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HOACHUTEJBbHASA 3AITNCKA

[Iporpamma mo ¢usrke Ha ypOBHE OCHOBHOTO OOIIET0 00pa30oBaHMs COCTABJIEHA HA OCHOBE
MOJIOKEHUH M TpeOOBaHUMM K pe3yiabTaTaM OCBOEHHMs Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3zoBarensHOM nporpammel, ipenctaBieHHbXx B PI'OC 000, a takxke ¢ yuérom (henepanbHOi
paboueii mporpammsl Bocriutanus 1 KoHuenimu npenogaBanus yueOHoro npeamera «Pusnkay.

ConeprkaHue nporpammsl 1o (pU3MKe HapaBiIeHO Ha (POPMUPOBAHHUE €CTECTBEHHOHAYYHOMN
IPaMOTHOCTH OOYyYaroIIMXCsl ¥ OPraHU3aLUI0 U3ydeHUs (PU3MKHM Ha AEATe]IbHOCTHOM ocHoBe. B
nporpaMMme 10 (U3MKE YYUTHIBAIOTCS BO3MOXKHOCTH YYeOHOrO TpeAMeTa B pealu3aluu
tpeboBanuiit ®I'OC OOO K IUIaHUPYEMBIM JHYHOCTHBIM M METalpeAMETHBIM pEe3yJbTaTaM
00y4eHHUs, a TAKXKE MEXIPEAMETHBIE CBSI3U €CTECTBEHHOHAYUHBIX Y4EOHBIX PEJIMETOB Ha YPOBHE
OCHOBHOT0 00111€T0 00pa3oBaHusl.

[Iporpamma mo (u3HMKe ycTaHABJIMBAeT paclpeliesieHue y4yeOHOro marepuaia Mo roaam
oOyyeHus (o Kjaccam), TMpeAjaraeT MNPUMEPHYIO IOCIEI0BaTeIbHOCTh H3YYCHUS TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHSI MPEAMETHOIO COEPKaHMsI U y4ETe BO3PACTHBIX 0COOEHHOCTEH
00y4aroIuxcs.

IIporpamma no ¢uzuke pa3paboTaHa ¢ LEIbI0 OKa3aHUS METOANYECKOH TOMOIIM YYUTEIIO B
co3llaHu# paboUeil MPorpamMMEbl 10 Y4eOHOMY MTPEIMETY.

®du3uka sABISETCS CHUCTEMOOOPA3YIOIIUM JIi €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEIMETOB,
IIOCKOJIbKY (PM3MYECKHE 3aKOHBI JISKAaT B OCHOBE IPOLIECCOB M SIBICHUH, M3y4aeMbIX XHUMHUEH,
Ouosiorueit, actpoHoMuell u Qusnueckoi reorpagueil, BHOCUT BKJIQJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHUpPa, IPEIOCTaBIsAeT Haubosee sCHble 00pa3lbl NPUMEHEHHs HAY4YHOIO MeToja
MO3HAHUS, TO €CTh CII0CO0a MOTyYeHHs JOCTOBEPHBIX 3HAHUI O MHpE.

OnHa u3 rIaBHBIX 3a4ad (hU3MYECKOro oOpa3oBaHUs B CTPYKType o0Iero oOpa3oBaHUS
COCTOUT B (OPMHUPOBAHUU E€CTECTBEHHOHAYYHON TIpaMOTHOCTM M UHTEpeca K Hayke Yy
oOydJaronmxcs.

N3ydyenne ¢u3nku Ha 0a30BOM YpOBHE IpENIoJiaraeT OBJIAJEHUE CIEAYIOLUMU
KOMIIETEHTHOCTSIMH, XapAKTEPU3YIOLUIUMH €CTECTBEHHOHAYYHYIO I'PaMOTHOCTB!

Hay4YHO OOBSICHSTH SIBJICHNUS,
OLIEHMBATh U IOHUMAaTh OCOOEHHOCTH Hay4YHOT'O MCCIIE€0BAHNUS;
MHTEPIPETUPOBATH JIaHHBIE U UCIIOJIb30BaTh HAYYHbIE JOKA3aTEIbCTBA JJIsl IOJyUYEHHUS BHIBOJIOB.

