupoBaHHE MPEACTABICHUN O Ponu (U3NKHK Ui Pa3BUTHs APYTHX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHH;

e pa3BUTHE MPEJICTABICHUI O BOZMOXKHBIX cepax Oynymiei npodheccnoHaANbHON NesITeNbHOCTH,
CBSI3aHHOM ¢ (PU3MKOM, TOATOTOBKA K JajibHEHIeMy 00y4YEeHHIO B STOM HaIlPaBJICHHH.

JlocTmkeHne 3THX Leled mporpaMMbl o (H3WKE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
o0ecreurBaeTcsl pelieHueM CIIEeAYIONNX 3a1ay:

e mpuoOpeTeHrne 3HAaHWH O MCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHWYECKHX, TEIUIOBBIX,

ANIEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;
® MpPHOOpPETeHUE YMEHHH OIUCHIBATH U OOBSICHATH (PU3NUYECKUE SIBICHHUS C HCIOIb30BAHUEM
MTOJTy4YEHHBIX 3HaHWH;



® OCBOGHHE METOJIOB PEIICHUS MPOCTEHIINX PACUETHBIX 3a/1a4 C UCMOJBb30BaHUEM (DHU3HIECKUX
MoJieNel, TROPUECKUX U TPAKTHKO-OPUEHTUPOBAHHBIX 3371a4;
® pa3BUTHEC YMCHHWI HAOJIOAaTh NMPHUPOAHBIC SBJICHUS W BBIIOJHATH OIBITHL, JIAOOpaTOpPHBIC
paboTHI U FKCIIEPUMEHTANTBHBIC HCCIICAOBAHUS C HCITOh30BAHUEM H3MEPHTENBHBIX PHOOPOB;
e ocBoecHHEC TpUEMOB pPabOTHl ¢ HHpoOpManueld (QU3MUECKOr0 COICPKaHMS, BKIIOYAs
MH(OPMAIUIO O COBPEMEHHBIX JOCTH)KCHHUSAX (DM3UKU, aHAJIM3 M KPUTUUYECKOE OIICHUBAHUC
WH(pOPMAIUH;
® 3HAaKOMCTBO cO c(epamMu TPOGECCHOHAIBLHOW ACATCILHOCTH, CBS3aHHBIMH C (DU3UKOH, U
COBPEMEHHBIMHU TEXHOJIOTHSIMU, OCHOBAHHBIMHU Ha JIOCTHIKEHUSX (QU3MUSCKON HAYKH.
Ha uzyuenue ¢usuku (6a30BbI YPOBEHB) Ha YPOBHE OCHOBHOT'O OOIIIEr0 0Opa30BaHUS OT BOAUTCS
238 vacoB: B 7 kjacce — 68 4acoB (2 wyaca B Henelo), B 8 kiacce — 68 yacoB (2 wyaca B Henelo), B 9
KJ1acce - 102 gaca (3 gaca B HEJEI0).

[Ipeanaraemblii B mporpamMme Mo (QU3HMKE NepedeHb JabOpaTOpHBIX padOT U ONBITOB HOCHUT
pPEKOMEHATEeNbHBIH XapaKTep, YIUTeNb JeJaeT BBIOOpP MPOBENCHUS JTaOOpaTOPHBIX PabOT M OMBITOB C
y4€TOM HWHAMBUAYaAJIBHBIX OCOOCHHOCTEH OOYYarOUIMXCS, CIMCKA SKCIIEPHUMEHTAJIBHBIX 3aJaHu,
MpeyiaraéMbIX B paMKax OCHOBHOT'O TOCYJapCTBEHHOI'O 3K3aMeHa Mo (hU3HUKe.

COJEPKAHUE OBYYEHUSA
7 KIIACC

Paznen 1. @usuka u e€ poJsib B NO3HAHUH OKPY:KAal0ILIero Mupa.

®dusnka — HayKa o npupoe. SBnenus npupoasl. PU3NUecKue SBICHUS: MEXaHUUECKUE, TETIIOBEIE,
JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

Ouznueckue BenMurHbL M3Mepenue ¢uszndeckux BemumunH. Ousmyeckue npudopsl. [lorpemHocTs
n3MepeHuil. MexxayHapoIHas CUCTEMA €AUHHII.

Kak ¢usmka u npyrme ecrecTBEHHbIE HayKH HW3y4dalOT NMPUPOAY. EcTecTBeHHO-Hay4dHBIH METOJ
MO3HAHMS: HAOIII0JICHHe, TOCTAaHOBKA HAYYHOTO BOMNPOCA, BBUIBHKEHHE THUIOTE3, 3KCIEPUMEHT IO
MIPOBEPKE TUTIOTE3, 00BsICHEHNe HalmoaeMoro seieHus. Onucanne GU3NYecKuX SBICHUHA C MOMOIIBIO
MOJEJEH.

Hemoncmpayuu.

1. MexaHn4yeckue, TEIIOBbIE, HIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHHSL.

2. ®usnueckue mNpubOOpPBHl W Tpouenypa NPSAMBIX H3MEPEHHH aHAJIOrOBBIM M LU(POBBIM

npubOopom.

Jlabopamopnvie padomsl u onvimol.

OnpezneneHre LEeHbI AETCHUS IIKAIbl K3MEPUTEIBLHOrO Mpudopa.

N3mepenue pacCTOsHUNA.

Nzmepenue o6bEMa )KUIKOCTH U TBEPJOTO Tea.

Onpeznenenue pa3MepoB MaJlbIX TEL.

W3zmepenue TemiiepaTypbl P MOMOIIH KUIKOCTHOIO TEPMOMETPA M JaTYHKa TEMIIEPATYPHI.
[IpoBenenue ucciegoBaHus MO MPOBEPKE THIIOTE3bI: NAIBHOCTH MOJNETA IAPHKA, MYIIEHHOTO
TOPU30HTAIBLHO, TEM OOJIbIIe, YeM OOJIbIIe BEICOTA ITYCKA.

Pa3nen 2. IlepBonayaibHbIe CBeleHUS 0 CTPOEHUM BellecTBa.

CrpoeHue BelIecTBa: aTOMbl U MOJEKYJbI, UX pa3Mepbl. OIbIThI, 10Ka3bIBAIOIIME IUCKPETHOE
CTPOEHUE BEIIECTBA.

JBuxenne yactuil BemiecTBa. CBsI3b CKOPOCTH JBMIKEHUS YacTHUI] ¢ TeMIeparypoid. bpoyHoBckoe
nBkeHue, tudQysus. BzanmoneiicTBiue 9acTHIl BEMIECTBA: MPUTSHKEHNE U OTTAJIKMBAHUE.

ArperaTHble COCTOSHUS BEIIECTBA: CTPOSHHE Ta30B, KUAKOCTEH M TBEPABIX (KPUCTAIINYECKHUX)
Teld. B3auMoCBs3p MeXAy CBOWCTBAMM BELIECTB B pPa3HbIX AarperaTHbIX COCTOSHUSIX ©  HX
ATOMHO-MOJICKYJISIPHBIM cTpoeHreM. OcOOEHHOCTH arperaTHbIX COCTOSHHUN BOJIBI.

Hemoncmpayuu.

1. Habmromenune 6pOyHOBCKOTO ABHKEHUSI.

2. Habmonenune muddysun.
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3. HaOmonenue sBieHUH, OOBSCHSIOMIMXCS MPUTSHKEHHEM WM  OTTAJKABAHMEM YaCTHUIL
BELIECTBA.

Jlabopamopnuie pabomosl u onvimeol.

1. OueHka quaMeTpa aToMa METOJOM PSIOB (C HCIIONIBb30BaHuEM (OTOTpaduii).

2.  OmnpIThl 10 HAOIIOIECHHUIO TETJIOBOTO PACHIMPEHUS Ta30B.

3. OmpIThl 0 00HAPYKEHUIO ICHCTBUS CHII MOJIEKYJISIPHOTO TPUTSKEHUS.

Pa3nen 3. /IBuskenne u B3aumojeiicrBue Tedl.

Mexannueckoe ABMkeHue. PaBHOMepHOe M HepaBHOMepHoe aBMXkeHue. CkopocTb. CpeaHss
CKOpOCTb IIPH HEPAaBHOMEPHOM JIBUKEHUH. PacuéT myTu 1 BpeMeH! ABHKEHUSI.

SIBnenve uHepuMu. 3aKOH MHEpUMH. B3anMozelcTBHE Tesl Kak MpUYMHA WU3MEHEHHs] CKOPOCTH
IOBIDKEHUST Tell. Macca Kak Mepa MHEpTHOCcTH Tena. [lmotHocts BemiecTBa. CBS3b IJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJT B eJHHUIIE 00BEMa BEIleCTRa.

Cuna Kak XapakTepucTuka B3zaumopeicTus Tei. Cuna ynmpyroctd M 3akoH ['yka. M3mepenue
CHJIBI C TOMOIIBIO AMHAMOMETpa. SIBJeHWE TATOTEHUS M cuiia TsokecTd. Cuila TSDKECTH Ha APYrux
minaHerax. Bec tema. HeBecomocTs. CroxkeHune Cujl, HampaBlIeHHBIX MO OIJHOM  MPSMOIl.
PaBnopeiictByromas cun. Cuna TpeHus. TpeHue CKOJNbXKEHHs W TpeHue nokos. TpeHue B mpupozae u
TEXHUKE.

Hemoncmpayuu.

Habntonenne MexaHHYECKOTrO JBHYKEHHS TEJA.
W3mepenue cKOpoCTH MPSIMOJIMHEWHOTO ABUKEHUSL.
HaGmonenue SBiIeHUS HHEPIUH.
Habmronenme naMeHeHus: CKOPOCTH MPH B3aUMOJICHCTBUH TEL.
CpaBHeHHE Macc 110 B3aUMOIEHCTBHUIO TEl.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OTHOM MPSIMON.
Jlaﬁopamopnwe paoomul u onvimel.
1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOIO MBIJKEHUS (IIApUKa B KUAKOCTH, MOJENH
ANEKTPUIECKOT0 aBTOMOOMJIS U TaK Jajee).
2. OrmpeneneHre cpeHE CKOPOCTH CKOJILKEHUS OpycKa WM MIAPUKa 10 HAKIOHHOH MIIOCKOCTH.
OmnpenesieHye MIOTHOCTH TBEPAOTO TENA.
4. OmbITBl, JIEMOHCTPHPYIOUINE 3aBHCUMOCTh pACTsDKeHHs (aedopmariu) TPYKHUHBI OT
MPUIIOKEHHON CUJIBL
5. OHBITBI, JAEMOHCTPHUPYIOIIHUE 3aBUCUMOCTL CHJIBI TPCHHA CKOJBXCHHUA OT BECa TEla U
XapakTepa COMPUKACAIOIIMXCS TOBEPXHOCTEMH.

Pa3nen 4. /laBsienne TBEPABIX TeJ, ;KUIAKOCTEH U ra3os.

JaBnenne. CriocoObl YMEHBIICHUS W YBEJIMUYCHHWS JaBiieHUs. J[laBieHue ras3a. 3aBUCHUMOCTh
JaBjieHusl raza or oOwvéma, Temmeparypbl. llepemaua naBiieHuMs] TBEPIBIMH TElIaMH, XUIKOCTAMH H
razamu. 3akoH Ilackans. [IHeBMaTmueckue MammHbl. 3aBUCHMOCTDH JIQBJICHHS JKHAKOCTH OT TJIyOWHBI.
I'uppocratnueckuii napanokc. Coobuaronmecs cocyasl. [ napaBnnyeckue MexaHU3MBl.

Atmocdepa 3emun u armocepHoe napienvie. [IpudrHBI CymecTBOBaHMS BO3IYITHON O0OJIOYKA
3emmn. Oneit Toppuuermnmu. W3mepeHue arMocdepHOro AaBieHHS. 3aBUCHMOCTb aTMOC(hEpHOro
JIaBJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! 11 n3mMepeHns aTMoCc(hEepHOro 1aBIeHHS.

JlelicTBHe XUAKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJo. BriTankuBaromas (apxumenoBa) cuia.
3akoH Apxumena. [lnaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JaBJICHUS Ta3a OT TEMIEPaTyphl.

[lepenava naBieHus KUIKOCTBIO U Ta30M.

CooOmiarormuecs: cocyibl.

I'uppaBmmyeckuii mpecc.

[posiBieHue AercTBHS aTMOC(HEPHOro JTABJICHUS.

3aBHCHUMOCTb BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOrpy:KEHHOM YacTH Tejla U IUIOTHOCTH

KHJIKOCTH.

PaBeHCTBO BBITANKHUBAIOIIEH CHITBI BECY BHITECHEHHOW MKHUJIKOCTH.

8. VYcnoBue miaBaHUs TeN: IJIABAaHWE WM MOTPYXKEHHE TENT B 3aBUCUMOCTH OT COOTHOLICHHUS
MJIOTHOCTEH Teja U >KUIKOCTH.

Jlabopamopnuie pabomol u onvimol.
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1. HccrnenoBanue 3aBUCHMOCTH Beca Tejla B BOAE OT 00BbEMa MOTPYXEHHOH B MUIKOCTH YacTH
Tena.

2. OnpeneneHne BHITATKUBAIOIIEH CHIIBI, AEUCTBYIOIIEH HA TEJIO, MOTPY>KEHHOE B JKUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLICH CHUIBI, ACHCTBYIOIIEH Ha TEJNO B JKUIAKOCTH, OT
Macchl Tela.

4. OMnbITHl, AEMOHCTPUPYIONINE 3aBUCUMOCTh BBITAIIKMBAIOIIEH CHIIBI, IEHCTBYIOIEH Ha TENIO B
JKUIKOCTH, OT 00BhEMa OTPYKEHHON B KUIKOCTHh YaCTH TeJla M OT MJIOTHOCTH YKUKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa WIM KOHCTPYMPOBaHHE JIOAKM U  OIpenesneHue eé

rPy30M0AbEMHOCTH.

Paznen 5. Pabora m MoIHOCTb. JHEprusi.

Mexannueckast pabota. MOIIHOCTb.

[IpocTble MexXaHU3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. IlpaBmio paBHOBecHs pwldara.
[IpumeHenne mpaBuia paBHOBecHsl pbluara K O5oky. «3oiortoe mpaBuino» Mmexanukd. KIIJI mpocThix
MexaHu3MoB. [IpocTrie MexaHn3MBbI B OBITY U TEXHHUKE.

Mexanuueckast 3Heprusa. Kunernueckass u noreHuuasnbHas sHeprusi. IIpeBpalienue oxHoOro Buaa
MEXaHMYECKON 3HEPrUH B APYTOi. 3aKOH COXPAHEHUS SHEPTHH B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Onpeznenenne pabOTHI CUJIBI TPEHUS IPU PABHOMEPHOM ABHMKEHUH TeJa MO TOPU30HTAIBHOM

MIOBEPXHOCTH.

2. MHccnenoBanue ycjioBUM paBHOBECHUS pblyara.

3. UMsmepenue KII/] HaKIOHHOM MIOCKOCTH.

4. MH3ydeHue 3aKoHA COXPaHEHUS MEXaHUYECKON SHEPIuH.

8 KVIACC

Pa3nen 6. TenmioBble sIBJICHHS.

OCHOBHBIE TIOJIOXKECHHSI MOJEKYISIPHO--KHHETUIECKOW TEOpHH CTPOEHUsl BemiecTBa. Macca u
pasmepbl aTOMOB " MOJICKYIIL. OIBITHL, MOATBEPKIAIONITIE OCHOBHBLIE ITOJIOKEHM S
MOJIEKYJISIPHO-KHHETUIECKON TEOpHH.

Mopnemu TBEPIOTO, MKUIKOTO M Ta3000pa3HOT0 COCTOSHWH BemlecTBa. Kpucrajumdeckue u
amop(Hbie Tena. OObICHEHHE CBOKMCTB Ta30B, JKUAKOCTEH W TBEPABIX TEJ HAa OCHOBE IOJIOKCHUN
MOJIEKYJISIPHO--KHHETHYECKON Teopru. CMaunBaHuE W KaWJUISIPHBIC SBJICHUS. TEIIOBOE pacIIupeHne 1
C)KaTHe.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO TEIIOBOTO JBFKEHHUS 4acTWIl. BHYTpeHHs
sHeprus. CriocoObl M3MEHEHHsI BHYTPEHHEH SHEpPruu: Teruionepenadya U coBeplieHue padoThl. Buabl
TEIUIONEPEaun: TEILTONPOBOHOCTh, KOHBEKLIUS, U3IIyUYCHUE.

KomdecTBo TerioTsl. Y aenbHast TEMIOEMKOCTh BeIllecTBa. TemIoo0OMeH U TEMIOBOE PaBHOBECHE.
YpaBHenue TemoBoro Oananca. [lmaBneHrne M OTBepIeBaHHME KPUCTAJUIMYECKUX BEIIECTB. Y JeNIbHAS
teriota TiaBneHus. IlapooOpazoBanne m koHnmeHcanus. Mcmapenwe. Kumnenwe. YnenbHas Tteriora
napooOpa3zoBaHusl. 3aBUCUMOCTD TEMITEPATYPhI KHIIEHHUS OT aTMOC(EPHOTO JaBJICHHUS.

BrnaxxnocTs Bo3ayXa.

DHeprus TOIMBA. Y AeNbHAs TEIJIOTa CTOPaHHUSL.

[Tpunanuner padotel TemoBbiX asurareneii KII/] temmoBoro neurarens. TeroBble aBUraTeNid u
3alIUTa OKPY’KAKOIIEH Cpenbl.

3aKOH COXpaHECHUS U MPEBPAIICHUS SHEPTUHU B TEILJIOBBIX MPOIIECCAX.

Jlemoncmpayuu.

Habmonenue 6poyHOBCKOTO JIBHIKCHUSI.

Habmonenvie quddysum.

Habmroenuie ssBNeHUI cMauyMBAHUS M KATWJUSIPHBIX SBJICHUH.

HabmroeHue TernmoBoro pacumpeHus Ted.

W3MmeHeHure naBiaeHus rasa npyu K3MEHEHUU 00bEMa 1 HarpeBaHUH HITU OXJIAXKICHUH.
[IpaBuia u3mMepeHus: TEMIEPATyphI.

Bunap! renonepenayu.

OxJa)k1eHuE MIPU COBEPIICHUH PadOTHI.

PNOUVAWNRE



9. HarpeBanue npu coBepiieHUH paOOTHl BHEIIHUMH CHIIAMH.
10. CpaBHeHHE TETUIOEMKOCTEH pa3IMYHBIX BELIECTB.
11. HaOmroneHue KANEHHUS.
12. HabnroieHrie TOCTOSHCTBA TEMIIEpaTyphl TP TIABJICHHH.
13. Mopneim TEIOBbIX ABUTATEIIEH.
Jlabopamopnuie pabomol u onvimol.
OnbITH IO OOHAPYKEHHIO JEWCTBUS CHUII MOJIEKYJISIPHOTO MPUTSKEHHSL.
OnBITH IO BBIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJTM MITH caxapa.
OnbITh 10 HAOIIOJEHHUIO TEIJIOBOIO PACIIUPEHHS T'a30B, KUIKOCTEH U TBEPABIX TEIl.
Onpenenenue faBieHUs BO3AyXa B OaJUIOHE LINPHLIA.
OnbIThL, AEMOHCTPUPYIOIINE 3aBUCHMOCTD JaBJEHHS BO3AyXa OT €ro oObéMa M HarpeBaHHs
WJIH OXJIAXK]ICHHUS.
6. IlpoBepka TUIOTE3bl JIMHEHHOW  3aBUCMMOCTH  JUIMHBI  CTOJOMKA  JKMIKOCTH B
TEPMOMETPHUIECKOH TpyOKe OT TeMIepaTyphl.
7. HaOmoneHnne n3MeHEHUS! BHYTPEHHEH SHEpPruu Tejia B pe3ysbTare Terionepesadd U padoTsl
BHEIIHUX CHJL.
8. HccaenoBanue sBJI€HUS TEIUIOOOMEHA MTPU CMEIIMBAHUU XOJIOJHON U TOPSAYCH BOJIBL.
9. OrmpeneneHne KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpU TEIIOOOMEHE C HarpeTbiM
METaJUIN4YECKUM LIUIUHIPOM.