[enu wu3ydeHuss GU3MKM HA YPOBHE OCHOBHOTO OOIIETr0 OOpa3oBaHUs OIPEACIICHB B
Konnenuun npenojaBanus yuyebHoro mpeamera «Pusuka» B 00pa3oBaTelIbHBIX OpraHM3aLUsAX
Poccuiickoit ®enepanuu, peanu3yoOIMX OCHOBHbIE 00IIe00pa3oBaTeNbHbIE POrpaMMBI,
yTBepkAEHHON pemenueM Komutermm MununcrepctBa npocsemenust Poccuniickoit denepanuun
(npotoko:n ot 3 gexadps 2019 r. Ne [IK4BH).

Hean nzyvyenus pU3nKu:
npuoOpeTeHne HMHTepeca M CTpeMIICHUs OOydaloluXcsi K HaydYHOMY H3YYEHHUIO MPHUPOJIbI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
pa3BUTHE MPEACTABIECHUN O HAyYHOM METOJIe MO3HaHUs U (HOPMUPOBAHHUE HCCIIEA0BATEIHCKOTO
OTHOIIEHHUS K OKPYXaIOLIUM SIBIICHUSIM;

(dbopMHpOBaHKE HAyYHOT'O MUPOBO33PEHUS KaK pe3yibTaTa U3y4YeHHUs] OCHOB CTPOCHUS MATEPUU U
(byHIaMEHTAJIbHBIX 3aKOHOB (DM3UKH;

(dbopmMHUpoBaHUE TMPEICTABICHUH O POIM (U3UKK A Pa3BUTHUS JIPYTUX E€CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTH;

pa3BUTHE TNPEICTaBICHUI O BO3MOXXHBIX cdepax Oynymieil mpodeccnoHaabHON AeSaTeNbHOCTH,
CBSI3aHHOM C (PM3UKOM, MOATOTOBKA K JlajbHeeMy 00y4eHHIO B 3TOM HAlPaBJICHHH.

JlocTwKeHre HTUX Lened NporpaMMbel o (U3MKE HAa YPOBHE OCHOBHOTO OOLIETo
o0pa3oBaHMs 00eCIEUNBACTCS PELICHUEM CIICAYIONINX 3a1a4:



npuoOpeTeHne 3HaHMM O JUCKPETHOM CTPOCHHUU BEIIEeCTBAa, O MEXAaHWYECKHX, TEIJIOBbIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
npuoOpeTeHne yYMEHHIl OMHCHIBaTh M OOBACHATH (PU3WYECKHE SBJIECHUS C MCIOJIb30BAHUEM
MOJIyYE€HHBIX 3HAHUM;
OCBOEHHE METOJOB pEIICHUs MPOCTEHIINX pacu€THBIX 3aad C HMCIOJIb30BAaHUEM (PHUIUUECKUX
MOJIEeTIeH, TBOPUYECKUX M MPAKTUKOOPHUEHTHUPOBAHHBIX 3a7a4;
pa3BUTHE YMEHUI HAOII0IaTh MPUPOAHBIE SIBJICHUS U BBIOJHATH OIMbITHI, Ja0OpaTOpHbIE PadOTHI
Y DKCIIEPUMEHTATbHBIC UCCIIEOBAHUS C UCTIOIB30BAaHUEM H3MEPUTEIHHBIX MPUOOPOB;
ocBoeHHuE MPUEMOB paboThl ¢ nHpOpManHen HU3NUECKOTO COAepKaHUs, BKII0Yask HHPOPMAIUIO O
COBPEMEHHBIX JOCTIKCHUAX (PU3UKH, aHAIU3 U KPUTUIECKOE OIICHUBAHNUE WH(OPMAIIHH;
3HAKOMCTBO €O cdepamMu NpodecCHOHATbHON NeATEIbHOCTH, CBSI3aHHBIMU C (U3HKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JJOCTHKCHHIX (DU3HMUECKON HAYKH.

Ha w3ydenne ¢usuku (0a30BBI ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUS
otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heleno), B 8 kiacce — 68 yacoB (2 Jaca B
HEJIENI0), B 9 KJ1acce — 102 gaca 3 yaca B HEJIEIIO).

[Ipennaraemsliii B mporpaMmme no (u3HKe MnepedeHs J1a00paTOPHBIX padOT M OMBITOB HOCUT
pEKOMEHIaTeNbHBIA XapakTep, y4YUTelb JAeNacT BBIOOp MpOBeACHHUs TabOpaTOpHBIX pPadOT u
OIIBITOB C Y4ETOM WHIMBUIYAIBHBIX OCOOCHHOCTEH O0YyJaromMXcsl, CIHCKAa IKCIIEPUMEHTATBHBIX
3aJlaHuH, peAJIaraéMbIX B paMKax OCHOBHOI'O TOCYJapCTBEHHOI'O IK3aMEHa M0 (PU3UKE.
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Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKILET0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3NYECKUE SABICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MpudOOpHI.
[TorpemHocTs u3mMepeHuii. MexxayHapoHas CUCTEMA €IUHMUII.

Kak ¢usuka m apyrue ecTecTBEHHbIE HAyKH M3Yy4aloT Npupony. EcTecTBeHHOHAYYHBII
METOJI IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
SKCIIEPUMEHT [0 TMPOBEpKEe THUIoTe3, O0ObsAcHeHue HalmogaemMoro spiaeHus. Onucanue
bu3NYECKUX SIBICHUHN C IIOMOIIBIO MOJETEH.

Hemoncmpayuu.

MexaHuueckue, TEIIOBbIE, JIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIC SIBJICHUS.

duznyeckue MpudOPsI U MPOoIeaypa IPSIMbIX U3MEPEHUN aHAIOTOBBIM U IIU(GPOBBIM MPUOOPOM.
Jlabopamopnwsie pabomot u onvimeol.

Omnpenenenue HeHbl JeIeHNs HIKalbl U3MEPUTEIBLHOTO Mpuodopa.

N3mepenne paccTOsTHUN.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO Tea.

Ornpenenenre pa3MepoB MAJIbIX TEJ.

W3mepenue TeMiieparypsl Ipy MOMOLIH KUKOCTHOIO TEPMOMETPA U 1aTUMKA TEMIIEPATYPBhI.

[IpoBeneHune uccnenoBaHus MO MPOBEPKE I'MIOTE3bl: JAJIBHOCTh MOJETA IIAPHUKA, MYIIEHHOIO

TOPU30HTAJIBHO, TEM OO0JIbIIIE, YeM OOJIbIIE BHICOTA ITyCKa.

Pa3nes 2. I[leppoHavyaibHbIe CBEICHHUS O CTPOCHHMH BeIECTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, UX pa3Mepbl. ONBITHI, J0Ka3bIBAaIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBuxeHune dactul BemiecTBa. CBs3b CKOPOCTH JBHXKEHHMS 4YaCTUL[ C TEMIEPATypOM.
bpoyHoBckoe naBmxkenue, auddysus. B3aumoneiicTBHe 4YacTHIl BeEIIECTBA: MPUTSDKEHHE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSI ~BELIECTBA: CTPOEGHHME Ta30B, IKUAKOCTEH M TBEPABIX
(kpucTaIIMYecKux) Ted. B3auMocCBs3b MeXIy CBONCTBAMH BEHIECTB B PA3HBIX arperaTHBIX
COCTOSIHUSIX U MX aTOMHOMOJEKYJSPHBIM CTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM
BOJIBI.

Hemoncmpayuu.

Habmonenne OpoyHOBCKOTO JIBUXKEHUS.
Hab6monenue nuddys3un.
Habmroienue siBieHnid, 00bACHAIOUNXCSA MPUTSHKEHUEM WM OTTAIKMBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

Ornenka quaMeTpa aToMa METOJIOM PSIZIOB (C MCIIOJIb30BaHUEM (oTorpaduii).
OnbITh! IO HAOJIIOAEHUIO TEIIJIOBOTO PACIIMPEHHS ra30B.
OnbITHI 1O OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO HPUTSKEHHUSI.

Paszgea 3. /[BuskeHue U B3aUMOJAeiCTBHE TeJl.

Mexanuueckoe [BHKeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
Cpenssist cKopocTb ITPY HEPAaBHOMEPHOM JBUKEHUH. Pacd€T MyTH U BpEMEHU IBUKEHUS.
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SBnenne wHepuuU. 3aKOH HHEpUUU. B3aumonaeicTBue Tesl Kak NpUYMHA H3MEHEHUS
CKOpOCTH JBWKEHHUS Tel. Macca kak Mepa umHepTHOCTH Tena. IlnotHocts BemiectBa. CBsi3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.