10. Omnpenenenuie yeIbHOMN TEIIOEMKOCTH BEIIECTBA.

11. WUccnenoBanue mpouecca UCIapeHus..

12. Onpeznenenre OTHOCUTENFHON BJIAYKHOCTH BO3IyXa.

13. Onpenenenue yenbHOM TEIIOTHI IIABJICHUS JIbA.

Paznen 7. Dnekrpuyeckue U MAarHUTHbIE SIBJICHUS.

OnexTpusanyud Ten. J[Ba pona aNeKTpUUEeCKUX 3apsAAoB. B3anMmonelicTBre 3apsKeHHBIX TeNl. 3aKOH
Kynona (3aBUCHMOCTh CHUJIBI B3aUMOAEHCTBUS 3apsDKEHHBIX TEJ OT BEJIMUYHMHBI 3apsiiOB U PACCTOSHHS
MEXTy TeJIaMu ).

Onexktpuueckoe mone. Hampsox€HHOCTh anekTpudeckoro monsd. [lpuHmmn —cymeprno3unuu
ANEKTPUIECKHUX TIOJIeH (Ha KaueCTBEHHOM yPOBHE).

Hocutenn snexTpuyeckux 3apsiioB. DNeMEHTapHBIA 3JeKTpudeckuil 3apsia. CTpoeHue aroma.
[IpoBOOHMKY 1 TUAIEKTPUKH. 3aKOH COXPAHEHHUS AIIEKTPHUUECKOTO 3apsa.

DJEeKTPUUECKUI TOK. YCIOBHUS CYIIECTBOBAHUS AJIEKTPUYECKOr0 TOKa. MICTOYHHUKH MOCTOSIHHOTO
ToKa. JIeHCTBUS BJIEKTPUYECKOr0 TOKa (TEIIOBOE, XMMHYECKOE, MAarHMTHOE). DNEKTPUYECKUH TOK B
KHUJIKOCTSAX U Ta3ax.

Onextpuueckas 1enb. Cuna Toka. Diekrpudeckoe HampspkeHue. COnpoTHBIICHWE MPOBOJHUKA.
VYaenbHOoe compoTuBieHHE BellecTBa. 3akoH Oma Juig ydactka wnenu. IlocienosarensHoe U
[1apaJuleIbHOE COEIMHEHUE [TPOBOJHHUKOB.

Pabora u MomHOCTH »nekTpuueckoro Toka. 3akoH J[Dxoyns—JleHma. DnekTpudyeckue Lenu U
MOTpeOUTENH EKTpUIecKor sHeprun B ObITY. KopoTkoe 3ambikaHue.

[locTossHHBIE MarHUTHL. B3anMoznelicTBUE MOCTOSIHHBIX MarHUTOB. MarHuTHoOe mone. MarautHoe
rosie 3eMJIM U €ro 3Ha4deHue I >ku3Hu Ha 3emute. OnbiT OpcTena. MarHUTHOE ToJie AIIEKTPUYECKOro
ToKa. [IpuMeHeHHe 3IeKTPOMArHUTOB B TEXHUKE. JefiCTBHE MarHUTHOTO IOJISl Ha MPOBOJHUK C TOKOM.
OneKTpoaBUraresb NOCTOSHHOTO TOKa. Mconb30BaHKe 3IEKTpoABUraTesiell B TEXHUUECKUX YCTPOHCTBax
U Ha TPaHCIIOpTe.

Onbitel @apages. SABneHue snekTpoMarnuTHON uHAYKIuK. [lpaBuno Jlenua. DmexkTporeneparop.
Crioco0bl TOMy4YEeHHsI ANEKTPHYECKOW SHEPruu. DJIEKTPOCTAHIMU Ha BO30OHOBIAEMBIX HCTOYHHKAX

AW RE

SHEPIUU.
Hemoncmpayuu.
1. DOnexrpuzanys Te.
2. JIBa pona 37eKTpUYECKUX 3apsAA0B U B3aUMOAEHCTBHE 3aPSKEHHBIX TEL.
3. VYCTpoHCTBO U AeHCTBHE AIIEKTPOCKOMNA.
4. DneKkTpocTaTUYEcKask HHAYKITHSL
5. 3aKoH COXpaHEHUs INEKTPUIECKHUX 3aPSIOB.
6. IIpoBOIHUKHU U AUBNEKTPUKH.
7. MopaennpoBaHue CUIOBBIX IMHAH AJIEKTPHYECKOTO MOJIS.



8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

HcTouHNKY OCTOSIHHOTO TOKA.

JIeficTBHS 37EKTPUUECKOT0 TOKA.

DNEKTPUUECKUN TOK B KUIKOCTH.

I"a30BbIi1 pa3psa.

W3mepeHue cUIlbl TOKa aMIIEPMETPOM.

W3mepeHue 31eKTpuiecKoro HapsHKEHHUs BOJIBTMETPOM.

PeocTar n MarazuH conpoTHBIECHUI.

B3aumoseiicTBre MOCTOSTHHBIX MAarHUTOB.

MonemipoBaHrie HEBO3MOKHOCTH pa3/IeNIeHus MOII0COB MarHuTa.
MonenupoBaHre MarHUTHBIX MTOJIEN TOCTOSHHBIX MarHUTOB.
OneiT Opcrena.

MarHuTHOe o€ TOKa. DIeKTPOMArHuUT.

JleficTBe MarHUTHOTO MOJIA HA MPOBOJAHUK C TOKOM.
ONeKTPOABUTATENb TOCTOSIHHOTO TOKA.

HccnenoBanue sSBICHUS 3JEKTPOMATHUTHOW MHIYKLUU.

Omnbirer Dapajes.

3aBHCHUMOCTH HaIPaBJICHUS MHAYKIMOHHOTO TOKA OT YCJIIOBHH €r0 BOBHUKHOBEHHUS.
DJIeKTpOreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopnvie pabomol u onvimol.

oukwnE

9.

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbITHI 10 HAOJIOICHUIO JIEKTPH3ALUH T WHIYKIMEH U IIPH CONPHKOCHOBEHUU.
HccnenoBanue AeiCTBUS 3IEKTPHUECKOrO OIS HA IIPOBOHUKH U IMAJIEKTPUKH.

Coopka 1 mpoBepka pabOTHI JIEKTPHUECKON TEIH ITOCTOSHHOT'O TOKA.

H3mepenue U peryimpoBaHHe CUITBI TOKA.

H3mepeHue U peryinmpoBaHue HalPsHKECHUSI.

HccnenoBaHue 3aBUCHMOCTH CHJIBI TOKA, WIYIIETO0 Yepe3 PE3UCTOp, OT COMpPOTHBICHHUS
pe3ncTOpa U HapPsHKEHHSI Ha PE3HCTOpE.

OMNBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh JJIEKTPUYECKOTO COMPOTHBICHUS MPOBOIHHUKA OT
€ro JUIMHBI, TIJIOIIA/IH OTIEPEYHOr0 CEYSHHS M MaTepuaa.

[TpoBepka mpaBWia CIOKEHUS HANPSHKCHUH TIPH TOCIEIOBATEIBHOM COCIMHEHUH JIBYX
PE3UCTOPOB.

[TpoBepka mpaBuiIa JJIsi CHIIbI TOKA MPH MapajuIeIbHOM COSIMHEHUH PE3UCTOPOB.
Onpenenenne padoThI AEKTPHIECKOTO TOKA, UIYIIEro Yepe3 Pe3nucTop.

OnpenenieHre MOIIHOCTH HJIEKTPUIECKOTO TOKA, BBIIEIIIEMON Ha PE3HCTOpE.

HccnenoBanue 3aBUCHMOCTH CHITBI TOKA, HTYIIET0 Yepe3 JaMII0uKy, OT HaIpsDKSHUS Ha HEH.
Onpenenenue KII/] narpesarens.

HccnenoBaHne MarHUTHOTO B3aUMOJICHCTBHUS TOCTOSTHHBIX MarHATOB.

M3y4yeHne MarHuTHOTO TOJIS IIOCTOSIHHBIX MarHUTOB IPH UX OOBEIMHEHUH U Pa3/IeICHHN.
HccnenoBanue NeliCTBUS 3I€KTPHUECKOr0 TOKA HA MATHUTHYIO CTPEJIKY.

OmnbITHL, JEMOHCTPUPYIOIME 3aBHCUMOCTb CHJIBI B3aMMOJCHCTBHS KAaTYyIIKH C TOKOM H
MarHuTa OT CHJIbI TOKA M HAaIIPABJICHUSI TOKA B KaTyIIKE.

W3ydenune nefcTBUSI MarHUTHOTO TIOJIS HA TIPOBOJJHUK C TOKOM.

Koncrpyuposanue u nzydeHue paboThl 3J€KTPOIBUIaTes.

Nzmepenne KI1J] anexkTpoaBuraTebHON yCTaHOBKH.

OMBITHI IO MCCIIEAOBAHUIO SIBJICHUS YJICKTPOMATHUTHOW MHIYKIMU: HCCIICT0BaHIE N3MEHEHUI
3HAUCHHS M HAIIPABJICHUS] HHAYKIIMOHHOT'O TOKA.

9 KJIACC

Pa3nen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe JBuXkeHuWe. MarepuanpHas Touyka. Cucrema orcuéra. OTHOCHUTEIBHOCTb
MEXaHUYECKOro JBIKEHUS. PaBHOMEpHOE psIMOSIMHEHOE ABMXKeHHE. HepaBHOMEpPHOE NPSIMOJIMHEIHOE
nBkeHne. CpemHsisi 1 MTHOBEHHAs! CKOPOCTD TeJla TP HEPAaBHOMEPHOM JIBHXKEHHH.

Yckopenue. PaBHOyckOpeHHOE mpsMoiiMHEHHoe nBuxkeHue. CpoOomHoe mazceHue. ONbITHI

T'amnnes.

PaBHOMepHOE MBMKEHHE 1O OKpYykHOCTH. [lepnon u vacrota obpaienus. JIuHeliHas U yrioBas
CKOpOoCTH. LIeHTpOCTpEMUTEIIBHOE YCKOPEHHE.



IlepBeiii 3akoH Hprorona. Bropoir 3akon Herorona. Tperuil 3akoH Herorona. IlpuHnun
CYIIEPIIO3ULIUH CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUS: cuJia TPEHHS CKOJBKECHHS, CHJIa TPEHHS IOKOS,
JpyTue BUbl TPEHHUS.

Cuna TsDKeCTH M 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpeHHe cBOOOMHOro majaeHwus. [IprkeHue
manet Bokpyr ConHua. Ilepsast kocMudeckast ckopoctb. HeBecoMocTh 1 nieperpy3Ku.

PaBHOBecne MmarepualibHOW TOYKH. AOCOMIOTHO TBEpHOEe Teyio. PaBHOBecue TBEPAOro Tena C
3aKPEIJIEHHON OChIO BpalleHUus.. MOMEHT cuiibl. LIeHTp TshkecTH.

Umnynsc tena. M3meHeHue wummyibca. MMmynbc cuiibl. 3aKkOH COXpaHEHHsS] HMMITYJIbCA.
PeaxtuBHOE NBUKEHUE.

Mexannueckast paboTa 1 MOUIHOCTb. PaboTa cuil TsKeCTH, ynpyroctd, TpeHus. CBsi3b SHEPTUu U
pa6OTBI. HOTGH].[I/IEIIIBH&)I OHEprus Teja, MOAHATOrO Haa MOBEPXHOCTHIO 3€MIJIN. HOTeHIII/IaJILHaﬂ OHEPrus
ckarod mpyxkuHbl. KuHernueckas sHeprus. Teopema O KMHETHYECKOHW HEPruM. 3aKOH COXpPaHEHHUS
MEXaHUYECKOU SHEPIUH.

Hemoncmpayuu.

1. HabmromeHne MEXaHMYECKOTO IBMYKEHHSI T€JIA OTHOCUTEIBHO PAa3HBIX TE OTCUETA.

2. CpaBHeHHE TyTeH U TPACKTOPHH ABMXKEHUS OJHOTO U TOT'O JK€ TeJlda OTHOCUTEIBHO Pa3HBIX Tell

oTCY€Ta.

3. I3MmepeHue cKOPOCTU U YCKOPEHUS MIPSIMOJIMHEHHOIO ABUKEHUS.

4. HccrenoBaHre NpU3HAKOB PABHOYCKOPEHHOT'O JIBUKEHMUSL.

5. HalGmonenne nBUXeHUS Teja MO OKPY>KHOCTH.

6. HalOmonenne MexaHMYeCKHX SIBIICHHUN, IPOUCXOAALINX B cucTeMe oTcuéra « Temexka» mpu eé

PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCHTEIBEHO KaOMHeTa (pU3HKH.

7. 3aBUCHUMOCTh YCKOPEHUS Tejla OT MAcChl TeJla U 1eHCTBYIOIIEH Ha HEro CUJIbI.

8. HalGmonenue paBeHcTBa CUII TIPU B3aUMOJICHCTBUH TeTl.

9. H3meHeHue Beca Tea MPU YCKOPEHHOM JBUKECHUH.

10. Ilepenaya nmMIynsca Npu B3aUMOJIECTBUM TEL.

11. IIpeoOpa3oBaHwus PHEPTHH MPH B3aUMOACHCTBUU TeTl.

12. CoxpaHeHHe UMITYJIbCa TP HEYIPYTOM B3aMMOJICHCTBUU.

13. CoxpaHeHHe UMITYIJIbCa TIPH A0COTIOTHO YIPYTOM B3aHMOJICHCTBUH.

14. HabmroieHre peakTHBHOTO JIBUKCHUSL.

15. CoxpaHeHHe MEXaHUYECKOM SHEPruM P CBOOOHOM Ma/ICHHH.

16. CoxpaHeHne MEXaHMYECKOW SHEPrUU MPU JBUKEHUH TeJla MO JeHCTBUEM MPYKUHBI.

Jlabopamopnbie pabomsl u onvimol.

1. KoHcTpympoBaHHE TpakTa Uil pa3roHa W JAIBHEHIIErO0 paBHOMEPHOTO ABHIKEHMS IIAapHKa

WM TEJIEKKU.

2. Omnpenenenne cperHel CKOPOCTH CKOJBbKEHUS OpyCcKa MIIM JIBIDKEHUS HIapuKa M0 HAKJIOHHOM
MIJIOCKOCTH.

OnpezneneHre yCKOpeHU Tejla IPY paBHOYCKOPEHHOM JBM>KEHUH 110 HAKIIOHHOM TJIOCKOCTH.

4. UccnenoBaHue 3aBUCUMOCTU IIyTH OT BpPEMEHM IIPU PaBHOYCKOPEHHOM JBI)KEHUH 0e3
Ha4yaJbHOU CKOPOCTH.

5. TIpoBepka rumoressl: €clid MpU PaBHOYCKOPEHHOM JBI)KEHHH 0€3 Ha4aJIbHOH CKOPOCTH MyTH

OTHOCSTCSL KakK psJ HEYETHBIX 4YHCEI, TO COOTBETCTBYIOIME IIPOMEXKYTKH BPEMEHU

OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHUJITBI TPEHUS CKOJIBKEHUSI OT CUIIBI HOPMAJIBHOTO JaBJICHUS.

Omnpenenenre KO3QGUIMESHTA TPSHUS CKOJIBKSHHUS.

OnpeneneHue xECTKOCTU NPY>KUHBI.

Onpenenenve pabOThI CUJIBI TPEHUS IPU PAaBHOMEPHOM ABHKEHUH TEJa MO FOPU30HTAIIBHOM

MTOBEPXHOCTH.

10. Onpenenenne pabOTBl CHJBI  YIOPYrOCTH TIpH  TOABEME Tpy3a C  HCHOJIB30BaHUEM
HEMOABMKHOT'O U IIOABUKHOTO OJIOKOB.

11. V3yueHue 3aKOHA COXPAHEHHS] SHEPIUU.

Pa3znen 9. Mexanuyeckue KoJ1ie0aHus U BOJHBIL.

w

Lo~



KoneGarensHoe paBmkeHne. OCHOBHBIE XapaKTepUCTHKM KoJleOaHWi: MEepHoj, dacTora,
amruTyia. MaTemarrndecknii U MPY>KUHHBIH MasTHUKA. [IpeBpailieHre 3HEprud TpU KojeOaTeIbHOM
JBHOKCHUH.

3aryxatomme KkoyeOanus. BreiHykIeHHbIe KoneOaHus. Pe3oHanc. MexaHWYECKHE BOJIHBL.
CaolicTBa MexaHHMUeCKHX BOJH. [IpoponbHBIE M TONepedHble BOJHBI. /[MMHA BOJHBI M CKOPOCTH €€
pacnpocTpaHeHusa. MeXaHu4YeCKUEe BOJIHBI B TBEPAOM TeJ€, CEHCMUYECKUE BOJIHBI.

3Byk. 'poMKOCTh 3BYyKa 1 BbIcOTa ToHa. OTpaskeHue 3Byka. MHGPa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Habmronenue koeOanuii TeN Mo JeHCTBUEM CHITBI TSDKECTH W CHITBI YITPYTOCTH.
Habmroenue koeOanuii rpy3a Ha HUTH U Ha TIPYXKHHE.

Habntonenne BEIHYXKIEHHBIX KOJIEOaHUH U pe30HaHca.

PacnpocTpanenre npoJoibHBIX W TONEPEYHBIX BOJIH (HA MOJIEIHN).
HabmtoeHre 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKUN Pe30HaHC.

ﬂaﬁopamopubte padomul u onvimol.

1. Onpeznenenue 4acTOThI U MEPHOIa KOJIeOaHUH MaTEMaTHUYECKOr0 MasiTHUKA.

2. OmnpeneneHne 4acTOTHI U EpUOAA KoJIeOaHU PYKHHHOTO MasTHUKA.

3. MHccnenoBanue 3aBUCHMOCTH IEpHOAa KoJeOaHMH MOABEHIEHHOTO K HUTU Tpy3a OT JUIMHBI

HUTH.

4. UccnenoBanue 3aBUCMMOCTH NEpHOAA KOJeOAHUI MPYKUHHOTO MasiTHUKA OT MaccChl rpys3a.

5. IIpoBepka HE3aBUCHMOCTH IE€puoJa KoJeOaHWH rpy3a, MOJABEIICHHOTO K HHUTH, OT MacChl

rpysa.

6. OmBITHL, EMOHCTPUPYIOUIME 3aBUCUMOCTH MEpHOAa KONeOaHWUH MpPY>KUHHOTO MasTHHKA OT

Macchl Ipy3a U KECTKOCTU IPY>KUHBI.

7. W3mepeHune yckopeHHUs: CBOOOIHOTO MaICHHS.

Pa3nen 10. DnekTpoMarHuTHOE 1OJIe ¥ 3J1eKTPOMATHUTHBIE BOJIHBI.

OJIEKTpPOMAarHuTHOE Iojie. OJIEKTPOMAarHUTHbBIE BOJIHBL CBOHCTBA 3JEKTPOMArHUTHBIX BOJIH.
[Ikaa 351eKTPOMarHUTHBIX BOJH. M crionb30BaHne 371€KTPOMArHUTHBIX BOJIH JUISL COTOBOM CBSI3U.

OnexTpomMarHuTHas pupona ceera. CKopocTh cBeTa. BoaHOBEIE CBOICTBaA CBETa.

Hemoncmpayuu.

1. CsoiicTBa 3NEKTPOMArHUTHBIX BOJH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopnbie pabomsl u onvimol.

1. H3yuyeHue CBOWCTB 3IEKTPOMAarHUTHBIX BOJIH C IIOMOLIBIO MOOMIJIBHOTO Tejie(oHa.

Pa3znen 11. CBeToBbIe siBJIeHUS.

JlydeBast monenb cBeta. Mcrounuku cBera. [IpsimonuHeliHOe pacnpocTpaHeHHE CBeTa. 3aTMEHUS
Comnnua u Jlynsl. Orpaxkenue cBeta. [Imockoe 3epkano. 3aKOH OTpakeHUs CBETA.

IIpenomiienue cBera. 3akoH IpesnoMieHus cBeTa. llonHoe BHYTpeHHEe OTpaKeHUE CBETa.
Hcnone30Banne MOJIHOTO BHYTPEHHETO OTPAYKEHNSI B ONTUYECKMX CBETOBOMIAX.

Jlunza. Xon nydeit B uH3e. OnTrueckas cucteMa (oroanmnaparta, MUKpOCcKora 1 teneckona. ['ma3
KaK ONTHYECKas CUCTEMA. bIN30pyKOCTh U AAIEHO30PKOCTb.

Pasnoxxenne Oenoro cera B crekTp. Omnbitel HpioToHa. CrokeHHE CHEKTPaIbHBIX I[BETOB.
Hucnepcus csera.

Hemoncmpayuu.

[IpsiMonuHENHOE pacpoCTpaHEHUE CBETA.

OTtpakeHue cBeTa.

[Nonydenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.

OnTuyeckuil CBETOBO.

Xon yueit B coOMparolei IiH3e.

Xop nydeil B pacCEeMBAIOIICH JIMH3E.

[Nomyuenne n300paskeHUH ¢ TTOMOIIBIO JIHH3.

[Ipunnun geiicTeus ¢poroanmnapara, MUKpPOCKONA U TEJIECKOIA.
10 Mopnens rnasa.

11. Paznoxenue 6eoro cBeTa B CIIEKTP.
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12. Ioxy4denue 6enoro cCBETa MPH CIOKEHNH CBETA PAa3HBIX LIBETOB.

Jlabopamopusie pabomsl u onvimol.

1. HccrnenoBaHue 3aBUCUMOCTH yIJIa OTPA)KEHUs! CBETOBOTO JIyya OT yIJia MaJeHUs..

2. N3ydeHue xapaKTepHCTHK N300pakeHUS MTPEMETa B TUIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH YIJIa IPEJIOMIICHHS CBETOBOIO JIy4a OT yIJia MaJeHHs Ha TpaHUIIe

«BO3LyX—CTEKIION.

4. TlonyuyeHvie U300paXKEHUH ¢ TIOMOIIBIO COOMPATOIIEH JIH3HI.

5. Onpenenenne GpOKYCHOTO PaCCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIISH JTMH3BI.

6. OIBITHI 1O Pa3JIOKEHUIO OEJIOro CBETa B CHEKTP.

7. OmbITHI O BOCTIPUATHIO 1IBETA IPEIMETOB MPH MX HAOIIOACHUH Yepe3 IBETOBBIE (DUITBTPEIL.

Paznen 12. KBaHTOBBIE sIBJICHUSI.

Onwitel Pesepdopna u mnnanerapHass monens aroma. Mognenb atoma bopa. Hcenmyckanwe u
MoTJIoNIeHrue cBeta aroMoM. KBaHThl. JInHelHuaThie CIIEKTPHI.

PagnoakruBHOCTh. Anbda-, Oeta- u ramMa-usnydenus. CTpoeHue atoMHOro sapa. HykinoHHas
MOJIeJIb aTOMHOT 0 1pa. M3oTonsl. PagnoaxrusHele npespaienus. [leproxa nomypacnazna aToMHBIX s1ep.

Snepuble peakuuy. 3aKOHBI COXPaHEHHS 3apsIOBOTO M MAacCOBOTO 4YHMCEN. JHEPrHus CBS3H
aToMHbIX snep. CBsi3b Macchl M 3HEpruu. Peakimu cuHTe3a u aeneHus sjep. VICTOUHMKU 3HEpruu
ComnHua u 3BE371.

SnepHas sHepreTuka. [[eicTBUS paivOaKTUBHBIX U3IyYCHHNA HA KUBbIE OPraHU3MBL.

Hemoncmpayuu.

CHeKTpel U3Ty4YEHHS] U MTOMJIOIIEHUS.

CHeKTpsl pa3anyHbIX ra30B.

CnekTp Boaopoa.

Habmtonenue TpekoB B kamepe BuiibcoHa.

PaGota cuérdrka HOHM3UPYIOINX U3ITyUYECHHH.

Perucrparus n3my4eHus: IpUPOIHBIX MUHEPAIOB U IIPOILYKTOB.

JIa6opam0prle pabdomut u onvimol.

1. HaGmromeHue CIIONTHBIX M IMHEHYATHIX CIIEKTPOB H3ITyYSHHUSI.

2. MHccnenoBanwe TpPEeKOB: WM3MEPEHHWE DHEPTHHM YacTUIBl 1O TOPMO3HOMY TyTH (IO

dotorpadusm).

3. H3mepeHue painoakTUBHOTrO QOHA.

IloBTOpPHUTEIBLHO-0000IAIOLINIT MOAYJIb.

[ToBTOpUTENBHO--0000IAIOINI MOAYNb TMpeJHa3HaYeH sl CHUCTeMaTH3alldi W 000OIIeHUs
MpeaAMETHOro COJACPKaHUA W OIlblTa ACATCIBHOCTH, HpI/IO6peTéHHOFO Impyu HU3Yy4YCHHUU BCETO Kypca
¢u3nKy, a TaKkKe I TMOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY O3K3aMeHy Mo (u3uke i
00y4Yaromuxcsi, BEIOPABIIMX STOT YYSOHBIH IIPEIMET.

IIpn u3ydyeHUMH NAHHOrO MOXYJI PEATU3YIOTCS M CHCTEMAaTH3UPYIOTCS BHJBI NEITENBHOCTH, HA
OCHOBE KOTOPBIX O0ECIeYMBACTCS MOCTHM)KEHME IPEIMETHBIX M METalpeIMETHBIX IUIAHUPYEMBIX
pe3yabpTaToB o0y4deHusl, GOPMUPYETCsl €CTECTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOGHHE HAyYHBIX METOJIOB
WCCIIEIOBaHUS SIBJICHUN HPUPOIbI M TEXHUKH, OBJIAJICHUE YMEHUSMU OOBSCHATH (U3MUECKUE SBICHUS,
IIpUMEHSIS [TOJTyYEeHHbIE 3HaHUS, pelliaTh 33/1a4l, B TOM YHCJIe KaUeCTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpuHIMIMATBHO AESATETBPHOCTHBIA XapakTep AAHHOTO pasleia pealns3yercss 3a CYET TOro, 4To
oOydarommuecs BBIOIHSIOT 3a/IaHUs, B KOTOPBIX UM IIPe/AJIaraeTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHWU pACIO3HABaTh W HAaydyHO OOBSICHATH (PU3MUECKHE SBICHHUS B
OKPYXAaIOLIEH MPUPOJE U MTOBCEAHEBHOM JKU3HY;

WCIOJNB30BaTh HayYHBIE METO/Ib UCCIIeIOBAHMS (DH3NUECKHX SBJICHHI, B TOM YHCIIe JJI TPOBEPKU
TUIIOTE3 U MOJIyYEHHsI TEOPETHUECKUX BBIBOJIOB;

OOBSACHATH HayYHBIC OCHOBBI HamOOJIee Ba)KHBIX JOCTHXKEHUH COBPEMEHHBIX TEXHOJOTHH, Hapumep,
MPaKTUUECKOTO MCIOB30BaHUS Pa3IMYHBIX UCTOYHHWKOB 3HEPTMH Ha OCHOBE 3aKOHA IMPEBpAIlEHUS U
COXpaHEHHUS BCEX U3BECTHBIX BUI0B SHEPIHUU.

DUs W R



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHMS INIPOI'PAMMBI IO ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

W3ydyenne ¢Qusnku Ha ypoBHE OCHOBHOTO oOmero oOpa3oBaHHMsS HANpaBICHO HA JIOCTHIKCHHE

JIMYHOCTHBIX, MCTAIIPEAMETHLIX U ITPEAMETHBIX 06pa30BaTeJ’IBHHX PE3YJIbTATOB.

B pesynbrate m3ydeHus (GU3MKH Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs y 00ydaromerocs OyayT

C(l)OpMI/IpOBaHBI CJIeayromue JIMYHOCTHBIC PE3YJIbTAThI B HaCTU !

1) maTpHOTHYECKOro BOCIUTAHNSA:

— MPOSABIIEHHE WHTEPECa K ICTOPUU M COBPEMEHHOMY COCTOSTHUIO POCCHICKOHN (DU3MIECKON HAYKH;

— HEHHOCTHOE OTHOMIEHHE K JOCTHKESHUSIM POCCHICKUX yUEHBIX --(PH3UKOB;

2) rpaIaHCKOr0 M IYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA

— TOTOBHOCTHh K aKTUBHOMY YYacTHIO B OOCYXICHHUHM OOILECTBEHHO 3HAYMMBIX U ITHUYECKHX MPOOIIEM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JIOCTHXKEHUN (DU3UKHY;

— OCO3HAHMEC BA)KHOCTU MOPAJIbHO--3THUYCCKUX ITPUHIUIIOB B ACATCIIBHOCTH y‘-IéHOFO;

3) 3cTeTH4eCKOro BOCIIMTAHUSA:

— BOCIIPHSTHE 3CTETHYECKUX KauyecTB (PU3MUECKON HayKH: €€ TapMOHMYHOTO IOCTPOEHHS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOTI'0 NIO3HAHUS

— OCO3HAHME IIEHHOCTH (PU3NYECKON HAyKH KaK MOIIHOTO HHCTPYMEHTA ITO3HAHUS MHUpA, OCHOBBI Pa3BUTHUS
TEXHOJIOTH, BaXKHEHIIEN COCTABIOIIEN KYIbTYPBL;

— pa3BHUTHE HAYYHOH JIH0O03HATEIBHOCTH, MHTEPECa K UCCIIEA0BATEIbCKOMN JAesTEeIbHOCTH;

5) hpopmupoBaHus KyJbTYPBI 310POBbS M 3MOLMOHAIBHOIO 0JIArONOJIYYHsI:

— OCO3HaHME IEHHOCTH 0e30rmacHoro o0pasa >KU3HH B COBPEMEHHOM TEXHOJOTMYECKOM MHpE, BaKHOCTH
npaBuil OE30MacHOrO TOBEJCHUS Ha TPAHCHOPTE, HAa JOporax, C DJICKTPHUYECKUM M TEIUIOBBIM
000pyZOBaHHEM B IOMAIHUX YCIOBUSX;

— c(hOpPMHUPOBAHHOCTh HaBBIKA pedIIEKCHH, MPU3HAHUE CBOETO MpaBa Ha OIMIMOKY M TaKOro K€ MpaBa y
JIPYrOoro 4ejaoBeKa;

6) TPY10BOro BOCIIUTAHHUS:

— aKTUBHOE yJacTHe B PEIICHHM MPaKTHUECKUX 3a/ad (B paMKax ceMbH, 00pa3oBaTeIbHON OpraHU3allvy,
ropojia, Kpas) TEXHOJIOTHYECKON M COLMAIbHOIN HAMPaBICHHOCTH, TPEOYIOIIMX B TOM YHciie U (PU3NIECKUX
3HAHUH;

— WHTEpEC K MPAKTHUECKOMY H3yUeHHUI0 podeccHii, CBSI3aHHBIX ¢ (PM3UKOI;

7) 3K0JIOTHYECKOT0 BOCTINTAHUSA:

— OpHEHTalUs Ha MpUMEHEHHE (PU3MYECKUX 3HaHUM ISl pelleHns 3a/1a4 B 00JIacTH OKPY’KaloIIeH Cpefbl,
IIJIAaHUPOBAHUS IIOCTYIKOB U OLIEHKU MX BO3MOKHBIX IIOCJIEACTBUI U1 OKpYXKaroLIel cpelbl;

— OCO3HAHHUE II100aJBHOTO XapaKTepa SKOJOTMYECKUX POOIIeM U IMyTel X PelIeHHUS;

8) ajanTanmu K U3MEHAIOIUMCSH YCJIOBHSIM COLMAJIBLHOI U PUPOAHOI cpeabl:

— TOTpeOHOCTh BO B3aWMOAEHCTBUM MpPH BBINOJHEHUM MCCJICIOBAHUH M MPOEKTOB (hu3muecKoil
HalpaBJIeHHOCTH, OTKPHITOCTb ONBITY U 3HAHUSM APYIHX;

— TMOBBILIEHNE YPOBHS CBOEM KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO IEATENBHOCTD;

— noTpeOHOCTh B ()OPMUPOBAHNN HOBBIX 3HAHHH, B TOM 4HCiIe (POPMYIHPOBATH UAEH, TIOHSTHS, THIIOTE3bI
0 hu3nYecknx 0OBEKTaX U SBICHHSIX;

— 0co3HaHue JIePUIMTOB COOCTBEHHBIX 3HAHWI U KOMIIETEHTHOCTEH B 00J1aCTH (PU3HKHL;

— IUTAHUPOBAHHE CBOETO Pa3BUTH B IPHOOPETEHNH HOBBIX (DPM3NYECKUX 3HAHHH;

— CTpeMJIEHHE aHAJIM3UPOBATD U BBISBIIATH B3aUMOCBSI3H IPUPO/IBI, OOLIECTBA M 3KOHOMHKH, B TOM YUCJIE C
WCIOJBb30BaHHEM (PU3HMUYECKIX 3HAHUIA,

— OIIEHKa CBOMX JEHCTBHM € y4€TOM BIMSHHSA Ha OKPYXKAIOLIYI0 CpeLy, BO3MOXHBIX TIJIOOAIBHBIX
MOCJEACTBUM.

METANPEIMETHBIE PE3YJIbTATbBI

B pesynaprate ocBoeHMs TporpaMmbl 10 (HU3MKE HA YPOBHE OCHOBHOrO OOIIEero oOpa3oBaHHS Y

oOydaromerocss OyayT cGhOpMHUPOBAaHBI MeTanpeAMeTHbIe Pe3yJbTaThl, BKIIOYAIOININE ITO3HABATEIHLHBIC



YHUBEpCaJbHbIE yueOHblE NEeHCTBUS, KOMMYHHKATHBHBIC YHUBEpCAJbHbIC yueOHbIE AEHCTBHS, PETYIATHUBHBIC
YHUBepcaJbHble yueOHbIE 1eiCTBUS.

ITo3HaBaTeIbLHbIE YHuBepcCajibHbIE y‘leﬁl{ble JeicTBUsA

Ba3oBble JJjornueckue JeiHcTBHsA:

BBISIBIIAT M XapaKTePH30BaTh CYIIECTBEHHBIE TPH3HAKNA OOBEKTOB (SIBJICHUI);

yCTaHABJIMBATH CYLIECTBEHHBIN IPU3HAK Ki1acCH(PUKaIK, OCHOBAHHSI AJIs1 0OOOIIEHNSI M CPaBHEHUS;
BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTHBOPEUHSI B pacCMaTpUBaeMbIX (pakTax, TaHHBIX U HAOIIOACHHSX,
OTHOCSIINXCS K (PU3UIECKUM SIBIICHUSIM;

BBIABJATE NPUYHUHHO--CJICACTBCHHBLIC CBA3KW IIPU HW3YUYCHUH (bI/ISI/I'-IeCKI/IX SIBJICHUN H IMpoueccCoB,
JeNaTh BBIBOJABI C HCIOJb30BAHMEM JACAYKTHUBHBIX M HHIYKTHBHBIX YMO3AKJIIOYEHWH, BBIIBUTATh
THUITOTE3bI O B3AUMOCBA3AX (I)I/ISI/I‘IeCKI/IX BCJIMYHUH,

CaMOCTOSTENIBHO BBIOMPATh CIOCO0 pelIeHus yueOHoM (pu3ndecKoi 3aJaun (CpaBHEHUE HECKOIBKHUX
BApUAHTOB pELICHHUS, BHIOOP HamOojee MOAXOMSAMIEro € YYETOM CaMOCTOSTEIbHO BBIICICHHBIX
KPHUTEPUEB).

Ba3oBble ucciaenoBareJbCcKue 1eHCTBUA .

UCII0JIb30BaTh BOIIPOCH] KAK UCCIIE0BATEIbCKUNA HHCTPYMEHT I103HAHNUS;

MPOBOJUTH IO CaMOCTOSTENIbHO COCTABJICHHOMY TIUIAHY OINBIT, HECIOXHBIA  (U3NYECKUI
JKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PUBNIECKOTO SBIICHUS;

OLICHMBATh Ha MPUMEHHMOCTh U JIOCTOBEPHOCTh MH(OpPMAIIHIO, TTOIYIEHHYIO B XOJI€ HCCIIEIOBAHUS
WJTU 3KCIIEpUMEHTA,;

CaMOCTOATENBHO  (OPMYIUpPOBAaTh O0OOMIEHWST W BBIBOABI 110 pe3yJbTaTaM IIPOBEAEHHOTO
HaOJIIOACHUSI, OIIbITa, UCCIICOBAHMUS

IPOTHO3UPOBATh BO3MOXKHOE JajbHeiIee pa3BuTHE (PU3MUECKUX MPOIECCOB, a TAKKE BBIIBUTATH
MIPEIOIOKEHNS 00 UX Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTAX.

PaGora ¢ undgopmanueii:

MIPUMEHSATH PA3IMIHBIE METOJIBI, HHCTPYMEHTHI M 3aIPOCHI TIPH TIOMCKE U 0TOOpe MH(OpMAany Uin
JIAHHBIX C YYETOM MPEUTOKEHHON yueOHOU (DU3MUYECKOHN 3a/1a4H;

aHAJM3UPOBATh, CUCTEMATH3UPOBATh 1 HHTEPIPETUPOBATh HH(DOPMAIINIO PA3TIMIHBIX BHIOB U (HopM
MIPEACTABIICHHS;

CaMOCTOSITENILHO BBHIOMPATh ONTUMANLHYIO (GOpPMY TIpejicTaBiIeHus] HHPOPMAIMH U UILTIOCTPHUPOBATH
pelaeMble 3aJ]aui HECIIOKHBIMUA CXEMaMU, THarpaMMaMiy, HHOH TpaduKoi 1 KX KOMOWHAIIUSMHU.

KoMMyHuKaTuBHbBIE YHUBepPCcalbHbIe Y4eOHbIe AeiicTBHA:

B X0JIe 00CYK/IeHUsI yUeOHOr0 MaTepuaa, pe3yyibTaToB JIaAbOpaTOPHBIX PadOT U MPOEKTOB 3a]1aBaTh
BOIIPOCHI 10 CYIIECTBY 00CY’KIaeMOi TEMBI M BEICKA3bIBAaTh MJICH, HAIICJICHHBIC HA PEIICHHE 3a]1a4H U
noJiepkaHue OJaroxenareIbHOCTH OOIICHUS,

CONOCTABJIATh CBOM CYXKICHUS C CYXICHHSAMM JAPYT'MX YYacTHMKOB JMajiora, OOHapyXuBaTb
pasiryure U CXOICTBO MO3UIIHI;

BBIPAYKAaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCHMEHHBIX TEKCTAX;

myOJIMYHO TPEACTABIATh PE3yJbTaThl  BBIMOJHEHHOTO (PU3MYECKOTO OmbITa (3KCIEPUMEHTa,
W CCIIeTIOBAaHHUS, IPOCKTA);

MOHMMATh M MCHOJIB30BATh MPEHMYIIECTBA KOMAHIHOW W WHAMBHIYAILHON PAaOOTHI MPH PEIICHUH
KOHKPETHOH (pH3UIECKOH MPOOIIeMEI;

MPUHUMATh I COBMECTHOW JEATENbHOCTH, OPraHW30BBIBATH JEUCTBUS IO €€ JIOCTHIKCHHIO:
pacmpenensTh polid, 00CYKIaTh MPOIECChl H Pe3yJIbTaThl COBMECTHOM paboThI, 00001IaTh MHEHHUS
HECKOJIBKHX JIFOCH;

BBINTOJIHATH CBOIO YacTh PabOTHI, JOCTUrasi KaYeCTBEHHOrO pe3ysbTara M0 CBOEMY HAIPaBIICHUIO H
KOOPIMHHUPYS CBOM JICHCTBUS C IPYTHUMH YICHaMH KOMaHIbI;

OIICHMBATh KAa4yeCTBO CBOETO BKJIAJAa B OOIMH MNPOAYKT IO KPUTEPUSM, CaMOCTOSTEIBHO
c(OpMYIMPOBAHHBIM YIaCTHUKAMH B3aHMOJICHCTBUSI.