Cwia Kak XapakTepucTuka B3aumojenctBus Tten. Cuna ymnpyroctd M 3akoH ['yka.
N3mepeHne cuibl C NOMOIIBID JUHAMOMeTpa. fIBieHHe TArOoTeHHs W cuia Tsokectu. Cuna
TSOKECTH Ha Jpyrux IiaHetax. Bec rtema. HeBecomocTs. CiojkeHue cuil, HallpaBJIEHHBIX IO
ozHO# npsimoil. PaBHozelcTByromtas cui. Cuna TpeHus. TpeHne CKOJIbKEHUS U TPEHUE TOKOS.
Tpenue B npupoje U TEXHUKE.

Hemoncmpayuu.

Habumronenne MexaHU4YeCKOro IBUKEHUS Tela.

N3mepenne ckopocTu MPsIMOJIMHEMHOTO JIBUKEHHUS.
Habmtoienue siBieHUsI UHEPIIUH.

Habmroienue n3MeHeHns: CKOpOCTH MPH B3aUMOJICHCTBUH TEIl.
CpaBHeHue Macc 0 B3aUMOJIEHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopnwsie pabomot u onvimeol.

OnpeneneHre CKOPOCTH PaBHOMEPHOTO ABM)KEHHUS (IIapuKa B IKUAKOCTH, MOJENHU
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jajiee).

Onpenenenne cpeHeN CKOPOCTH CKOJIBKEHHUS OpycKa Wi MIapuKa 10 HAKIIOHHOM MJIOCKOCTH.
Ornpezenenue MmI0THOCTUA TBEPAOTrO Tea.

OnbIThI, JEMOHCTPUPYIOIIME 3aBHCHUMOCTh pacTsokeHus (aedopmanuu) MpPYKUHBL  OT
IIPUJIOKEHHOM CHJIBI.

OnBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJILKEHUS OT Beca Tejla U XapakTepa
CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

JaBnenue. CriocoObl yMEHbBIIIEHUS U YBETMUEHUs JaBieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUA Ta3a oT 00bEMa, Temneparypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuvHbl. 3aBUCHMOCTDH JAaBICHUS KUAKOCTH OT
ryounsl.  [mapocratuueckuit  mapagokc. CooOmarommecs cocyabl.  [uapaBmuueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
obonoukn 3emmu. OnbiT Toppuuermnu. M3mepenue atmocdepHOro naBieHHs. 3aBHUCHMOCTh
atMoc(epHOro MJaBieHHUS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl nns u3MepeHus
aTMOC(hEepHOTO JaBJICHHUS.

JlelicTBHE )XUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teso. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPaTypBhl.

[lepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coobmaronyecs: Cocy/sl.

I'mppaBauyeckuit mpecc.

[IposiBnenue neicTBust aTMOCHEPHOTO TABJICHHS.

3aBUCHMOCTh BBITAJKUBAIONIEH CHUJIIBI OT 00BEMA MOTPYKEHHOW YacTH Tela W IJIOTHOCTH
KUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUITBI BECY BHITECHEHHOW KUJKOCTH.
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VYcnoBue mniuaBaHus TeN: IUIABAHUE WIM HOTPYKEHUE Tel B 3aBUCHUMOCTH OT COOTHOLIEHUS
IJIOTHOCTEN TEJIa U HKUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

HccnenoBanue 3aBUCMMOCTU Beca Teja B BOJAE OT 00b&Ma MOrpyXKEHHOW B JKUIKOCTb YaCTU
Tena.

Omnpenenenne BhITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B HKHUIKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIICH CWJIbIL, JEUCTBYIOLIEH HA TEJIO B MKUIKOCTH, OT
Macchl Tena.

OnbIThl, IEMOHCTPUPYIOIIHME 3aBUCUMOCTh BBITAJKHMBAIOLIEH CHJIBI, JEHCTBYIOLIEH HAa TEJIO B
XKHUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUAKOCTh YaCTH TeJa U OT IUNIOTHOCTHU YKUKOCTH.
KoHcTpynpoBaHue apeoMerpa WiIM  KOHCTPYMPOBAaHHME JIOAKM M ONpelencHue  eé
rpy30M0AbEMHOCTH.

Paszgen 5. Pa6ora u MOIIHOCTH. JHEpPrus.

Mexanunueckast pabora. MOIIHOCTb.