PeryasiTuBHbIe YHUBepcaJbHbIe yueOHble JelcTBUS



CaMOOPFaHPBaI.II/Iﬂ:

BBISIBIIATH NMPOOJIEMBI B KU3HEHHBIX M YIEOHBIX CUTYalUsX, TPEOYIOMMX IS pElIeHUs (PU3NIEeCKUX
3HAHMWH;

OpPUEHTUPOBATHCS B Pa3IUYHBIX I[OAXOJAaX NPUHATUSA pelleHuidl (MHAMBUAYaAJIbHOE, NPHUHSITUE
pelleHus B TpyIIe, IPUHSTHE PEIICHUH TPYIIIIOH );

CaMOCTOSITENTbHO COCTABJISITh AJTOPUTM pelieHrs (GU3UUYECKON 3aJadd WM IIJIaHa HCCIIEOBAHUS C
y4ETOM HMEIONMXCA PECYpPCOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH IpeijiaraeMble
BapHaHTHI PeIlICHHN;

JleaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, SMOIIMOHAIBHBIA HHTEJIJIEKT:

JlaBaTh aJIEKBaTHYIO OLIEHKY CUTYallUH U IIpe/jiaraTh MJIaH €€ U3MeHEeHHUS;

OOBSICHATh TPUYMHBI JTOCTHXKEHHS (HEZOCTMIKEHUS) pPe3yJbTaTOB MAEATENBHOCTH, OaBaTh OLICHKY
nproOpPEeTEHHOMY OIBITY;

BHOCHUTBH KOPPEKTHUBBI B IEATETIHHOCTD (B TOM YHCIIE B XOJ BHIIOJIHEHUS (PU3HUECKOTO MCCIIEIOBAHUS
WJIM IPOEKTA) Ha OCHOBE HOBBIX OOCTOSTENHCTB, N3MEHUBIIMXCS CHTYallMH, YCTAaHOBJIEHHBIX OLIHOOK,
BO3HUKIINX TPYAHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YNbTATA IIEJU U YCIOBUSM;

CTaBUTHh ce0s Ha MECTO APYroro dYejoBeKa B XOJAE CIOpa WM AUCKYCCHMHM Ha HAy4HYIO TEeMY,
IIOHUMAaTh MOTHUBbI, HAMEPEHUS U JIOTUKY IPYyroro;

MpHU3HaBaTh CBOE MPaBO Ha OMIMOKY MpH pelieHnH (U3NYECKUX 3a7ad WM B YTBEPXKICHUSX Ha
Hay4HbIE€ TEMbI U TAKOE K€ [IPaBO IPYroro.

NPEIMETHBIE PE3YJIBTATHI

K koHIy oOyueHuss B 7 KJjacce NpeIMETHbIC pe3yibTarhl Ha 0a30BOM YpPOBHE IOJDKHBI OTPaXKaTh
c(hOpMHUPOBaHHOCTH Y 00YUAFOIIXCST YMEHUH:

UCIIONIb30BaTh MOHATHS: (pU3MYECKHe U XUMHUYECKUE SIBIICHHsI, HAOIIOJeHNE, SKCIIEPUMEHT, MOJIEIb,
TUMOTe3a, CAUHUIBI (U3MYECKUX BEJIMYMH, arOM, MOJIEKYJia, arperaTHble COCTOSIHHSI BEIecTBa
(TBEpmoe, kmaKoe, Ta3000pa3HOE), MEXaHWYECKOe [BIKEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
OpSIMOJIMHEHHOE), TPAeKTOpHs, paBHOIEHCTBYIOmAs cuiia, nedopmaiws (ympyras, MjacTHuecKas),
HEBECOMOCTbH, COOOIIAIOLINECS COCY/IBL;

paznuyath sBrieHus (Muddy3us, TEIIOBOE JBH)KEHHE YaCTUIl BEIECTBA, PAaBHOMEPHOE JIBUKEHHE,
HEPaBHOMEPHOE [BWXKCHHE, HWHEPLMS, B3aUMOJCICTBHE TeEN, paBHOBECHE TBEPABIX TeEI C
3aKpeIUIEHHON OChIO BpalleHMs, NepeAada AaBieHHs] TBEPABIMHU TEJaMH, KUAKOCTSIMU U Ta3aMH,
aTMocdepHoe JlaBjcHHe, IUIaBaHWE TEJ, NPEBPAIICHUs MEXaHUUECKOW DHEPTHH) 10 OMUCAHHWIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIMX JAaHHOE (PU3HMUECKOE SIBJICHUC;
pacro3HaBaTh MPOSBICHUE U3YyUCHHBIX (DU3UYECKUX SIBJICHUH B OKPYKAIOIIEM MHUpPE, B TOM YHUCIIE
(¢usnveckue SBICHUS B MPHUPOJE: MPUMEPHl OBMKCHHS C Pa3IMIHBIMH CKOPOCTSIMH B JKMBOM U
HEXWBOW MPHUPOJE, ASUCTBHE CHIIBI TPEHHSI B IPUPOIEC U TEXHUKE, BIUSHIE aTMOC(HEPHOTO TaBICHUS
Ha J)KUBOW OpraHu3M, IJIaBaHUE PhIO, PhIUard B Telle YeJIOBEKA, IIPU 3TOM MEPEBOTUTH MPAKTUIECKYIO
3aj1ady B yueOHYI0, BBIACISTH CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKN) (PU3NYECKUX SBIICHUI;
OIMCHIBATh M3YYEHHBIC CBOMCTBA Tel M (DU3HUUECKHUE SIBIICHUS, WCIONB3Ys (U3MYECKHE BEINYMHBI
(macca, 00BEM, TUIOTHOCTD BEILIECTBA, BPEMS, TyTh, CKOPOCTh, CPEAHSA CKOPOCTh, CHJIa YIPYTOCTH,
CHUJIa TSDKECTH, BEC Teja, CHila TPeHHs], TaBJeHne (TBEPIOro Tema, KUIKOCTH, ra3a), BRITAIKHBAIOIIAS
CWJIa, MeXaHW4yeckas padoTa, MOIIHOCTb, IJIEYO CHIIbI, MOMEHT CHIIBI, KO3(D(HUIMEHT MMOIE3HOrO
JEWCTBUS MEXaHM3MOB, KMHETHYECKas M MOTCHIWAJbHAs JHEpPrus), MpH ONWCAHWUHU TPaBUIBHO
TPaKTOBaTh (M3MUYECKUN CMBICT UCTIONB3YEMBIX BEITUUMH, X 0003HAYCHUS W €IUHHIIBI (PU3HUECKUX
BEJIMYHMH, HaXOAWTh (OPMYINBI, CBS3BIBAIONINE JAHHYIO (GH3UYECKYI0 BEIHMYMHY C JPYyTUMH
BEITMYMHAMH, CTPOUTH IPa(UKN U3yICHHBIX 3aBUCHMOCTEHN (PH3NIECKUX BEIIMIVH;

XapaKTepr30BaTh CBOMCTBA TeJ, (DU3MUECKUE SIBICHUS W MPOIIECCHI, UCIIONB3Yys MpaBUiia CIOKECHUS
cuia (BAONb OJHOM mpsMoit), 3akoH ['yka, 3akoH Ilackais, 3akoH Apxumesna, TIpaBUIO PaBHOBECHUS
pblyara (6J10Ka), «30J0TO€ MPaBUIIO» MEXAHUKH, 3aKOH COXPAaHEHHS MEXaHWYECKOH SHEPIHH, MpH
9TOM JIaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alIMCHIBATH €[0 MATEMAaTUIECKOE BhIPAKEHHE;



OOBACHATH (pU3MUECKUe SBICHHS, TPOLIECCHl U CBOICTBA TeJ, B TOM YHCJIE U B KOHTEKCTE CUTYyalui
[IPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBIBIATE HMPUUMHHO--CIICICTBEHHBIE CBSI3U, CTPOUTH
oO0bsicHeHHe M3 1—2 JOrM4eckWx IIaroB C Omopod Ha 1—2 H3yYEHHBIX CBOWCTBA (U3HUUECKUX
SIBIICHUH, (PU3NYIECKUX 3aKOHA MIIH 3aKOHOMEPHOCTH;

pemath pacu€rHble 3amaud B 1-2 neicTBUA, HCIONB3yS 3aKOHBI U (DOPMYIBI, CBS3BIBAIOIIUC
(u3nveckue BENMYMHBI: Ha OCHOBE aHANIM3a YCJIOBHS 33/1a4d 3allMChIBATH KpPaTKOE YCIOBHE,
MOJICTABIIATh (PU3MYECKHE BEIMYMHBI B (JOPMYIBI M TPOBOIUTH PACUETHI, HAXOIUTH CIPaBOYHBIC
JTaHHbIEe, HEOOXOAMMBIC TSl pellieHHs 3ajad, OleHUBaTh PEAMCTUUYHOCTD MONyYEHHOH (H3UYecKon
BEJIMYMHBI;

pacmozHaBatrh po0JIeMbl, KOTOPbIE MOKHO PEIHUTh TIPU TOMOIIH (PU3NIECKUX METOJIOB, B ONMCAHUN
HCCJICIOBaHUS BBIIICJISITE IPOBEPSIEMOE IPEAIIONOKEHNE (THIIOTE3Y), Pa3iniaTh U HHTEPIPETUPOBATD
MTOJTyYEeHHBIN Pe3yJIbTaT, HAXOAUTh OIIMOKH B XO/I€ ONBITA, AEIaTh BHIBOJBI IO €T0 Pe3yIbTaTaM,;
POBOJUTH OMBITHl IO HAOMIOJEHWI0 (QHU3MYECKHX SIBICHUH WM (PU3NYECKUX CBOWCTB Tel:
(¢hopMynUpoBaTh MPOBEPAEMBIE MPEANOIOKEHHUS, COOMpaTh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHMS, 3aIIUCHIBATH X0/ ONBITA M (POPMYINPOBATH BHIBOIBI,

BBIIOJIHSATH NMPSIMbIE U3MEPEHUS PACCTOSHMSI, BpEMEHH, MacChl Tea, 00bEMa, CHIIbI U TEMIIEPaTypPhI C
HCHOJIb30BAaHMEM aHAJIOTOBBIX U LM(POBBIX MPUOOPOB, 3aMUCHIBATH NTOKA3aHUS IPUOOPOB C YUETOM
3aJIaHHOM a0COIOTHOM MOTPENTHOCTH N3MEPEHUIA;

MPOBOJUTH HCCJICAOBAHME 3aBHCUMOCTH OJHOM (U3MYECKOM BEJIMYMHBI OT JAPYrod ¢
UCIIONIb30BAaHUEM TPSIMBIX H3MEPEeHHH (3aBUCUMOCTH IYTH PaBHOMEPHO JBIDKYILErocs Tena OT
BPEMEHM [BWKEHHS TeNa, CHIBl TPEHHs] CKOJIBKEHHS OT Beca Teja, KadecTBa 00padoTKu
MMOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CHJIBI TPEHHsl OT IUIOLIAJW COIPUKOCHOBEHHUS TEJN, CHIIBI
VIPYTOCTH OT yJUTMHEHHUS MPY>KUHBI, BBITAIKABAIOIICH CHIIBI OT 00bEMa MOTPYKEHHOW YacTH Teya U
OT IUIOTHOCTH JKHJIKOCTH, €€ HE3aBUCHUMOCTH OT IIJIOTHOCTH Tejlla, OT TIyOWHBI, Ha KOTOPYIO
IIOTPY>KEHO TeJIO, YCIOBUM IUIaBaHMA TeJ, YCIOBUIl paBHOBECHS pblyara M OJIOKOB), y4acTBOBATh B
IUTAHUPOBAHUHM Y4eOHOTO HCCIIEAOBAaHUA, COOMpPATh YCTAHOBKY M BBINOJHSITH M3MEPEHHS, CIIELys
MPEVIOKEHHOMY TIJIaHy, (PMKCHPOBATH PE3YNIbTAaThl MOTYUYEHHON 3aBHCUMOCTH (DH3NYECKUX BEIMIUH
B BUJIE TIPEIJIOKEHHBIX TaOJIHI] ¥ TpadHKOB, IeJIaTh BHIBOJBI IO pE3yIbTaTaM MCCIICIOBAHUS;
MPOBOIUTH KOCBEHHBIE HM3MEPEHHs (U3MYECKUX BEIWYMH (IJIOTHOCTh BEHIECTBA JKHIKOCTH H
TBEPIOrO TEJA, CUJIa TPEHUS CKOJIBXKEHHUS], TaBICHUE BO3yXa, BBITAJIKUBAIOIIAs CHJIA, 1EHCTBYIOMIAs
Ha MOrPYKEHHOE B JKUIKOCTH TeNo, KOI(D(HUIIMEHT MOoJIe3HOTO JAEHCTBUS MPOCTBIX MEXaHHU3MOB),
clenysl IPEUIOKEHHOW MHCTPYKLMH: NP BBIIIOJHEHUH M3MEPEHUH coOMpaTh SKCIIEPUMEHTAIbHYIO
YCTAHOBKY U BBIYHCJIATH 3HAYCHUC HCKOMOM BCIIMYUHDBI,

co0MI01aTh IpaBHJIa TEXHUKK 0€30I1acHOCTH MPpH padoTe ¢ 1adopaTOpHBIM 000pyJ0BAaHHUEM;
YKa3plBaTh NPUHLMIIBI JI€HCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JTUHAMOMETP, COOOIIAIONIUECS COCYJbl, 0apoMeTp, pbluar, MOJBWXHBIA M HEMOJBHKHBIA OJIOK,
HAaKJIOHHAsI TIJIOCKOCTH;

XapaKTepU30BaTh NPUHLUIBI JIEHCTBUS U3YUYEHHBIX MTPUOOPOB M TEXHUUECKUX YCTPOWUCTB C OMOPOM
Ha WX ONHUCaHUsA (B TOM 4HUCIIE: MOMIMIHUKM, YCTPOHCTBO BOAONPOBOJA, I'MIpaBIMUECKUil Ipecc,
MaHOMETP, BBICOTOMED, MOPIIHEBONH HACOC, apEOMETP), UCIOJB3YS 3HAHUS O CBOMCTBAX (PU3MUECKUX
SIBJICHUH 1 He0OX0AUMBIe (P3MUECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

MPUBOIUTH TPUMEPHl (HAXOOUTh WHGPOPMALMIO O MpHUMEPax) MPAKTUUYECKOrO HCIOIb30BaHUS
(u3MvecKkuX 3HAHWK B TIOBCEJHEBHON >KU3HM JUIsd obecriedeHus] Oe30MacHOCTH TpU OOpallieHud ¢
npubopaMl ¥ TEXHHUYECKHMMH YCTPOHMCTBAMH, COXPAaHEHHUS 3J0POBbS U COONIOJCHHS HOPM
9KOJIOTMYECKOr0 OBE/ICHUS B OKPYXKAIOLIEH cpesie;

OCYIIECTBJIITH OTOOpP HMCTOYHHMKOB HH(popMamuyu B VHTEpHETe B COOTBETCTBHM C 33JaHHBIM
MOVCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOIINXCS 3HAHUM U MMyTEM CPaBHEHUS Pa3IMYHBIX UCTOYHUKOB
BBIJIEIATH HH()OPMAIIHIO, KOTOpAs SIBISETCS IPOTHBOPEYUBON HITH MOXKET OBITH HETIOCTOBEPHOM;
WCIIOJIb30BaTh MPH BHITOJHEHUH YYEOHBIX 3a/JaHUH HAYYHO--TIOMYJSIPHYIO JIUTEPATYpy (HHU3NUEcKOro
COJIEpKaHUs, CIOpaBOYHbIE MaTepuajbl, pecypchl ceTh VHTepHET, BIaJeTh NpUEMaMU
KOHCIEKTUPOBAHU TEKCTa, MpeoOpa3oBaHmst MH()OPMAIU U3 OJJHOH 3HAKOBOW CHCTEMBI B IPYTYIO;
co3aaBaTrhb CO6CTBCHHI)IC KpaTKU€ NMMCBbMCHHBIC W YCTHBIC COO6HICHI/IH Ha OCHOBE 2—3 MCTOYHHKOB
nHpopMaun (HU3MUECKOTO COIAEPXKAHUS, B TOM YHCJIE MyOJMYHO AeNaTh KpaTKHE COOOILEHHS O



pe3ynbTaTax MPOEKTOB WM YYeOHBIX MCCIIEIOBAHUMN, TIPH 3TOM I'PaMOTHO HCIIOIBb30BAaTh N3y CHHBIN
MTOHSITUIHEIN ammmapar Kypca (GU3HKH, COTPOBOXKIATH BBICTYIICHUE ITPE3CHTAIINCH;

Py BBIIOJHEHHH YYEOHBIX MPOEKTOB M HUCCIENOBAHUI pacnpelersiTh 00sS3aHHOCTH B TPYIIe B
COOTBETCTBUHU C IOCTaBJICHHBIMH 337adyaMu, CJIECIUTH 32 BBIIOJHEHUEM IUIaHa NEUCTBHH, allEKBAaTHO
OLICHUBAaTh COOCTBEHHBIM BKJAJ B JESATENBHOCTh TPYIIBI, BBICTPaMBAaTh KOMMYHHKATHBHOE
B3aMMOJICHCTBUE, YUUTHIBAasi MHEHUE OKPY>KAIOLIHX.

K xoHmy oOyuenuss B 8 kJacce mpenMeTHble pe3ysbTarbl Ha 0a30BOM YpPOBHE IOJDKHBI OTpa)kaTh
c(hOpMHUPOBaHHOCTH Y O0YYAFOIINXCSl YMEHUH:

WCHOJb30BaTh MOHSTHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE IBM)KEHHE AaTOMOB M MOJEKYI,
arperarHble COCTOSHUSI BEILIECTBAa, KpUCTAUIMUECKHe MW aMopdHble TeNa, HACHIICHHBIH |
HEHACBILIEHHBIN Nap, BIAXKHOCTh BO3yXa, TEMIIEPaTypa, BHYTPEHHSISI 3HEPTHs, TEIJIOBOW JBUTATENb,
JJIEMEHTAPHBIM DIIEKTPUUECKUH 3apsijl, JJIEKTPUUYECKOE II0Jie, MPOBOJHUKA W JMAJICKTPHUKU,
MOCTOAHHBIN 3JIEKTPUYECKUIN TOK, MATHUTHOE TIOJIE;

pa3nuyarh sBIeHHUS (TEMJIOBOE PACHIMPEHHE M CXKaThe, TEIUIoNepenaya, TeMoBOE pPaBHOBECHE,
CMauuBaHKE, KalWUIAPHbIE SBJICHUS, HCIApeHUE, KOHJEHCALMs, IIJIABJICHUE, KPUCTAJUIM3ALIUS
(oTBepaeBaHue), KWIEHHWE, Temionepeaaya  (TEIJIONPOBOJHOCTb, KOHBEKLMS, HU3JIy4CHHE),
UIEKTpU3aLUA TeJ, B3aUMOJEIHCTBUE 3apsloB, JCHCTBUSA 3JIEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHNUE, B3aWMOJCHCTBUE MAarHUTOB, ACHUCTBHE MAarHUTHOTIO IIOJii HA IMPOBOIHUK C TOKOM,
JNIEKTPOMAarHUTHAasT MHIYKIMSA) O OMHCAaHWIO MX XapaKTepHBIX CBOMCTB W HA OCHOBE OIIBITOB,
JIEMOHCTPHPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacmo3HaBaTrh MPOSIBJICHUE W3YYEHHBIX (U3MYECKUX SBJICHUH B OKPYKAIOIIEM MHpE, B TOM YHCIE
¢u3nyeckue sIBICHUS B MPHPOJE: MOBEPXHOCTHOE HATSHKEHHWE U KalJUIIPHBIE SBICHUS B IIPUPOJE,
KpHCTaUIBl B MpHpoje, nznydenne ColHIa, 3aMep3aHue BOJOEMOB, MOPCKUE Opu3bl, 00pa3oBaHUE
pOCBI, TyMaHa, HWHeEs, CHera, O>JEKTPUYECKHE SBICHHA B aTtMocdepe, 3JIEKTPHUECTBO IKUBBIX
OpraHM3MOB, MarHUTHOE T0JIe 3eMJIH, Apei( MOTIOCOB, POJIb MATHUTHOT'O TOJIS U1 )KU3HH Ha 3emue,
NOJSIPHOE CHSIHHE, TPH OSTOM MEPEeBOAWTH MPAKTHYECKYIO 3afady B Y4eOHYIO, BBIICIATH
CYIIIECTBEHHBIE CBOMCTBA (MTPU3HAKH ) (PU3MIECKUX SBIICHUIA;

OIMCBHIBAaTh M3YYEHHBIC CBOMCTBA Teld M (PM3HUUECKUE SIBJICHUS, MCIONB3Yysd (DU3NUECKHE BETHIMHBI
(TemniepaTypa, BHYTPEHHSSI SHEPrusi, KOJMUYECTBO TEIJIOTHI, yJEJbHAs TEIIOEMKOCTh BEILECTBa,
ylenbHasl TEIUIoTa IUIABJICHHs, YAelbHas TEIUIoTa MmapooOpa3oBaHus, YAeTIbHAs TEIIOoTa CrOpaHus
TOIUTMBA, KOA(PQHUIMEHT TIONE3HOr0 JIEHCTBUSI TEIUIOBOM MAaIllMHBI, OTHOCHTENBbHAS BIJAXHOCTb
BO3AyXa, JJIEKTPUYECKUH 3apsaA, CHJIA TOKa, OJIEKTPUUECKOE HAampshKEHHE, CONPOTHUBIICHUE
MIPOBOJIHHKA, Y/EIbHOE COMPOTHUBIICGHUE BEIIECTBA, paboTa W MOIIHOCTH AIIEKTPUIECKOTO TOKA), TIPU
OINMCaHWU TMPABHJIBHO TPAKTOBATh (DPU3UUECKUI CMBICT HMCIOJIBb3YEMBIX BEJMYHMH, O0O3HAYCHHS H
eMHUIBl (QU3NYECKUX BEJIMYMH, HAXOAWTh (OPMYIIBI, CBS3BIBAIONIME JaHHYIO (QU3HIECKYIO
BEJIMYMHY C JPYTUMH BEJIWYMHAMH, CTPOUTH TIpadUKy HM3YUYCHHBIX 3aBUCHUMOCTEH (PU3MUECKUX
BEJIMYMH;

XapaKTepU30BaTh CBOMCTBAa Teid, (U3MUecKue SBJICHUS W MPOLECCHl, HCIONb3YsS OCHOBHBIC
MOJIOKECHUST MOJIEKYJISIPHO--KMHETHYECKOH TEOPUH CTPOCHMS BEUIECTBA, MPUHLMI CYIIEPIO3ULINN
noJyielt (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsana, 3akoH Oma i ydacTKa IIelH, 3aK0H
xoynsa—JIeHna, 3ak0H COXpaHEHUsI YHEPTHH, TIPY 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U
3aMUChIBATh €10 MaTEMAaTUYECKOE BBIPAKEHHUE;

OOBSICHATh (M3UYECKHE IPOLECCHl M CBOKMCTBA Tell, B TOM 4YHCIE W B KOHTEKCTE CHUTyaluil
MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIIBIATH HPUYMHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH
oO0bsicHeHHe M3 1—2 JIOrMYecKWX IaroB C OMOpOH Ha 1—2 HM3YYEHHBIX CBOMCTBA (DU3HMUYECKUX
SIBIICHUHN, (U3MYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemars pacyéTHble 3amaud B 2—3 JEHCTBHS, HCIONB3Yysd 3aKOHBI M (DOPMYIIBI, CBSI3BIBAIOIINE
(usnveckne BeNMYMHBI: Ha OCHOBE aHANIM3a YCJIOBHS 33/1a4d 3alMChIBATH KpaTKOE YCIOBHE,
BBISBIISITH HEOCTATOK JIAHHBIX JUIA PEUICHHS 3a7a4u, BBIOMPATh 3aKOHBI U (OPMYITbI, HEOOXOIUMBIE
Ut €€ peIeHHs], TPOBOAUTH PAcUE€Thl U CPABHUBATH MOMYUEHHOE 3HAUCHHE (PU3HUECKON BEIMYHUHBI C
M3BECTHBIMU JTaHHBIMU;

pacmno3HaBarh NpoOJIeMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOLIM (PU3MUECKUX METOIOB, HCIOJb3YS
OIMMUCaHUEC HCCICOAOBAaHHA, BBIACIIATH IMPOBEPACMOC IMPECANOI0KCHNUE, OLUCHUBATH IIPAaBUJIILHOCTH
MOpsiiKa MPOBEICHUS UCCIICI0BAHUS, eTIaTh BBIBOJBI;



MPOBOJUTH OMBITHI TIO HAOMIOJNCHUIO (U3MYECKUX SBJICHHNA WM (U3NYECKUX CBOWCTB Tel
(kanMIUIApHBIC SBIICHHSI, 3aBUCMOCTD JIABJICHHUS BO3JyXa OT €ro o0bhEéMa, TeMIepaTypbl, CKOPOCTH
mpolecca OCTHIBAaHMS M HArPeBaHUsl MPH HM3IYyYCHWH OT IBETa H3Tydaromiei (Moriomaromei)
IIOBEPXHOCTH, CKOPOCTh UCHIAPEHHUS BOJBI OT TEMIIEPATYPBI )KUIKOCTH U ILIOIIAIN €€ OBEPXHOCTH,
JNEKTpU3alus Tel W B3aUMOJICHCTBHE AJIEKTPUUECKUX 3apsAloB, B3aUMOJIEHCTBHE IOCTOSHHBIX
MAarHuTOB, BU3YyaJlM3alKs MAarHUTHBIX MOJIEH MOCTOSHHBIX MArHUTOB, JEHCTBUSI MATHUTHOT'O TIOJISL HA
MMPOBOJHHUK C TOKOM, CBOWCTBA DJIEKTPOMAarHUTa, CBOMCTBA JJIEKTPOJIBUTATEINS MMOCTOSHHOTO TOKA):
(dhopMynupoBaTh MpOBEPSEMBbIE TMPEANOJIOKEHHUS, COOMpaTh YCTAHOBKY W3 MPEJIOKEHHOTO
000pYIOBaHMSI, OMTUCHIBATH XOJT OTbITA U (DOPMYIIMPOBATH BEIBOJIBI,

BBINOJHATh MpPAMbIE M3MEPEHHs TeMIIeparypbl, OTHOCUTEIbHOW BJAXXHOCTH BO31yXa, CUJIbI TOKa,
HanpsDKEHUS C HWCIOJNB30BAHMEM AHAJOTOBBIX NPHUOOPOB M JATUYMKOB (U3MUECKHX BEJIUYMH,
CpaBHMBATh PE3y/IbTaThl H3MEPSHUI ¢ YUETOM 3a1aHHOM a0COIFOTHOMN MOTPEITHOCTH,

MPOBOJUTh MCCJCIOBAHME 3aBUCUMOCTH  OJHOH  (PM3MYECKOM BENMYUHBI OT JPYrod ¢
HCHOJIb30BaHUEM IPAMBIX HU3MEPEHUH (3aBHCHMOCTH CONPOTUBIIEHHUS MPOBOJHUKA OT €0 JJIMHBI,
IJIOIIAAHU ITONEPEYHOr0 CEYEHUsl M YACJIBHOIO COIPOTUBIICHUS BEIIECTBA IIPOBOAHUKA, CHJIbI TOKA,
HIYLIETO Yepe3 MPOBOMHUK, OT HANPSDKEHUS Ha MPOBOJHUKE, MCCIEIOBAHUE MOCIEA0BATEIBHOTO 1
napajuieIbHOro COSJIMHEHUH TPOBOJHUKOB): TUIAHUPOBATh HCCIIEJOBAaHHWE, COOUPATh YCTaHOBKY U
BBIOJIHATE M3MEPEHUs, cledys MPeIJIOKEHHOMY IUIaHy, (DUKCHPOBATH PE3YJITAThl MOIYYEHHON
3aBUCUMOCTH B BHJI€ TaOJIMII U Tpa(uKOB, AeNaTh BBIBOJBI IO PE3yJIbTATaM HCCIICAOBAHNS;
MPOBOJUTH KOCBEHHBIE HM3MEpeHHUs (DU3MYECKUX BeNWYWH (yJenbHas TeIJIOEMKOCTh BEIECTBa,
COIIPOTHUBIICHNE TPOBOAHKKA, Pa00Ta U MOILIHOCTD IEKTPUUYECKOTO TOKA): TNIAHUPOBATH U3MEPEHHUS,
cOOMpaTh SKCHEPUMEHTAIBHYIO YCTAHOBKY, CJEAys TPEIIONKEHHON HWHCTPYKIMH, W BBIYUCISATH
3HaY€HUE BEJIMUMHBL;

coOJII0IaTh TIPaBHJIa TEXHUKU 0€30MacHOCTH TPH paboTe ¢ 1abopaToOpHBIM 000pYI0BAHUEM;
XapaKTepU30BaTh MPUHIIAIBI JEUCTBHUS M3YYECHHBIX PUOOPOB H TEXHUYECKUX YCTPOMCTB C OMOPOH
HAa WX OmucaHus (B TOM 4YHWCIIE: CHUCTeMa OTOIUICHHS JOMOB, THTPOMETp, MapoBas TypOwWHa,
aMIepMeTp, BOJIBTMETP, CUETUYHK OJIIEKTPHUECKON JHEPruH, DIEKTPOOCBETHUTEIHHBIE MPHOOPHI,
HarpeBaTeNIbHbIE AIEKTPONPUOOPH! (MTPUMEPHI), DIEKTPUUECKUE MPEAOXPAHUTENH, 3JIEKTPOMArHuT,
AJIEKTPOJIBUTATENb TOCTOSHHOTO TOKA), MCHOJNB3Yysl 3HAHWS O CBOWCTBAX (PM3MYECKUX SIBICHUN U
Heo0XomuMble (PU3NIECKUEe 3aKOHOMEPHOCTH;

pacmo3HaBaTh TMPOCTbIE TEXHUYECKHE YCTPOWCTBA M HW3MEpUTENbHBIE NPHUOOpPHI MO CXeMaM H
CXEMaTHYHbIM PUCYHKaM (KUIKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUTATEINb
BHYTPEHHETO CropaHMs, 3JEKTPOCKOI, PEeocTaT), COCTaBIATh CXEMBbl JIIEKTPUYECKUX Lenel ¢
MOCJIeI0BATENbHBIM U NapaJlIeJIbHBIM COEIMHEHUEM JJIEMEHTOB, Pas3iinyasi yCJIOBHBbIE 0003HAUCHUS
3JIEMEHTOB JIEKTPUYECKUX LICTIEH;

OPUBOJIUTH TpPHUMEPhl (HAXOAUTh HH(}OpMAIKI0O O MpUMepax) MPAKTUIECKOTO HCIIOIb30BaAHUS
(u3nUecKkux 3HAHUK B TOBCEAHEBHOM >KU3HM U oOecrieueHHs] Oe30MacHOCTH Hpu OOpallieHuu ¢
npubopaMl W TEXHHYECKMMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0pOBbSi M COOJIOJCHUS HOPM
3KOJIOTHYECKOT0 MTOBEICHUS B OKPYKAIOILEH CpeJie;

OCYIIECTBIIATH ITOMCK MH(pOPMAITUH (U3NIECKOTO cojiepkanns B IHTepHeTe, Ha OCHOBE UMEIOLITUXCS
3HaHWUM W TMYTEM CpaBHEHUS JOTMOJHUTENBHBIX HCTOYHHMKOB BBIIEIATh HH(OpMaIurioo, KOoTopas
SIBJISIETCSI IPOTUBOPEUNBON M MOXKET OBITH HEOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBHITOTHEHUH YUeOHBIX 3aJJaHVH HAYYHO--IIOMYJSIPHYIO JIUTEPATYpy (HHU3UIecKOro
COJIEp)KaHUs, CIPaBOYHBIE MaTepHalbl, pecypchl ceTu HHTepHeT, BmajeTb MNpUEMAMH
KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3oBaHus HH(pOpMaIy U3 OTHOW 3HAKOBOW CUCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMMCHMEHHBIC M KpaTKUE YCTHBIE COOOIIEHMS, 0000mas HH(OpMAIUIO U3
HECKOJIBKMX HWCTOYHMKOB (PU3MUYECKOTO COACPIKaHHSA, B TOM 4HCIe MyOJIMYHO NPEACTaBIATH
pe3yAbTaThl MPOEKTHON WM UCCIEN0BATENbCKON ACSITEIBHOCTH, MPH 3TOM I'PaMOTHO HCIIOJIb30BaTh
M3yUYEHHBI TOHATUHHBIN anmapaT Kypca pU3UKH, CONPOBOXKIATH BBICTYIUICHHE TTPE3EHTAIEH;

MIPU BBITOJHEHUHM YYeOHBIX IMPOSKTOB M HCCIEOBAHMA (PU3MUECKHX IPOIECCOB PaCIpeAesaTh
00S3aHHOCTH B TPYIIIE€ B COOTBETCTBHM C TIOCTaBJIEHHBIMH 33/la4aMM, CIIEUTH 32 BBHITOTHEHHUEM
TUTaHa JAeHCTBUN U KOPPEKTUPOBATh €T0, aJIeKBATHO OI[CHUBATh COOCTBEHHBIN BKJIA/ B JICITEILHOCTh
TpyHnbl, BBICTpaMBaTb KOMMYHHKAaTHBHOE B3aUMOZCHCTBHE, NPOSABIAS TOTOBHOCTH pas3peliarhb
KOH(JIUKTBI.



K koHmy oOyuenuss B 9 KJiacce NpeAMETHBIC pe3ysbTaThl Ha 0OAa30BOM YpPOBHE JIOJDKHBI OTpaXKaTh
c(hOpMHUPOBaHHOCTH Y 00YUAFOIIXCST YMEHUH:

UCIIONB30BaTh TMOHSTUS: CHUCTeMa OTCcuéra, MarepuajibHas TOYKAa, TPAEKTOPHS, OTHOCHUTEIBHOCTH
MEXaHUYECKOr0 JBMKEHHUS, nedopMmanus (yrnpyras, IiacTH4eckas), TpeHHe, [IEeHTPOCTPEMHUTEIEHOE
YCKOPEHHUE, HEBECOMOCTh M MEPETPY3KH, IEHTP TSHKECTH, a0COMIOTHO TBEPIOE TENO, LIEHTP TSHKECTH
TBEPAOrO Tena, paBHOBECHE, MEXAaHUUECKHE KOIEOAHHUS W BOJIHBI, 3BYK, HH(Pa3ByK M yIbTPa3BYK,
JNIEKTPOMAarHUTHBIE  BOJIHBL, IIKaja D3JCKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JATbHO30PKOCTb, CIIEKTPBI HCITyCKaHUS M TIOTJIOIEHUS, alb(a-, 0eTa- 1 TaMMa-u3mydeHHs], H30TOIbI,
sIIepHAs SHEPreTHKA,;

pas3nuyath sBJICHUS (paBHOMEPHOE U HEPaBHOMEPHOE MPSAMOIMHEHHOE JIBUKEHIE, PABHOYCKOPEHHOE
MPSIMOJIMHEWHOE JBMKEHHE, CBOOOJHOE IMaJE€HHE Tell, paBHOMEPHOE IBH)KEHHE IO OKPY)KHOCTH,
B3aUMOJICICTBHE TeJ, PEAKTUBHOE JIBIKEHHE, KolebarenpHoe [BI)KEHHE (3aTyXalomue |
BEIHYXKJICHHBIC KOJIeOaHMsI), PE30HAHC, BOJHOBOE JIBIKEHHE, OTPaKCHHWE 3BYKA, MPSIMOIMHEHHOE
pacupocTpaHeHue, OTPaXEHHE M IIPEJIOMJICHHME CBETa, IIOJHOE BHYTPEHHEE OTPaKEHHE CBETa,
pasnoxeHne Oeloro cBera B CIEKTP U CJIOKEHHE CIEKTPAJbHBIX I[BETOB, JAWCIIEPCUS CBETa,
€CTECTBCHHAsl PaJOAaKTUBHOCTh, BOBHUKHOBEHHE JIMHEHYATOr0 CHEKTpa M3IyYEHHs) MO OMUCAHUIO
MX XapaKTEePHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOIMX JaHHOE (PHU3MUECKOe SBIICHNUE;
pacro3HaBaTrh MPOSIBJICHUE M3YyYCHHBIX (PU3NYECKUX SIBJICHUHA B OKPY)KAIOIIEM MHUpe (B TOM YHUCIE
(u3nveckue SBJICHUS B MPHUPOJC: NMPHIMBBL U OTJIMBBI, JBHKeHHE IaHeT CONHEYHOH CHCTEMBI,
PEaKTUBHOE IBUKEHHE JKUBBIX OPraHU3MOB, BOCIPHUITUE 3BYKOB >KUBOTHBIMH, 3E€MJETPsCEHHE,
ceificMUYecKUe BOJIHBI, I[yHAMH, 5XO, LIBETa TeJl, ONTHYECKUE SIBJICHHS B MPHUPOJE, OMOJIOrHIECKOe
JeCTBUE BHIMMOIO, YIbTPa(UOJIETOBOTO M  PEHTTEHOBCKOIO H3JIyYeHHH, €CTeCTBEHHBIH
pannoakTUBHBIA (POH, KOCMHUYECKHE JIy4H, PaJUOaKTUBHOE H3IYYCHHE MPUPOIHBIX MHHEPAJIOB,
JNEWCTBUE PpAJMOAKTUBHBIX M3JIyY€HHMH Ha OpraHu3M 4eJoBeKa), IpU 3TOM IEpeBOIUTH
MPaKTUUECKYI0 3a7jady B y4eOHYIO, BBIACTSTH CYIIECTBEHHBIE CBOWCTBa (MPU3HAKH) (U3MUECKUX
SIBJICHUI,

OIMCBIBAaTh M3YYEHHBIE CBOMCTBA Tel M (PU3HUECKUE SIBJIICHUSA, MCIIONb3yd (DU3MUECKUE BETUUMHBI
(cpenHsis © MTHOBEHHAs! CKOPOCTH TeJla TIPH HEPAaBHOMEPHOM JIBM)KEHHWH, YCKOPEHHE, TepeMellcHHe,
IyTh, YIJIOBasi CKOPOCTb, CHJIa TPEHHUS, CHJIa YIPYTrOCTH, CUJIa TSKECTH, YCKOPEHHE CBOOOIHOTO
najieHus, BeC Tella, WMIIYJIbC Tella, HWMIIYJIbC CHJIBL, MEXaHudeckas padora © MOIIHOCTS,
MOTEHIIMAJbHASL SHEPrusl TeJa, MOAHSATOTO HaJ IOBEPXHOCTHIO 3€MJIM, NOTEHLIMAJIbHAS SHEpPrus
coKkaTon IMIPYXHWHBI, KMHCTHYCCKAsA OJHCPIHs, I1OJIHAd MCEXAaHUYCCKasA OJHEPIrusd, nepuoa M 4YacTroTa
KoneOaHuii, JIMHA BOJHBI, TPOMKOCTH 3BYKa M BBICOTA TOHA, CKOPOCTh CBeTa, IOKa3aTellb
MIPEJIOMJIEHUS] Cpebl), TIPU OIMCAHUU MPABUIIBLHO TPAKTOBATh (DPU3UUECKUI CMBICI HCIONb3YyEeMbIX
BCJIMYHH, 0603Ha‘IeHI/IH n CSAUHHNIIBI q)HSI/I‘IECKI/IX BCIINMYHWH, HaAXOAHTb (bOpMyJ'H)I, CBA3BIBAOIINC
JaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYrUMU BEJIWYMHAMH, CTPOUTH TrpaduKd HU3yYEHHBIX
3aBUCHMOCTEN (PU3NUECKHX BEIMYNH;