[IpocTpie MexaHU3MBL: pblyar, OJIOK, HaKJIOHHass IUIOCKOCTh. IIpaBuiio paBHOBecus
pbiuara. [IpuMeneHnue mpaBuia paBHOBecHUs pblyara K OJOKY. «30JI0TOE€ MPABUJIO» MEXAHUKU.
KIIJI nmpocTbix MmexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanunyeckas sHeprus. KuHeTtmueckas W mNOTEHUMalbHas sHeprusa. [lpeBpaiienue
OJIHOTO BU/Ia MEXaHUUECKON SHEPTUU B APYroil. 3aKOH COXpaHEHUs SHEPIHUH B MEXAHHKE.

Hemoncmpayuu.

[Ipumepsl POCTHIX MEXAHU3MOB.

Jlabopamopnwvie padbomot u onvimol.

Omnpenenenue pabOThl CUJIbI TPEHMSI MPU PAaBHOMEPHOM JBUKEHHM Tejla IO TOPU3OHTAIbHOMN
MIOBEPXHOCTH.

Hccnenoanue ycioBUi paBHOBECUS pblyara.

N3mepenne KII/] HakTOHHON IITOCKOCTH.

W3yuyenune 3aK0Ha COXPAHEHUSI MEXaHUYECKOU SHEPI M.
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Pa3nen 6. TenuioBble siBJIeHHS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUM CTPOECHMS BemlecTBa. Macca
U pa3Mepbl aTOMOB M MOJEKyJI. OmnbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mopnenu TBEPIOTO, )KUJKOIO U ra3000pa3HOro cocTosIHUM BelecTBa. Kpucramumueckue u
amop¢uble Tena. OObsICHEHHE CBOWCTB ra3oB, )KUIKOCTEH U TBEPIBIX TNl HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO-KMHETUYECKOW Teopun. (CMauyumBaHWE M KalWULIpHbIE sBJIeHUs. TeruoBoe
pacUIMpEeHHE U CXKaTHE.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTbIO TEIUIOBOTO JBMXKCHHUS YacTHIIL.
Buytpennsis sneprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEW OJHEpPruM: TeIuionepenadya u
coBepleHre padboThl. Buapl Teronepenaun: TerIONpOBOAHOCTh, KOHBEKIUS, H3ITYYECHHUE.

KonuyecTBo TemnoTel. YaenbHas TEIJIOEMKOCTh BEIIECTBA. TeMI000MEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lnaBieHne W OTBEpAEBaHHE KPHCTAUIMYCCKUX
BEleCTB. YaenbHas Termaora miuaBieHus. [lapooOpa3oBanume u konjeHcarus. lcnapeHue.
Kunenue. YnaenbHas temiota mapooOpa3oBaHHUs. 3aBUCUMOCTh TeMIIEpaTypbl KHUIIEHUS OT
aTMoc(hepHOro JaBJICHHS.

BnaxnocTs Bo3ayxa.

DHeprus TOIUIMBA. Y IeJIbHas TEIJI0Ta CTOPAHMUSL.

[Tpunnumner pabotel TermoBblx aBuratenei KIIJ[ TemmoBoro pasuratens. TermioBbie
JIBUTATENIH U 3aIIATA OKPYKAIOMIEH CPEBI.

3aK0H COXpaHEHUs U IIPEBPAILICHUS SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

Hab6monenue muddysum.

HabGmronenue siBeHnit CMauyMBaHUs M KalTWJUSIPHBIX SIBJICHUH.

Habmtoienue TemnoBoro paciuvpeHus Ted.

V3MeHeHre AaBlieHus Ta3a Mpu U3MEHEHUHN 00bEMa U HArpeBaHUH UITU OXJIAXKICHUU.
[IpaBuna n3amMepeHus TeMIepaTyphbl.

Bunae! Tenonepenaun.

OxJaxaeHne mpyu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHr# pabOThl BHEITHUMH CHUJIaMH.

. CpaBHEHHE TETUIOEMKOCTEH Pa3IUYHBIX BEIIECTB.

. Habmronenne kunenus.

. HabmoieHue mocTostHCTBa TeMIIEpaTyphl MPH TUIaBIICHUH.
. Mojenu TemjIoBBIX ABUTATEIICH.