XapaKTepU30BaTh CBOWCTBA Tell, (PM3NUYECKUE SIBJICHHUS W IPOLECCHI, UCIONb3Ys 3aKOH COXpPaHEHHUS
SHEPIuy, 3aKOH BCEMHUPHOIO TATOTEHHsI, IPUHIUI CYNEPIO3ULUN CHJI, IPUHIUI OTHOCHUTEIBHOCTH
lanmunes,, 3akoHbl HbIOTOHA, 3aKOH COXpAaHEHMsI UMILYJIbCA, 3aKOHbI OTPaKEHHS U IIPEJIOMIIEHUS
CBETa, 3aKOHBI COXPAaHEHHs 3apsAJOBOTO M MAacCOBOI'O YHCEN NPH SACPHBIX PEaKIHsIX, IPH STOM
JlaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA M 3alIMCHIBATH €0 MATEMAaTHUECKOE BBIPAKEHHE;
OOBSICHATh (M3UUECKHE IPOLECCHl M CBOKMCTBA Tell, B TOM YHCIE W B KOHTEKCTE CHUTyaluil
MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIBIATE NPUYUHHO--CIICCTBEHHBIE CBSI3H, CTPOUTH
oO0bsicHEeHHEe W3 2—3 JOrMYeCKHX IIaroB C ONMOpod Ha 2—3 W3yYEHHBIX CBOWCTBA (DU3HUUECKUX
SIBIICHUHN, (U3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacdy€THBIE 3a7a4ud (OMHPAIOIINEcsS Ha CHCTEMY U3 2—3 ypaBHEHH), HCIIONb3Ysl 3aKOHBI U
(hopmyIbl, cBs3bIBaONHE (HU3NUECKUE BEITMUMHBI: HA OCHOBE aHajM3a YCJOBHS 3a]aull 3aliCchiBaTh
KpaTKOe YCIIOBHE, BBISBISITH HEJOCTAIOMIME WM W30BITOYHBIC [AaHHBIC, BBIOWPATh 3aKOHBI H
(bopMynbl, HEOOXOAWMBIE [UIS pEIIeHUs, IMPOBOAWTH pACUETHl M OIEHHWBATH PEATMCTUYHOCTH
MOJY4YEHHOT0 3HaYeHNS (PU3HUECKON BEINUUHBI;

pacro3HaBarh Mpo0IeMbl, KOTOPbIE MOXHO PEIIUTh MPH ITOMOIIH (HH3MIECKUX METOJI0B, UCIIONIb3YS
OIMUMCaHNEC HCCICAOBAaHHA, BBIACIIATH IMPOBEPACMOC IMPECANOI0KCHNE, OLUCHUMBATH IIPAaBUJIIBHOCTH
MopsiiKa MPOBEACHUSI UCCIIEIOBAHMS, AENaTh BHIBObI, HHTEPIPETUPOBATh PE3YNIbTaThl HAOMIOACHUN
U OIBITOB;



IPOBOJIUTH OIBITHI 10 HAOMIOICHUIO (PM3MIECKUX SBJICHUN MM (PHU3HMUECKUX CBOWCTB Tel (M3ydeHHe
BTOPOTrO 3akoHa HBIOTOHA, 3aKOHAa COXpAaHEHHS OHHEPruH, 3aBUCHMOCTH IEpHOjAa KojeOaHumid
IPYKUHHOTO MasTHUKA OT MAaccChl rpy3a U XKECTKOCTH MPYKUHBI U HE3aBUCHUMOCTH OT aMIUIUTYAbI
MaJbIX KosieOaHuil, MPSAMONIMHEWHOE paclpocTpaHEeHHe CBETa, pa3iokeHHe OeIoro cBeTa B CHEKTp,
M3yueHHe CBOMCTB HM300pa)KeHHs B IUIOCKOM 3€pKaje MW CBOWCTB H300paKeHUs MpeIMeTa B
cobmparomieil  ymH3e, HAOMIOJCHWE CIUIOIIHBIX W JMHEHYaThIX  CIIEKTPOB  H3JIyYEHHs):
CaMOCTOSITENTFHO COOMpaTh YCTAaHOBKY W3 M30BITOYHOTO Habopa 00OpyIOBaHWSA, OMHCHIBATH XOJ
OTIBITA M €0 Pe3yNabTaThl, POPMYIHUPOBAThH BEIBOIBI;

MPOBOJUTH IPH HEOOXOAUMOCTH CEPUIO0 MPSIMBIX H3MEPEHHH, ONpeAessisi CpelHee 3HAaYeHUE
u3MepsseMoil BeMW4MHBI (()OKYCHOE pAcCTOSIHME COOMpAroIieil JMH3BI), OOOCHOBHIBAaTH BEIOOP
croco0a n3MepeHus (M3MEepUTEIBHOr0 Mprudopa);

MPOBOJUTH HCCIIEJIOBAHUE 3aBHCUMOCTEH (DU3MYECKUX BEJIMYMH C HCIOJIb30BAHUEM MPSIMBIX
U3MepeHnid (3aBUCHMOCTh MYTH OT BPEMEHH MpPU PaBHOYCKOPEHHOM JIBUKEHHH O3 HayaibHON
CKOpOCTH, Tepruoja KoleOaHUH MaTeMaTHYeCKOro MasTHHKAa OT AJHMHBI HUTH, 3aBUCUMOCTH YIJa
OTPaKEHMsI CBeTa OT yIvla MajeHUs W yIja [PEeJIOMJCHHUsS OT yrja MafeHus): IUIaHUpPOBaTh
HCCIICZIOBAaHUE, CAMOCTOATEIILHO COOMparh YCTaHOBKY, (DMKCHpPOBATh pE3YJbTaThl IONTYy4YEHHOH
3aBUCHMOCTH (PM3MYECKMX BEJMYMH B BHJE TAaOIMIl U I'paduKOB, JeNaTh BBIBOJBI M0 pe3yjbTaTaM
HCCIICIOBAHNUS;

MIPOBOJUTH KOCBEHHbIE U3MEPEeHHUs (PU3NUYECKUX BEIMUMH (CpeaHssl CKOPOCTh U YCKOPEHHUE Tella PH
PaBHOYCKOPDEHHOM  JBHKEHMH, YCKOpDEHHE CBOOOJHOTO MajieHHs, JKECTKOCTh IPY)KUHBI,
KO3 PUIMEHT TpeHHsI CKOJBLKEHMs, MeXaHudeckas pabora M MOILIHOCTb, 4YacTOTa M MEePHOJ
KoJe0aHnil MaTeMaTHYeCKOro M MPYKMHHOTO MAasSTHUKOB, ONTHYECKAs CUJa COOMpAIOIEH JIMH3BI,
paavoakTUBHBIA (HOH): TUITAHMPOBATH H3MEPEHUs, COOMPATh OKCIEPUMEHTAJIbHYIO0 YCTAaHOBKY H
BBIIOJIHATE HU3MEPEHUs], CIEeAysl IPEUIOKEHHOW HHCTPYKLMHU, BBIUMCIIATH 3HAYEHHE BEJMYMHBI U
AHAJIM3UPOBATh IMOJTYYEHHBIEC PE3YNIBTATHI C YUETOM 33JaHHOM IMOrPEMIHOCTA U3MEPECHHUI;

co0MI01aTh TpaBHJia TEXHUKU 0€30M1acHOCTH MpH padoTe ¢ 1adopaTOpHBEIM 000pYyI0BAHHEM;
pas3nyaTh OCHOBHBIE TIPH3HAKN M3YUSHHBIX (PM3MYECKUX MOJIENICH: MaTepuabHas TOYKa, a0COMOTHO
TBEPIOE TENO, TOYEUHBI HCTOYHHMK CBETa, JIyd, TOHKas JIMH3a, IUIAHETapHas MOJAENb aroma,
HYKJIOHHAsl MOJI€JIb aTOMHOTO SIJIpa;

XapaKTepr30BaTh MPUHLIUIBI AEUCTBUS W3YYE€HHBIX IPUOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPOM
Ha WX ONHCAHU (B TOM YMCIIE: COUIOMETP, JATYUKU TOJIOKEHUS, PACCTOSHUS U YCKOPEHHUS, PaKeTa,
9XO0JIOT, OYKH, MEPHUCKOI, (OoTOoanmapar, ONTHUYECKHE CBETOBOJBI, CIIEKTPOCKOI, JO3UMETP, KaMepa
Buinscona), ucmons3yst 3HaHHsI O CBOWCTBaX (PU3MUECKHMX SIBICHWH M HEOOXOIMMbIe (HU3NUYECKHE
3aKOHOMEPHOCTH;

UCIONB30BaTh CXEMbl W  CXEMaTHYHbIE PUCYHKM HM3YYEHHBIX TEXHHUYECKHUX YCTPOMCTB,
M3MEPHUTEIIBHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB NMPH PEIICHUH Y4eOHO--TIPAKTHYECKHX
3a]1a4, ONTHYECKUE CXEMBI [T IIOCTPOEHHSI M300pakeHNH B IJIOCKOM 3€pKajie U COOMparoLel JIMH3E;
IPUBOANUTH IpUMEPHl (HAXOAUTh HMH(GOPMAIMIO O IPUMEPax) IPAKTUYECKOrO HCIOIb30BAHUS
(u3nUecKkux 3HAHUK B TOBCEAHEBHOM >KU3HHM Ui oOecrieueHHs] Oe30MacHOCTH Hpu OOpallieHuu ¢
npudopaMd W TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHHsI 3H0pOBbsl M COOJIOAECHUS HOPM
9KOJIOTMUYECKOTr0 IIOBEAEHUS B OKpY Kalollel cpene;

OCYILIECTBIISITh MOUCK HH(popMmanuu ¢Qusndeckoro coaepkanus B HHTepHeTe, caMOCTOSTEIBHO
(GbopMynHpysl TOHCKOBBIM 3alpoc, HAXOAUTh ITyTH OMPEICNICHUS JOCTOBEPHOCTH ITOJIydEeHHOM
MH(POPMAIUHA HA OCHOBE UMEIOIIUXCSI 3HAHUHN U JOTOJIHUTEIBHBIX HCTOYHHUKOB;

WCIIONI30BAaTh IPH BHITOJHEHUN Y4eOHBIX 33/IaHUH HAYYHO--TIOMYJISIPHYIO JIUTEPATYpy (HU3MIECKOTO
COJEpXaHUs, CIPaBOYHbIE MaTepuajbl, pecypchl ceTu VIHTepHET, BIajeTh NpUEMaMHU
KOHCIIEKTHPOBaHUS TEKCTA, Mpeo0pa3oBaHus HH(GOPMAIIUK U3 OJHOW 3HAKOBOH CUCTEMBI B IPYTYIO;
CO371aBaTh COOCTBEHHBIE MIMCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE MH(OPMAIMU U3 HECKOIBKUX
UCTOYHUKOB (U3MUYECKOTO COJEpKaHUS, MYyOJIMYHO MPEACTABIATh PE3yNbTaThl MPOSKTHOM WU
HCCJIEI0BATENILCKON JEATENIbHOCTH, MPU 3TOM I'PaMOTHO HCIOJIb30BAaTh W3YYEHHBIN MOHATHIHBIN
amnrmapar M3y4aeMmoro pasgena (pU3MKM M COINpPOBOXAATh BBICTYIUICHHE MpPE3EHTAaLuell ¢ yu€Tom
0c00EHHOCTEH ayIMTOPHU CBEPCTHUKOB.



TEMATHUYECKOE INIAHUPOBAHUE
7 KJIACC

KoanuectBo 4yacoB DJIeKTpPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undpoBbie)
n/n NMPorpaMmbl Bcero Konrpoapneie | Ipakriyeckue o0pa3zoBaTeJbHbIE
padoThI padoThbI pecypes
Paznen 1. @usuka v e€ poJib B IO3HAHNH OKPY/KAKIIEr0o MHPa
bubmnoreka [IOK
11 Pusitia - Hayka 0 Ipupose 2 h_tt_ps://m.edséclj.ruﬂf416194
butmorexa [IOK
12 DusnriccKue BenunHb 2 L Ptipsim edsop 71416194
1.3 EcTecTBeHHOHAYYHBII METO/I TTO3HAHUS 2 1 EH6H_HOTeKa HOK
https://m.edso00.ru/7f416194
Uroro no pazneny 6
Pa3nen 2. IlepponavyaibHbIe CBeleHUs 0 CTPOEHHH BellecTBa
21 CTpoeHue BeniecTra 1 bubsmorexa ITOK
https://m.eds00.ru/7f416194
29 JIBMKeHrE U B3aUMOJICUCTBUE YaCTHI] 2 1 bubmioteka IIOK
BEIIECTBA https://m.edso0.ru/7f416194
2.3 ArperaTHbpIe COCTOSHUS BEIIECTBA 2 bubmorexa [TOK
https://m.eds00.ru/7f416194
Hroro no paznenry 5
Pasznen 3. J/IBusxeHune u B3auMojelicTBHeE TeJl
butmorexa [IOK
31 Mexamiieckos ABHKCSHHE 3 Ptipsim edsop 71416194
bubamnoreka [IOK
3.2 Huepuus, Macea, II0THOCTS 4 1 https://m.edS(I)lo.ru/7f416194
3.3 Cwta. Buns! cun 14 1 2 E;%%Z%iiﬁﬁ? £416194
Utoro no pazneny 21
Pa3nen 4. JlaBsieHne TBEPABIX TeJ, ;KUIKOCTEH 1 ra3oB
41 Jasnenue. [lepenaya naByieHus TBEPABIMU 3 bubmiorexa IIOK

TCJIAMH, Y KMIKOCTSIMH U ra3aMH

https://m.edsoo.ru/7f416194
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bubmorexa IIOK
4.2 JaBICHHE SKHKOCTH > https://m.edso00.ru/7f416194
bubmorexa IIOK
4.3 Atmocheproe rasieHne 6 https://m.edso0.ru/7f416194
44 JelicTBrE XUIKOCTH U ra3a Ha NOTPYKEHHOE 7 1 5 Bbubmoreka [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Wtoro no pazgeny 21
Paznen 5. Padora m MOIIHOCTb. JHEprust
bubmorexa IIOK
>1 Pabora u MomHOCTE 3 . https://m.edso0.u/7f416194
bubmiorexa IIOK
52 TTpocTeie MeXaHH3MBI ° . https://m.edso00.ru/7f416194
butmorexa [IOK
53 MexaHnueckast SHeprusi 4 1 1 https://m.edso0.ru/7f416194
Utoro no pazneny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 TTPOTPAMME 68 3 11
8 KUIACC
KonnuecTBo 4yacoB DJeKTPOHHBIE
. HaumeHoBaHue pa3aesioB U TeM (uudpoBbie)
Ne i/ S —— Beero Ko;Tpo.m,m,le HpﬁaKTuqecmle 0Gpa30BaTEBLHBIE
padoThI padoThI pecypeb
Pa3nen 1. TenJioBble ABJIeHUS
11 CtpoeHue 1 CBOHCTBA BEIIECTBA 7 bubmorexa LIOK
' https://m.edsoo.ru/7f4181ce
butmorexa [JOK
1.2 Tenosbie mporeccy! 21 1 S https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DiaekTpuyeckne 1 MATHUTHDIE SIBJIEHUSI
21 DNEKTPUYECKUE 3apsabl. 3apssKEHHBIC Tella 7 1 bubmmorexa [JOK
' ¥ X B3aHMOJICHCTBUE https://m.edsoo.ru/7f4181ce
2.2 [TOCTOSHHBIN IEKTPHUUSCKUI TOK 20 1 7 bubnmoreka [IOK
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butmorexa [JOK
23 MarHuTibIe ABICHHA 6 ! 15 https://m.edsoo.ru/7f4181ce
24 DJEeKTpOMarHuTHas UHIYKLIUS 4 bubmorexa LIOK
' https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37
PesepBHoOe Bpems 3
OBIIEE KOJIMYECTBO YACOB 110 TTPOTPAMME 68 3 145
9 KUIACC
KosnuecTBo 4acoB DJIeKTPOHHBIE
HanmenoBanue pa3nesioB U TeM (mudposbie)
Ne n/m T —— Beero Kognpom;nme Hp6aKTl/Iqec1cne 06pA3OBATEILHBIE
padoTsI padoThI pecype
Pa3znen 1. MexaHuyeckue siBJIEHUS
11 MexaHn4ecKoe IBMKEHNE H CIIOCOOBI €TI0 10 1 butmorexa [JOK
' OIMCaHHs https://m.edsoo.ru/7f41a4a6
. bubmotexa [JOK
12 B3aumozercTaHe Tex 20 ! 3 https://m.edsoo.ru/7f41a4a6
butmorexa [JOK
13 3aKoupt coxpaneHi 10 3 https://m.edsoo.ru/7f41a4a6
Utoro no pazaeny 40
Pa3nesn 2. Mexann4yeckue K0Jie0aHusi M BOJHBI
butmorexa [JOK
21 MexaHnueckne KoieOaHust 7 3 https://m.edsoo.ru/7f41a4a6
butmorexa [JOK
2:2 MexaHHHECKHE BOTHEL. 3BYK 8 ! 3 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3nes 3. DjeKTpOMArHUTHOE 10J1e M JIEKTPOMATHUTHBIE BOJHBI
31 DNEKTPOMArHUTHOE MOJIE U 6 2 bubmorexa [IOK
' HIICKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazaerny 6

Paznen

4. CBeToBbLI€ IBJICHUS
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41 3aKOHBI pacpOCTPAaHEHUS CBETA 6 2 bubmiorexa IIOK
' https://m.edsoo.ru/7f41a4a6
butmorexa [JOK
4.2 JIMH3BI B ONITHYECKUE TTPUOOPEI 6 3 https://m.edsoo.ru/7f41a4a6
butmorexa [JOK
43 Pasnoxxenue 6e10ro cBeTa B CIICKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KanToBble iBJIEHHA
butmorexa [JOK
51 Hcnyckanue v MOTJIONIeHHEe CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
butmorexa [JOK
52 CpocHie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
butmotexa [JOK
53 FLnepHpie peaxiun ! . . https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 17
Paznea 6. IloBTopuTe/ibHO-00001AI0IM I MOTYIb
6.1 [MoBTOpEeHHe 1 0O0OIIEHUE CONEPHKAHUS 9 5 bu6morexa [TOK
' Kypca hu3ukd 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Wtoro no pazaeny 9
OBHIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 3 27
MNOYPOYHOE IVNIAHUPOBAHUE
7 KJIACC
Ne KoanuyecTBo yacos Jlara DJIeKTPOHHbIE LH(POBBIE
. Tema ypoka Konrpossbnbie | I[IpakTuyeckue o0pa3oBaTeJIbHbIE
n/n Bcero U3yYeHHs
padoTbl padoThI pecypchl
1 ®u3nka — HayKa o npupoae. SABneHus 1
TIPUPOJIBI
2 dusznuecKue sBICHUS 1
3 dusnyecKre BEIMYUHBI M UX H3MEPEHHE 1
VYpok-uccnenosanue "3mepenne
4 TEMIIEPATYPBI TP MOMOIIH KUIKOCTHOTO 1 1

TEpPMOMETPA U AATIHNKA TeMIIepaTyphl"
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MeTOI[I)I HAaYYHOI'O ITO3HAHU . Omnucanue

butmorexa [JOK

5 . .
(U3UYECKUX SABJICHUN C TIOMOIIBIO MOJIEIIEN https://m.edsoo.ru/ff09f72a
VYpok-uccaenosanue "[IpoBepka runoressl:
6 JATLHOCTH MOJNIETA IMApUKa, MYIIEHHOTO
TOPU30HTAIILHO, TEM OOJIbIIIE, UeM OOJIBIIE
BBICOTA TTycKa"
TPOEHHUE B 1Ba. ONBITH
7 COIE);:HB:}O CLEZC I/ICKOeTHoe :BT ocHIE Bubmiorexa OK
A HIE JMCKP P https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBM>KEeHME YaCTHII BEIISCTBA buGmorexa LIOK
Bt https://m.edsoo.ru/ff0a013e
Ypoxk-uccienopanre « OIBITHI 110
9 HaOJTFOICHHUIO TETIOBOTO PaCIINPEHUS
ra3oB»
10 ArperaTrHble COCTOSHHS BEILIECTBA
OCO0EHHOCTH arperaTHbeIX COCTOSHUN BOJIEI.
11 O600menue 1mo pa3 eny «Ile BOHa‘IaJII)H)iIe buGmiorexa LIOK
pazieiy p https://m.edsoo.ru/ff0a0378
CBEJICHHSI O CTPOCHUH BEIISCTBA»
Mexannueckoe AprkeHue. PaBHOMepHOE 1 bubmmorexa [IOK
12 )
HEPaBHOMEPHOE JIBH)KCHHE https://m.edso0.ru/ff0a05c6
13 CxopocTb. EMUHUIIEI CKOpOCTH bubmiorexa LLOK
p e P https://m.edsoo.ru/ff0a079c
14 Pacuer myTH m BpeMeHH IBMIKEHUS bubmiorexa LIOK
T P a1 https://m.edsoo.ru/ff0a0ae4
15 Hneprma. Macca — Mepa HHEPTHOCTH TET bubmiorexa LLOK
PIHA. p p https://m.edsoo.ru/ff0a0c10
16 IlmoTHOCTH BemecTBa. Pacuet Macchl u butmorexa [JOK
00beMa Tella 0 ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGoparopnas padora Ne 1 «Onpenenenue
MIJIOTHOCTH TBEPIOTO TENay
18 Pemenue 3aga4d mo teme "IlnoTHOCTH bu6mmorexa [IOK
BeniecTa" https://m.edsoo.ru/ff0al23c
19 Cwuia KaK XapaKTepUCTHKA B3aUMOJICHCTBHSI

ten. Cuna ynpyrocta. 3akoH ['yka
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JlaGoparopHas padora Ne 2 «3ydueHne