Jlabopamopnwvie padbomot u onvimel.
OnbITHI 1O OOHAPYKEHUIO IEUCTBUS CHUII MOJIEKYJISIPHOTO TPUTSKEHUSI.
OMBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM MJIM caxapa.
OnbITh! 10 HAOJIIOIEHUIO TEIIOBOTO PACUIMPEHHS ra30B, KUJIKOCTEH U TBEPBIX TEJ.
Omnpenenenue JaBieHUs BO3lyXa B OaJUIOHE IIIpHIIA.
OnBIThI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh JTaBJICHUS BO3yXa OT ero o0bEMa U HarpeBaHus MU
OXJIAXKICHUSI.
[TpoBepka runoTe3bl TUHEHHOM 3aBUCUMOCTHU JUIMHBI CTOJIOMKA JKUAKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIepaTyphl.
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Habmionenue m3MeHeHus: BHYTpEHHEH SHEpPruM Teia B pe3ysibTaTe Terionepenadyd u padoThl
BHEIIHUX CHUII.

HccnenoBanue sSBJICHUS TEIJIOOOMEHA MPH CMEIIMBAHUH XOJIOAHON U TOpSYEH BOBI.
Onpenenenne KOJIWYECTBA TEIUIOTHI, MOJIyYEHHOTO BOAOW MPHU TEIUIOOOMEHE C HAarpeThiM
METAJUIMYECKUM LUINHAPOM.

Omnpenenenue yneiabHON TEIUIOEMKOCTH BELLIECTBA.

HccnenoBanue npoiecca uCapeHus.

OrnpeneneHre OTHOCUTENBHON BIIAXKHOCTH BO3yXa.

Ornpenenenne yaelIbHON TEIIOTHI IUIABICHUS JIb/IA.

Pa3nen 7. DaekTpudeckue 1 MArHUTHBIE SIBJICHHS.

Onexrpuzanus Ten. JlBa poja aJIEeKTpUYECKUX 3apsiioB. B3aummonelicTBue 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJICUCTBUS 3apSIKEHHBIX TEI OT BEJIUYUHBI
3aps0B U PACCTOSTHUSI MEXKTY TEIaMH).

Onexkrpuueckoe nose. Hanpsx€HHOCTh 3nekTpuueckoro nosst. IlpuHnun cynepno3unuu
AIIEKTPUYECKHUX I0JIeN (Ha KaUECTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsAaoB. DJIEMEHTApHBINA 3iekTpudeckuid 3apsa. CtpoeHue
atoma. [I[poBOAHMKY U JUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

ONEeKTpUYECKUH TOK. YCIOBHS CYIIECTBOBAHUS JJIEKTPUYECKOro ToKa. McTouHukH
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHYECKOE, MarHuTHOE).
DJIEKTPUUYECKUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass 1nenb. Cuia Toka. OieKkTpuueckoe HampsbkeHue. ConpoThBIeHHE
IPOBOJHMKA. YJIEIbHOE CONpPOTUBJIEHME BeulecTBa. 3akoH Owma Juisl ydacTka LEMu.
[TocnenoBarenbHOE U MapajieIbHOE COEUHEHUE TPOBOJHUKOB.

PaboTa 1 MOIIHOCTH 3JIEKTPUYECKOro Toka. 3akoH J[xoyns—JIenua. Dnextpuyeckue nemnu
U MIOTpeOUTENHN HIIEKTPUUYECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

ITocrosiHHbIE MarHuThl. B3amMoAeicTBHE NOCTOSHHBIX MAarHMTOB. MarHuTHOE TOJE.
MarnuTtHOe noJie 3eMJIM U €ro 3Ha4eHHe JJIs1 *KU3HU Ha 3emuie. OnbIT DpcTeaa. MarHutHoe mosie
AIIEKTPUYECKOr0 TOKa. [IpuMEeHEHNe ANEKTPOMAarHuToB B TeXHUKE. /[eficTBE MarHUTHOTO MO
Ha TIPOBOJHUK C TOKOM. OJEKTPOABHUIaTelb IOCTOSHHOTO ToKa. Mcmosb3oBaHue
AIIEKTPO/IBUraTelIel B TEXHUYECKUX YCTPOICTBAaX U Ha TPAHCIOPTE.

OnpiTel  @apagess. SIBneHue  anekTpomMarHuTHoW  uwHAykuuu. IlpaBuno  JleHna.
OnextporeHeparop. CrocoObl MOMyYEHHs] 3JIEKTPUUECKOM HHEPruu. OIEKTPOCTAHLUHU Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpusanus Ted.