20 3aBUCUMOCTH pacTshkeHHs (edopMmaiiim)
MPY>KUHBI OT MPHIJIOKESHHOM CHITB)
21 [[ABnenue Tarorenus. Cuna TsHKECTH
BSI3b MC CHJION TSDKECTH M MacCOu
22 Sena. Bec)lgj};a. Pemrenue 3amau mo Teme bubmorexa IIOK
" " https://m.edsoo.ru/ff0al778
Cua TsKecTH
Cuna TsOKECTH Ha APYTHUX IJIaHeTax. bu6morexa LIOK
23 _
dusnyueckre XapaKTePUCTUKH TUTaHET https://m.edsoo.ru/ff0a1502
butmmorexa [JOK
24 Usmepenue cuin. JlunamMmomerp https://m.edsoo.ru/ff0al8ce
butmorexa [JOK
25 Bec Tena. Hesecomocts https://m.edsoo.ru/ff0al778
26 CroxxeHue IByX CHJL, HAIPaBJICHHBIX IO bubmorexa [IOK
OJIHO# npsiMoii. PaBHOIEHCTBYIOIIAST CHJT https://m.edsoo.ru/ff0ala70
27 Pewenne 3anay no teme
"PaBHogeiicTByromas cui'
28 Cuna Tpenus u e€ Busibl. TpeHue B Ipuposie bubmorexa [IOK
Y TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGoparopnas padora Ne 3 «3yueHne
29 3aBHCUMOCTH CWJIbI TPEHHS CKOIBXEHUS OT bubmorexa [IOK
CHJIBI IABJICHUS U XapaKkTepa https://m.edsoo.ru/ff0alcc8
COIPHUKACAIOIIMXCS IOBEPXHOCTEI
30 PemeHI/Ifi 3aj1a1 Ha ONpeJieNnieHne
PaBHOACHCTBYIOIICH CHIIBI
Pewenne 3amau no remam: «Bec Tena»
31 «Fpaq)nqecfoe M300paKeHNE CUI» «C,PIJILI» bubmorexa LIOK
N ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOnEHCTBYIOMAS CHID)
Konrponbnas pabora Ne 1 mo remam:
32 «MexaHndJeckoe JBIKEeHUE», «Macca,
IJIOTHOCTEY, «Bec Tenay, «['paduueckoe
n300paxkeHrne cui, «CHIbDy
33 Hasnenne. CiocoObl yMEHBIIEHUS U bu6morexa LIOK
YBEIMYCHHSI JIABJICHHSI https://m.edsoo.ru/ff0a20a6
34 JaBnenue raza. 3aBUCHMOCTb JIaBJICHUS ra3a bubmmnorexa [JOK



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

0T 00BEMa, TeMIepaTypbl

https://m.edsoo.ru/ff0a2376

35 [lepenava naBneHus TBEPABIMHU TEIAMH, bubmmorexa [IOK
JKUIKOCTSAMU U Ta3aMu. 3axoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBieHue B )XUJIKOCTU U ra3e, BEI3BAHHOE butmorexa [JOK
EWCTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pewenne 3anay no teme «JlapneHue B bubmorexa [IOK
KHJKOCTU M ra3e. 3akoH [Tackassy https://m.edso0.ru/ff0a2826
butmorexa [JOK
38 Coobmaromprecs cocy et https://m.edsoo.ru/ff0a2970
39 lMunpaBmuueckuii mpecc bubmorexa IIOK
https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. IlopurHeBoi KUIKOCTHBII
Hacoc
a1 ATmochepa 3eMI U IPUYUHBI €€ bubmorexa [IOK
CYIIIECTBOBAHMSI https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. ATMocdepHOe 1aBieHUE Eﬁ%ﬁiﬁiiﬂﬁﬁoﬂwa
43 Uzmepenue atmocgepHoro nasieHus. OnbIt bu6morexa LIOK
Toppuuenu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(EPHOTO AABJICHHUS OT bubmorexa [IOK
BBICOTHI HaJl YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe bubnunorexa IIOK
JIaBJICHHE HA Pa3IMYHBIX BRICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwne 3amau o reme " AtmocdepHoe
JaBiexHue"”
47 JeiicTBHE XKUAKOCTH U Ta3a Ha TOTPY>KEHHOE bu6moreka [JOK
B HUX T€JO. ApXUMEJIOBa CUJIA https://m.edsoo.ru/ff0a3276
8 | memamamaoner o, tehTayOueH Y Batimotexa LIOK
t e yrom https://m.edsoo.ru/ff0a33fc
TEJI0, TOTPYKEHHOE B YKUJIKOCTHY
49 3aBUCHUMOCTE Beca Teja B BOAE OT 00bEMA bu6mmorexa [IOK
HIOTPY>KEHHOM B )KHUJIKOCTh YaCTH TEJa https://m.edsoo.ru/ff0a3514
50 I1naBanve Ten buGmiorexa LIOK

https://m.edsoo.ru/ff0a3a96



https://m.edsoo.ru/ff0a2376
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https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
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https://m.edsoo.ru/ff0a3a96

Apeomerp. Onpenenenue e

51 R N
rpy30MOAbEMHOCTH TIOJTBOJTHOM JIOJKHU"
P s «ll
o | o oo dhmanne Bamorera LK
YAOB. BOSAYX L https://m.edsoo.ru/ff0a3654
TBEP/IBIX TEJL, JKHJKOCTEH U Ta30B»
Kontponbnas pabota Ne 2 o Teme
53 «JlaBneHue TBEpABIX TEI, JKUJKOCTEH U
ra3oBy
butmorexa [JOK
54 Mexannueckas pabora
P https://m.edsoo.ru/ff0a3g2
butmorexa [JOK
55 MomHocTh. EMuHUIBI MOIITHOCTH
H S B https://m.edsoo.ru/ff0a3f82
56 Ypok-uccaenoBanue "Pacuér MmommuocTy,
pa3BHBAaEMOi MIPH MOABEME IO JiecTHHUIIE"
57 IIpocteie Mexanu3Mebl. Peryar. PaBHoBecue
CHWJI Ha phIUare
Prryaru B TexHHKE, OBITY U TIPUPOJIE.
58 JlaboparopHas a6’0ra J\J}'; 5 «II)/ICI::JII::I[OBaHHe bubmorexa LIOK
paropHas b N https://m.edsoo.ru/ff0a478e
YCIIOBUI paBHOBECHSI PhIyara
Pemenue 3aaa4 1o teme «YciaoBus butmotexa [JOK
59 .
PaBHOBECHSI phlYara https://m.edso0.ru/ff0a48a6
KoaddurmeHT nosie3Horo AeicTBys
60 Mexanu3ma. Jlabopatopnas padora Ne 6
«3mepenne KI1JI HakJIOHHOM MIOCKOCTH
61 Pemrenue 3amau mo teme "Pabora, butmorexa [JOK
MouHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprus. Kunerndyeckas u bu6morexa LIOK
MOTCHIUATIbHASI DHEPTHSI https://m.edsoo.ru/ff0a4252
63 3aKoH COXpaHEHUS MEXaHMUYECKON SHEPTUn bubmorexa IIOK
P p https://m.edsoo.ru/ff0a4360
YPOK-DKCIIEPUMEHT I10 TEME
"OKCIEepUMEHTAIBHOE ONpEAETIEHNE
64 HW3MEHEHUSI KHHETUYECKON U MOTEHI[MATbHON

SHEPTUU MPH CKaTHIBAHUH TEJIa 10
HAKJIOHHOH IUI0CKOoCTH"



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
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https://m.edsoo.ru/ff0a4360

65 KonTponbeHas pabota Ne 3 mo teme «Pabora 1 1
Y MOIIIHOCTb. DHEPTHUsD
66 Pabota ¢ TekcTamu o Teme "MeXxaHH4eCKoe 1 butmorexa [JOK
BUXEHUE" https://m.edsoo.ru/ff0a4ee6
67 Pabora ¢ Texkctamu 1o teme "JlaBneHne 1 butmorexa [JOK
TBEP/BIX TEJ, JKUIKOCTEH 1 ra30B” https://m.edsoo.ru/ff0a4ffe
Pabora ¢ Tekcramu o Teme "Pabota.
68 y 1
MomHocTh. DHEprus
OBIIEE KOJIMHECTBO HACOB I1O 68 3 11
ITPOTPAMME
8 KUIACC
No KoanyecTBo yacos Jlara DJIeKTpOoHHbIe UG POBHIE
l'l/-lI Tema Ypoka Beero KO]—[TpOJ]],}[],]e ]'[pa]('r]}[qec](ne W3ydenust 06pa30BaTe.]'lebIe
padoTbl padoThI pecypchbl
L | oo eneemercn 1 Sumonera 10K
p https://m.edsoo.ru/ff0a5256
MOJITBEPKICHHUS
2 Macca 1 pa3mMep aTOMOB U MOJICKYIT 1
3 Mogemu TBEPAOTO, KUAKOTO U 1 butmorexa [JOK
ra3000pa3HOro COCTOSHUM BENECTBA https://m.edsoo.ru/ff0a540e
OOBbsicHEHUE CBOWCTB TBEPAOTO, KUAKOTO U
4 ra3000pa3HOro COCTOSIHUM BEIeCTBa Ha 1
OCHOBE TIOJIOKESHUI MOJIEKYIISIPHO-
KUHETUYECKOU TEOpUH
5 Kpucrannuueckre u amopdHble Tena 1 bubmorexa IIOK
P p https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallUJUIIPHOCTD. 1 bubmorexa [IOK
[ToBepXHOCTHOE HATSHKCHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciMpeHne U CKaTHe 1 bubmorexa LIOK
P P https://m.edsoo.ru/ff0a5a26
8 Temmeparypa. CBs3b TeMITEpaTyphl CO 1
CKOPOCTBIO TEIJIOBOTO IBUKEHHSI YACTHII
9 Buytpennss sneprust. CnocoObl H3MEHEHHsI 1 bubmmoreka [IOK



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

BHYTpPEHHEN SHEprun

https://m.edsoo.ru/ff0a5c60

bu6mmorexa [IOK

10 Brast Tenonepesatin https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepenius "IIpakrudeckoe Bu6morexa [JOK

11 WCIIONTb30BaHME TEIUIOBBIX CBOHCTB BEIIECTB https://m.edsoo.ru/ff0a65c0
Y MaTepHAJIOB B IIJISIX dHEprocoOepekeHus" — ]

12 KomudaectBo TemioThl. Y aenbpHas butmorexa [JOK
TEMI0EMKOCTD https://m.edso0.ru/ff0a6976

13 YpaBHeHHE TEIIOBOTO OanaHca. bubmorexa [JOK
Tennoo0MeH U TEII0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas padora "HccnenoBanue Bu6mmotexa LIOK

14 SIBIICHHSI TETNIOOOMEHA TIPU CMEITUBAHUN https:/m.edsoo.ru/ff0a6ag8
XOJIOTHOM U ropsiueit BoJIbI" S :
Pacuer konmuecTBa TEMIOTHI, HEOOXOMTMOTO

15 ISl HATPEBAHUS TEJA U BBLICISIEMOT0 UM
MIPY OXJIKJICHUN

16 JlaGoparopnas pabora "OnpeneneHue bubmorexa [IOK
yICJIbHOM TEIIIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBA. Y AeThbHAs TeIIoTa bubmmorexa [IOK
CTOpaHUS https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBEpAECBaHUE BuGmorexa IJOK

18 KPUCTAJUTMUECKUX TeJ. Y ebHAas TeTIoTa https://m.edsoo.ru/ff0a71d2
TLJIABJICHUS — )

19 Jlaboparopnas pabora "Onpenenexue bubmorexa LIOK
yIeJIbHOM TEIUIOTHI TUIABJICHHUS JIbaa" https://m.edsoo.ru/ff0a72fe

20 [Tapoobpa3oBaHue U KOHCHCAIIHS. bu6moreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpnas Teminora

21 napooOpa30BaHus U KOHJCHCAIIHH. bu6morexa LIOK
3aBUCHMOCTH TEMIIEPATYPbI KUIICHHS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EepHOro AaBJICHUS
Brnaxxnocts Boznyxa. JlaboparopHas pabora

22 "OnpeneneHrne OTHOCUTEIHHOMN BIAKHOCTH Egggjﬁ;?&iﬁg{f/ﬁoﬂ 628
BO3IYXa" — )

23 Pemiennie 3a1a4y Ha onpesieNICHUE BIAKHOCTH



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
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BO3/yXa

[TpuHIUITBI pabOoThI TEIIOBBIX JIBUTATEICH.

24 [TapoBas TypOuHa. J[Burarensr BHYTPEHHETO
CrOpaHusi
o5 KII rermoBoro aBuratens. TenaoBsie bubmmorexa [IOK
JIBUTATEITH U 3aIllUTa OKPYKaromeil cpeinl https://m.edsoo.ru/ff0a7c7c
26 3aKoH COXpaHEHUSs U MPEeBPAICHNS YHEPTHH
B TEIJIOBBIX MpoLieccax
g | oo oo pane o e B LOK
N " https://m.edso0.ru/ff0a83f2
arperaTHbIX COCTOSIHUH BellecTBa
"
o | Kompomen e oo nmone Bumorera LOK
. " https://m.edsoo.ru/ff0a86ae
COCTOSIHUI BellecTBa
29 Onexrpu3anus Ten. JlBa pomaa
DIIEKTPUIECKUX 3apsIIOB
30 Ypok-uccienoBanue "IIeKTpu3aius el
WHAYKIAEH U IPH COMPUKOCHOBEHUH "
31 B3anmoneiicTBue 3apsokeHHBIX Tell. 3aKOH bubmorexa LIOK
Kynona https://m.edsoo.ru/ff0a87e4
neKTpuieckoe noje. HanpsokeHHOCTD
32 ?neeKTI?quechooreo noonesl. lexlleuHen > bubmorexa LIOK
. https://m.edsoo.ru/ff0a8ala
CYTEPIIO3ULINH HJIEKTPHUECKHUX MOJIEH
33 Hocutenu anekrpudeckux 3apsiioB.
OnemeHTapHbI 3apsia. CTpoeHne aToma
34 [IpoBOAHMKY U AUITAEKTPUKU. 3aKOH bu6moreka [JOK
COXpaHEHHsI TIEKTPHIECKOro 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenne 3a1a4 Ha MpUMEHEHNE CBOKCTB bu6morexa LIOK
AIICKTPUYECKUX 3aPSIOB https://m.edsoo.ru/ff0a90cc
% | comecrmonmn. Horommar BuGmrorexa LIOK
https://m.edsoo.ru/ff0a95a4
AIIEKTPUIECKOTO TOKA
37 JleficTBHS 3JEKTPUIECKOT0 TOKA bubmorexa IIOK

https://m.edsoo.ru/ff0a96b2



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
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Ypok-uccienoanue "JleiicrBue

38 AIIEKTPUIECKOTO MOJISl HA POBOIHUKH U 1
JIMIJIEKTPUKHA"
39 DJEKTPUUECKHH TOK B MeTaJlIaX, >KUAKOCTSIX bu6morexa LIOK
U razax https://m.edsoo.ru/ff0a9838
40 DneKTprdecKas el U €€ COCTaBHBIE YaCTH
a1 Cuuia Toka. JlaboparopHas pabora 05 bubrorexa IIOK
"M3MepeHne U peryMpoBaHie CHJIbI TOKa" ' https://m.edsoo.ru/ff0a8bd6
| e umens B o B 10K
paTopHasi p P ' https://m.edsoo.ru/ff0a9el4
peryJIupoBaHue HANPSHKSHUS
43 CornpoTHBieHHE MTPOBOHNUKA. Y ACIbHOE bubmorexa [TOK
COMPOTUBJICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlaGoparopHas pabora "3aBUCHMOCTH
44 ANEKTPUIECKOT'O COMTPOTHUBIICHHUS 1 bubmmorexa [IOK
MIPOBOJIHKKA OT €r0 JUTMHBI, TUIOIIAIN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOT 0 CEUESHMS U MaTeprana'
3aBUCUMOCTH CHJIBI TOKA OT HAPS>KEHHUS. bubmorexa [IOK
45 -
3akon Oma Juisl yyacTKa Ienu https://m.edsoo.ru/ff0aa44a
JlaGoparopuas pabora "HccrenoBanve
3aBUCUMOCTH CHJIBI TOKA, UAYIIEro 4epe3 bubnunorexa IIOK
46 1 ,
PE3UCTOP, OT COMPOTHUBIICHHSI PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsbKeHus Ha pesucrope”
47 [NocnenoBarensHOE 1 ApaILIETHLHOE
COEJIMHEHHS! [IPOBOJTHUKOB
Jlaboparopnas padora "[IpoBepka mpasuia
CIIOKEHUS HaMPSKEHUH pu bubmorexa [TOK
48 1 :
MOCJICI0BATEIIBHOM COSTMHEHHUHU JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
P T e 1 B LOK
a PH T1ap N https://m.edsoo.ru/ff0aadle
COCJIMHEHUH PE3UCTOPOB
50 Pemenune 3ama4 Ha npuMeHeHue 3akoHa OMa bubmorexa [IOK
JUTSL Pa3JIAYHOrO COSUHEHHSI TIPOBOTHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIHOCTH IMEKTPHUIECKOTO TOKA. bubmmorexa [IOK



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
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https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
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3akon J[xoynsa-Jlenma

https://m.edsoo.ru/ff0ab124

Jlaboparopnas pabora "OnpenerneHve

bu6mmorexa [IOK

52 1
a0O0ThI U MOIIIHOCTH DJICKTPHIECKOr0 TOKa" https://m.edsoo.ru/ff0ab3e0
p P
DJICKTPUYECKHUE IICTTH U TOTPESOUTEIH Bu6muotexa LIOK

53 ANEKTpUIECKOi dHepruu B ObITy. KopoTkoe https:/m.edsoo.ru/ff0ab660
3aMBIKaHHE Jlm. .
[MoaroroBka K KOHTPOJILHOHM pabore 1Mo Teme

54 "DnexTpuUecKue 3apsabl. 3apsHKeHHBIE Tela bubmorexa [IOK
U uX B3auMogercTeusa. [10CcTOSHHBIN https://m.edsoo.ru/ff0abd2c
ANEKTPUIECKU TOK"

KonrponbsHas pabota o Teme

55 "DneKTpuUecKue 3apsiibl. 3apsHKCHHBIE Teja bubmorexa [JOK
U UX B3auMojeicTBus. [1ocTOSHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUUECKUM TOK"

56 ITocTosTHHBIC MarHUTHI, UX B3aUMOJCHCTBHE

57 Ypok-uccienoBanue "N3yuenue nonei 1 bubmorexa [JOK
MTOCTOSIHHBIX MArHUTOB" https://m.edsoo.ru/ff0ac3d0

58 MarnuTtHoe 1ojie. MarHuTHOe moJie 3eMJn 1 butmorexa [JOK
€ro 3HaYCHHUE JUIS KHU3HU Ha 3emile s://m.edsoo.ru/ff0acOba

3 https://m.ed /ff0acOb
OneiT Opcrena. MarauTHoeE mose Bubmiorexa LIOK

59 ANMEKTPUIECKOr0 ToOKa MarHuTHOE 10J1e https://m.edsoo.ru/ff0ac1d?
KATYIIKH C TOKOM — )
[TpuMeHeHne 2IeKTPOMArHUTOB B TEXHHUKE.

60 H£6opaTopHaﬂ pa6c1)za "H3y4yenune neicTBUS 05 bubmorexa IIOK
MArHUTHOT'O ITOJIsl HA TIPOBOJHUK C TOKOM" https://m.edsoo.ru/ff0ac/4a
DNEKTPOABUTATENH TOCTOSIHHOTO TOKA.,

Hcnons3oBanue 3eKTpoaBUTaTeNiei B Bubmorexa [[OK

61 TEXHUYECKUX yCTPOICTBaX U HA TPAHCIIOPTE. https://m.edsoo.ru/f0ac86e
Jlaboparopnas pabdora "KoHcTpynpoBaHue u — '

W3ydeHHe padoThl ANEKTpoABHTraTes”

62 Ombrrer @apanest. 3aK0H IEKTPOMArHUTHOM
naaykuyu. [Ipasuno Jlenna
Onekrporeneparop. CrocoOb! MOTyYCHUS

63 3NIEKTPUIECKON SHEPIuu. DIEKTPOCTAHLIUI

Ha BO30OHOBJISIEMBIX HCTOYHHKAX OHEPrumn
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[loaroroBka K KOHTPOJILHOM pabore Mo Teme

64 n n 1
OneKTpuYecKie U MarHUTHBIE SIBJICHUS
65 Konrtponbhas pabora o Teme 1 bubmmorexa [IOK
"DIeKTPUYECKHE U MATHUTHBIC SIBJICHUS" https://m.edsoo.ru/ff0ach14
66 Pesepsubrii ypok. Pabora ¢ Texcramu 1o 1 bu6morexa LIOK
teme "TemnoBrie siBIeHUs" https://m.edsoo.ru/ff0acc5e
67 PesepeHelii ypok. Pabora ¢ Tekcramu mo 1 bubmoreka [JOK
teMme "TIoCTOSAHHBIH HIeKTpUUeCKHil TOK" https://m.edsoo.ru/ff0acdc6
68 Pesepeublii ypok. Pabora ¢ Tekcramu mo 1
TeMe "MarauTHeie SBJICHUS"
OBLIEE KOJIMYECTBO YACOB I10 68 2 145
[TPOTPAMME '
9 KJIACC
Ne KoanuyecTBo yacos Jara DJIeKTpoHHbIe UG POBHIE
11/-11 Tema ypoka Beero Kontpoanubie | IlpakTuueckne Wayenus o0pa3oBareJibHbIE
padoThI padoThI pecypcbl
1 Mexannueckoe ABUKeHUE. MaTepuaibHast 1
TOUKa
2 Cuctema orcuera. OTHOCUTEIBHOCTh 1 bubmorexa [IOK
MEXAHUYECKOr'O IBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE TTPSIMONMHEHHOE IBUKEHHE 1 bubmorexa IIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMEpHOE MPAMOIMHENHOE IBUKEHUE. 1
CpenHsisi ¥ MTHOBEHHAs CKOPOCTh
5 [IpsmonuHeHOE paBHOYCKOPEHHOE 1 bu6morexa LIOK
JIBIDKEHUE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CKopocTh IpSIMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO JIBYOKEHMSL. [ "paduk 1
CKOpOCTH
7| yexopennn rens npn pasnoycrapenion ) ) BuGmrorexa LIOK
YCKOp PH PaBHOYCKOp N https://m.edsoo.ru/ff0adb18
JIBIDKEHUH 110 HAKJIOHHOW TTIOCKOCTH
8 CsobOonnoe nanenue teil. OnsITel [ amumnes 1
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PaBHOMepHOC ABHUIKCHHUE 11O OKPYXXHOCTH.

butmorexa [JOK

9 }l:[;%f;i 21(1;2;:;:;? obpamerns. Jineiinas u https://m.edsoo.ru/ff0ae176
10 LleHTpOoCTpeMUTENEHOE YCKOPEHNE
11 [TepBsiit 3akon HeroToHa. BexTop cuisl Eﬁ?ﬁ?ﬁ%&?ﬁﬁo 26612
12 Bropoit 3akon Herorona. bu6moreka [JOK
PaBHoselicTRYOMAs CHITa https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akon Herorona. Cyneprno3unus cui BH6H,HOTeKa LIOK
https://m.edsoo.ru/ff0ae982
14 Pemenne 3a1au Ha MpUMEHEHNE 3aKOHOB bu6morexa LIOK
HeroTona https://m.edsoo.ru/ff0aeb6c
bubmorexa [JOK
15 Cuua ynpyrocti. 3akon 'yka https:/ m.edsétl).ru/fanecaZ
16 Pemenne 3amau mo teme «Cuma ympyroctm
17 JlaGoparopHas padora «Onpe/ereHue bubmorexa [JOK
KECTKOCTH TPY>KHHBD» https://m.edsoo.ru/ff0aee28
bubmmorexa [IOK
18 Cua Tpenia https:// m.edséi).ru/fanf738
19 Pemenne 3amau o teme «Cusa TpeHUSD BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0afa26
20 JlaGoparopnas padora "OnpeneiieHue bubnmnorexa IIOK
K02 HUIMEeHTa TPEHUS CKOJIbKeHHS" https://m.edsoo.ru/ff0af8be
21 Pemrenne 3amau mo teme "3akoHbsl HeroToHA. butimmorexa [JOK
Cuua ynpyroctu. Cusia Tpenus" https://m.edsoo.ru/ff0afb8e
29 Cuia TSDKECTH U 3aKOH BCEMUPHOTO bu6moreka [JOK
TATOTEHHsS. YCKOpEHHE CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepeHwms "/IBrkeHHE TeT BOKPYT
23 rpaBuTanoHHOro eHTpa (ComHeuHas
crucreMa). ['amaxkTuku"
24 Pemenne 3agad mo teme "Cuita TSDKECTH B bu6mmorexa [IOK
3aKOH BCEMHUPHOr'O TATOTEHHUs" https://m.edsoo.ru/ff0af5f8
o5 [TepBas kocMHu4ecKas CKOPOCTb. Bbubmorexa [IOK

HeBecomocTp U ieperpy3ku

https://m.edsoo.ru/ff0af33c
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PaBHOBeCHEe MaTepHATbHON TOUKH.
AobconrotHO TBEpIOE Teno. PaBHOBecHe

butmorexa [JOK

26 TBEPIOTO TeJa C 3aKPEIUIEHHONW OChIO https://m.edsoo.ru/ff0afe36
BpaIlCHUS
27 MowmeHT cuibl. Lentp Tsoxectu
8 Pemenne 3amau mo reme "MOMEHT CUJIBL. bubmorexa [IOK
Ientp TsbxecTn" https://m.edsoo.ru/ff0b02b4
20| Mexammeccros e, Bramioreiore BuGmrorexa LIOK
ren" https://m.edsoo.ru/ff0b0408
30 Fﬁiﬁﬁﬁiﬁiﬁiﬁ; ?[z;ilg?iggqlgmHMoneﬁcmne buGmiorexa LIOK
ren" https://m.edsoo.ru/ffOb06ec
| Mmmonem e oum Saon Bamorera LOK
HeyIpyToe BIaMMOTEHCTRHE https://m.edsoo.ru/ff0b07fa
32 Pemenne 3amay mo Teme "3aKOH COXpaHEHHS bubmmorexa [IOK
umIyIbca" https://m.edsoo.ru/ff0b096¢c
33 VYpok-koH(pepennus "PeakTuBHOE BIKEHUE
B IIPUPOJIE U TEXHUKE"
34 Mexanuueckasi paboTa U MOIIHOCTb Eﬁ?ﬁiﬁiiﬂﬁ/ﬁomw 4
35 Pabota cuibl TSXKECTH, CHIIB YIPYTOCTH U bu6morexa LIOK
CHJIBI TPCHHSI https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabora «OmnpeneneHue
36 paboThI CUITBI TPEHUSI TPU PaBHOMEPHOM
JBIDKEHUH TeJia 10 TOPU30HTATIBHON
HIOBEPXHOCTH»
37 CBs13b sHeprun U padoTsl. [loTeHnnansHas
SHeprus
38 Kunernueckas sneprus. Teopema o bubmmorexa [IOK
KUHETHYECKON SHEPrUH https://m.edsoo.ru/ff0b0c32
39 3aKoH COXpaHEeHHs PHEPTHH B MEXaHHUKe
40 JlaboparopHas pabora «3yueHne 3akoHa bu6morexa LIOK

COXPaHEHUS YHEPTUM

https://m.edsoo.ru/ff0b12fe
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a1 KonebaTensHoe IBHKESHHE H €r0 butmorexa [JOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858

47 3aryxaromue KojebaHus. BeIHyKICHHbIC bubmorexa [IOK
kosneOanus. Pezonanc https://m.edsoo.ru/ff0b20f0

43 Marematnueckuil ¥ TPy KUHHBIA MaSTHUKH
Ypok-uccienopanre «3aBUCHMOCTbD MTEPHOIA

44 KOJICOaHUI OT KECTKOCTH MPYKUHBI U MACCHI 53657/?7:6;?5(])_})?‘5/ﬁ0b1 97a
rpy3a» AL )

45 [IpeBpamienne SHEPTUH TTPU MEXAHUIESCKIX
KoJIe0aHusIX
JlabGoparopHas pabora «OnpesereHue

46 ‘IaCTOI?[bI Hpneplfoxxa Kone6a11i1/1£1;1 MPYKUHHOTO bubmorexa LIOK
MAT I https://m.edsoo.ru/ffOblaec
Jlaboparopnas padora «IIpoBepka

47 HCSaBII)/ICI/Il\l/:I)OCTI/IpHepI/IOHa foneé)aﬁnﬁ rpy3a bubmorexa IIOK
MOJIBELIEHHOT'O K HUTH, OT MacChl Ipy3a» https://m.eds00.1u/ff0b197a
Mexanuyeckue BoiHbl. CBOMCTBA

48 MEXaHUYEeCKUX BOJH. [IpomosbHbIe 1 bubmorexa [IOK
S — https://m.edsoo.ru/ff0b21fe

49 VYpok-koHpepennus "MexaHH4YeCKHe BOTHBI
B TBEpAOM Teuie. CelicMuyecKie BOJIHb!"

50 3Byk. PactipocTpanenre u orpakeHue 3ByKa

51 Ypok-uccnenopanue "HabmroneHue
3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTHI"

52 I'poMKOCTh 3ByKa U BHICOTA TOHA.
AKYyCTHUYECKHUI pPE30HAHC

53 Ypok-koHpepeHms "Y IbTpa3ByK U bu6mmorexa LIOK
uH(}pa3ByK B IPUPOJIEC U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[MoaroroBka kK KOHTPOJILHOH pabore Mo Teme

54 "3akoHbI coxpaHeHus. MexaHnueckue Eg6§2(rﬁzlaasg)orllf/ﬁ0b25 f0
KOj1e0aHuUs ¥ BOJIHBI" L :
KonTponbaas pabota o Teme "3aKoHBI

55 COXpaHEHUs. MeXaHHUecKre KoJIeOaHus U

BOJIHEBI"
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9JI€KTpOMaFHI/ITHO€ I1I0JIC.

butmorexa [JOK

56
DJIEeKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBo¥iCTBa 3NIEKTPOMArHUTHBIX BOJIH
Ypok-koHpepennus "llkana Bubmorexa [IOK
58 AJIEKTPOMAarHUTHBIX BOJIH. Mcronb30Banve
. https://m.edsoo.ru/ff0b2fe6
AICKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBsI3n" .
VYpok-uccnenosanve "M3ydyeHne cBOUCTB
bubnmnorexa IIOK
59 AIIEKTPOMArHUTHBIX BOITH C TIOMOIITHIO , 1
MoGHITbHOTO Tenedhora” https://m.edsoo.ru/ff0b2c6¢c
60 Pemenwne 3amau Ha onpe/ieieHUe YaCTOThI U
JUIMHBI DJICKTPOMArHUTHOM BOJTHBI
61 DneKTpoMarHuTHas MPUpPoia CBETA. bubmorexa [IOK
CkopocThb cBeTa. BoHOBBIC CBOCTBA CBETA https://m.edsoo.ru/ff0b31d0
Ucrounuku csera. [Ipsmonnnelinoe
bubmorexa [IOK
62 pacnpocTpanenue cBeta. 3atMenus ColHIa 1 ) .
Tynbl https://m.edsoo.ru/ff0b3658
3aKkoH OoTpakeHHs cBeTa. 3epkania. Pemenue Bubmiorexa [[OK
63 3a/1a4 Ha IPUMEHCHHE 3aKOHA OTPAKCHUS
CBJéTa p p https://m.edsoo.ru/ff0b38c4
64 [Ipenomnenne cBera. 3aKOH MPEIOMIICHUS bu6morexa LIOK
cBeTa https://m.edsoo.ru/ff0b3aea
ITosHOE BHYTpEHHEE OTPaXKCHUE CBETA.
bubnmnorexa IIOK
65 Hcronb30Banue MOTHOTO BHYTPEHHETO https:/m.e dscﬁ) (U/ffOb3c5e
OTpPayKE€HUs B ONTUYECKUX CBETOBOAAX — ]
JlaboparopHas pabora "HccnenoBanue
66 3aBUCHMOCTH YTJIa TIPEJIOMJICHUS] CBETOBOTO
Jyd4a OT yIJa IaJIeHUs Ha TpaHuLle "BO3yX-
cTekyo""
Ypok-koHpepenms "Vcnonp3oBaHue
67 MOJTHOTO BHYTPEHHETO OTPaKCHUS:
CBETOBOJIBI, ONTHKOBOJIOKOHHAS CBSI3B"
bu6mmorexa [IOK
68 JIuu3el. OnTrYecKas CHia JIMH3bI
https://m.edsoo.ru/ff0b3f2c
. bubmorexa [IOK
69 [TocTpoeHne n300paskeHUi B JIMH3aX 1

https://m.edsoo.ru/ff0b444a
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JlaGoparopHas pabora "OnpenencHue

70 (hOKYCHOT'O paCCTOSIHUS U ONTHYECKON CHIIBI bubmorexa IIOK
9 " https://m.edsoo.ru/ff0b4206
COOMpAroIIeH JTMH3BI
71 VYpok-koHpepernus "OnTrdeckue TMH30BbIE bubmorexa LIOK
npubopsr” https://m.edsoo.ru/ff0cOa7e
72 ['na3 xak onTHueckas cucreMa. 3peHue bubmorexa IIOK
] https://m.edsoo.ru/ff0b4684
73 Ypok-koHbepernuus "ledexrst 3penns. Kak
COXPaHUTh 3peHue"
1| pnmmen Semo e serent. O Busorea 0K
) p H ' https://m.edsoo.ru/ffoc0f4c
Hucnepcus ceera
JlabGoparopHas pabota "ONBITHI 11O
75 Pa3oKEeHUIO OEJIOro CBETa B CIIEKTP U bubmorexa [IOK
BOCIHPHSTHIO [[BETA IPEIMETOB P UX https://m.edsoo.ru/ff0c0e2a
HaOJIIOICHIH Yepe3 IBETOBbIe QUIBTpPhI"
Ypok-tipakTrkyM "BomHOBEIE CBOMCTBA
76 cBeTa: Aucnepcus, uaTepdepeHus u
audpakuus’”
77 Onsitel Pe3epdopaa v nimanerapHas MoJeb bubmorexa [IOK
aroma https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Monens aroma bopa
79 HcnyckaHve U MOTJIOIEHUE CBETA ATOMOM. bu6morexa LIOK
KBantsbl. JIMHeHyaTbie CISKTPhI https://m.edsoo.ru/ff0c144c
80 Ypok-nipaktukyM "HaO:ro/ieHre CrieKTpoB bu6moreka [JOK
ucryckanus" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BHJIBI bubmiorexa LIOK
https://m.edso0.ru/ff0c1672
82 Ctpoenue atoMHoOro siapa. Hyknonnas bubmorexa [IOK
MOJIETb https://m.edsoo.ru/ff0c18ac
83 PanuoakruBHbIC IpeBparieHus. M30Tormb bubmorexa [TOK
g pepatll ] https://m.edsoo.ru/ff0clal4
84 Pemenne 3amag mo teme: "PagroakTHBHBIE Bbutmorexa [JOK

TIpeBpaIeHus "

https://m.edsoo.ru/ff0clb4a
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85

HepI/IO,Z[ noJjrypaciajia

Ypok-koHpepenwst "PagnoakTHBHbIC bu6mmorexa [IOK
86 " .
U3JIYUCHHS B TIPUPOJIC, MEIUIIMHE, TEXHUKES https://m.edsoo.ru/ff0c2126
87 SInepHble peakunu. 3aKOHBI COXPaHEHHS bubmmorexa [IOK
3apsIOBOI0 M MaCCOBOT'O YKCElT https://m.edsoo.ru/ff0c1c58
DHeprus CBs3U aTOMHBIX sijiep. CBsI3b MacChl bubmorexa [IOK
88 .
Y SHEPIUU https://m.edsoo.ru/ff0cld7a
89 Pemenwne 3amau mo teme "SnepHsie peakyn”
Peakuuu cunTe3a u AeneHud saep. butimmorexa [JOK
90 e .
Wcrounuku suepruu CostHIa U 3BE311 https://m.edsoo.ru/ff0c1e88
Ypok-koHpepeHtwms " nepHas SHEpreTUKa.
91 JleficTBHSI paiMOaKTUBHBIX U3ITy4YeHUI Ha
JKUBBIE OpTaHU3MBbI"
[MoaroroBka K KOHTPOJILHOH pabore Mo Teme
92 "INEeKTPOMarHuTHOE TOJIE. bubmorexa [IOK
DJeKTpOMarHuTHbIE BOJHBI. KBaHTOBBIC https://m.edsoo.ru/ff0c223e
siBIeHUA"
KonuTponbHas pabota o Teme
93 "INeKTPOMarHuTHOE TOJIE.
DneKTpoMarHuTHBIEC BOMHBL. KBaHTOBBIE
SIBJICHHS"
94 [ToBTOpenue, obobmenue. JlaboparopHble bu6moreka [JOK
paboTsI o Kypey "B3aumoneiicTue Ten" https://m.edsoo.ru/ff0c245a
IToBTOpEeHU Hue. Pemenu
95 a(::qe(;?{emxi; I?S‘?SCHT-I;eH}?LIXeBa;aH f]o TeMe bubmorexa IIOK
? i https://m.edsoo.ru/ff0c2572
TertoBele IIpoLEcChl
96 Ha(::]ilTe(;I;i}II)If iI’ I?SI?SCHTI;:}I;I}?I;II;(ZI: e:;l io TeMe bubmorexa [TOK
},) o A https://m.edsoo.ru/ff0c2a22
KIIJI TernoBeIX ABUTaTENeit
[ToBTOpenue, o6odmenune. Perrenvie
97 acquI;LIx 1/; Ka‘-IeCL”IFIBeHHLIX 3a7a4 10 TeMe bubmorexa IIOK
" " https://m.edso0.ru/ff0c2b30
KII 551eKTpOoyCTaHOBOK
98 [MoBTOpenue, obodmenue. JlaboparopHble bu6morexa LIOK

pabotsl o kypcy "CBeroBble siBIeHUS"

https://m.edsoo.ru/ff0c2c52



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52

99 ITorTOpenue, obobmeHne. PaboTa ¢ TekcTamu 1 butmorexa [JOK
110 TeMe "3aKOHbI COXPaHEHHsI B MEXaHHKe" https://m.edsoo.ru/ff0c2d6a
100 IToBTOpenue, obobmeHre. PaboTa ¢ TekcTamu 1 butmorexa [JOK
no teme "Kone6anns v BoHb!" https://m.edsoo.ru/ff0c2e82
101 [MoBTOpenue, o6odmenne. Pabora ¢ Tekctamu 1 bu6morexa LIOK
110 TeMe "CBETOBBIE SBICHUS" https://m.edsoo.ru/ff0c3044
IToBTOpenue, 06001IeHue. PaboTa ¢ TekcTaMu
102 " " 1
o temMe "KBaHTOBas U sijiepHas Gusnka
OBIIEE KOJIMHECTBO YACOB I10 102 27

ITPOIT'PAMME
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YYEBHO-METOAUYECKOE OBECIHHIEYEHUE OBPA30BATEJIBHOT' O NIPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

» dusuka: 7-i kinacc: 6a30BbIi ypoBeHB: yaeOHUK, 7 kiaacc/ [lepeimkun .M., Banos A.U.,
AxnmonepHoe obmiecTBo «M3narensctBo «IIpocBemennes

» dusuka: 8- kiacc: 6a30BbI ypoBeHb: yueOHHK, 8 kiacc/ [lepoeikun 1. M., Banos A. 1.,
AxunonepHoe o0mecTBo «M3narensctBo «IIpocBemenney

» dusuka: 9-i knacc: 6a30BbIi ypoBeHb: yueOHUK, 9 knacc/ [lepbrmkun U. M., ['yrauk E. M.,
Wsanor A. U., ITerpoBa M. A., AkunonepHoe o01iectBo «M3narenscTBo «IIpoceeriernney

METOANYECKHUE MATEPHUAJIbI JJI51 YUUTEJISA
Hunaxtuueckue marepuainbl COopHUK 3a1a4 o ¢pusuke B.M.JIykammk

IHUPPOBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
https://sdamgia.ru/