JIBa posa EeKTpUYECKUX 3aps10B U B3aUMOJIECHCTBUE 3aPSKEHHBIX TEJl.
YCTpOUCTBO U JEUCTBUE IIEKTPOCKOIIA.
DJIEKTpOCTaTUYECKasT MHTYKIIHSI.

3aKOH COXpaHEeHHMsI PJIEKTPUUECKUX 3apsIOB.
[IpoBOIHUKY U AUDIEKTPUKH.

MopnenupoBaHue CUIIOBBIX JIMHUHN 3JIEKTPUYECKOTO MOJIS.
HcTOYHUKY TOCTOSTHHOTO TOKa.

JleficTBHS 2EKTPUYECKOTO TOKA.

DJIEKTPUUYECKUI TOK B )KUJIKOCTH.

I"a30BbIi pa3psn.

W3mepeHue cuibl TOKa aMIepMeTpoM.



13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
. DIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

ok wn

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

18.
19.
20.
21.

W3mepeHne 31eKTpUYECKOro HalpsKEHUsT BOJIbTMETPOM.

Peocrar u Mara3uH cOnpOTHUBIICHU.

BzaumopeicTBUE NOCTOSTHHBIX MAarHUTOB.

MopennpoBaHue HEBO3MOKHOCTH PA3AEIICHUS IOIOCOB MarHUTA.
MopenrpoBaHue MarHUTHBIX MOJIEW TOCTOSTHHBIX MarHUTOB.
OmneiT DpcTena.

MarnuTtHoe 1ojie ToKa. JJIEeKTPOMarHmr.

JleficTBHe MarHUTHOTO MOJISL HA IPOBOJIHUK C TOKOM.
DJIEKTPOABUTATEINb IIOCTOSTHHOTO TOKA.

HccnenoBanue siBJICHUS AIEKTPOMATHUTHON UHAYKITUU.

Oneitel Dapagnes.

3aBUCHUMOCTD HaIlpaBJICHUS UHAYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHS.

Jlabopamopnwsie padbomot u onvimol.
OnbIThI 10 HAOIIOJEHUIO 3JIEKTPU3ALUU T€Jl MHAYKLIUEH U IPU COTPUKOCHOBEHUU.
HccnenoBanue 1eCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IU3JIEKTPUKH.
COopka u mpoBepKka padOThI MEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.
W3mepeHue U peryJmpoBaHue CUIIbl TOKA.
W3mepeHue u peryimpoBaHue HapsHKEHUS.
HccnenoBanue 3aBUCHUMOCTH CHIJIBI TOKA, HIYILIETO 4YEpe3 PpEe3UCTOp, OT COMNPOTHUBICHUS
pe3ucTopa 1 HaNpsHKEHUs Ha PEe3UCTOpeE.
OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTh IEKTPUUYECKOTO COITPOTHUBIIEHUS IPOBOJHUKA OT €r0
JUIMHBI, IJIOLIAAH [TOIEPEYHOI0 CEUEHUS U MaTepuaa.
[IpoBepka mnpaBuiia CIOXKEHUS HANPSHKEHUW MPU TMOCIEAOBATEIBHOM COECIMHEHHH JABYX
PE3UCTOPOB.
[TpoBepka nmpaBuiia AJisl CUIIBI TOKA MIPH MapaJljIeIbHOM COEAMHEHUN PE3UCTOPOB.
Omnpenenenne pabOTHI AIEKTPUUECKOTO TOKA, UYILIET0 YePE3 PE3UCTOP.
OmnpeneneHne MOIHOCTH 3IEKTPUUYECKOTO TOKA, BBIIEISEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA, UIIYILIETO YEpe3 JaMIIOUKY, OT HAIPsHKEHUS Ha HEll.
Omnpenenenne KIIJ[ HarpeBatens.
HccnenoBanre MarHUTHOTO B3aMMOJEMCTBHSI TIOCTOSIHHBIX MAarHUTOB.
W3y4yeHre MarHUTHOTO TOJIS TOCTOSTHHBIX MarHUTOB MIPU UX OObETUHEHUH U Pa3e/iCHUH.
HccnenoBanue 1eMCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KATYIIKH ¢ TOKOM U MarHuTa
OT CHJIBI TOKA U HAIIPABJIEHUS TOKA B KaTYIIIKE.
N3yuenue AeicTBUS MarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
KoncTtpyrnpoBanue u usydeHre paboThl AIEKTPOABUTATEINS.
N3mepenne KIIJ[ anekTpoaBuraTebHON YCTaHOBKH.
OnBITHI IO MCCIIEAOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM MHIYKIUU: UCCIEI0BaHUE U3MEHEHUN
3HAYECHUS U HANPABJICHUS] MHAYKIIMOHHOTO TOKA.
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Pa3nen 8. Mexanuyeckue siBJIeHUsI.

Mexanudeckoe aBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOro JBWKEHHUs. PaBHOMEpHOE mpsAMoNMHEHHOEe JABWkeHue. HepaBHoMmepHoe
npsiMOJIMHEHOe JBH>keHHe. CpelHsisi U MTHOBEHHAs CKOpPOCTh Tejla NpU HEPaBHOMEPHOM
JIBU>KEHUU.

Yckopenue. PaBHoyckopeHHOe npsMosIuHeiiHoe aBrkeHne. CBoOoHoe mageHue. OmbIThI
[Nanunes.

PaBHOMepHOE NBIKEHUE MO OKpykHOCTH. Ilepuon m dacrora oOpamienus. JluneliHas u
yriaoBasi ckopocTu. LleHTpocTpeMUTeIbHOE YCKOPEHHUE.

ITepsriii 3akoH HeroTona. Bropoii 3akon Herorona. Tpertuii 3akon Hptorona. [lpuHimn
CYNEPIIO3UIUHU CHIL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHUS CKOJIBKEHMSI, CHJIa TPEHHS
MOKOS1, APYTUE BUBI TPCHUSI.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOpPEHHE CBOOOIHOrO TaJICHUS.
JBuwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeecomocTs u
Neperpy3KH.

PaBHoBecue MarepuanbHOM TOuku. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpeIIEHHON OChIO BpauieHuss. MomeHT cuibl. LleHTp TshkecTu.

Nmnynsc Tena. M3meHenue umnyinbsca. MMnynbe cuiibl. 3aKOH COXPAHEHHS! HWMITYJbCA.
PeaktuBHOE NBHKEHUE.

Mexannueckas padota U MOIIHOCTh. PaboTa cuil TshkecTH, ynmpyroctH, TpeHus. Cs3b
sHepruu u paboTel. [loTeHIManpHas SHEprus Teia, MOJHSATOTO HaJ TOBEPXHOCTBHIO 3EMIIH.
[ToTenumanbHas 3Heprus cxkaroil npyxunbl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKOM
SHEPruu. 3aKOH COXpPaHEHUSI MEXaHUYECKON IHEPTHUH.

Hemoncmpayuu.

Habmtoienne MexaHn4eckoro JBUKEHHS Tella OTHOCUTEIBHO Pa3HBIX TEN OTCUETA.

CpaBHeHHe MyTel U TPAEKTOPUM JABUKEHHUS OJTHOTO M TOTO XK€ Tella OTHOCUTEIBHO Pa3HBIX Tell
OTCYETA.

N3mepenne CKOpOCTH U YCKOPEHUS MPSMOTMHEHHOTO IBUKECHUSI.

HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JIBUKEHHUSL.

Habmroienue IBM>KEHUS Tella 0 OKPYKHOCTH.

Habmronenne MexaHnuecKux SIBICHUN, MPOUCXOAIINX B cucTeMe oTcuéra «Temexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JBM)KEHUN OTHOCHUTENLHO KaOnHeTa (QU3UKH.

3aBUCUMOCTh YCKOPEHHMS TeJla OT MacChl Tejla U IEUCTBYIOIIEH Ha HETO CHUJIBI.

Habmronenue paBeHCTBa CUJI PU B3aUMO/ICHCTBUU TEJL.

N3menenune Beca Tena npu YyCKOPEHHOM JIBHKCHHH.

. [lepenada nMmirynsca npyu B3anMOJEHCTBHAN TEII.

. IIpeoGpa3zoBanust SHEPTUU IPU B3aUMOJCHCTBUN Te.

. CoxpaHeHue UMITyJIbca IPU HEYNIPYTOM B3aUMOIEHCTBUN.

. CoxpaHeHune nmnyibca Ipyu abCOIIOTHO yIIPYroM B3aUMOJEHCTBUU.

. HabnoieHne peakTHBHOTO IBHIKEHUS.

. CoxpaHeHne MeXaHN4eCKOI SHEPrUU IPU CBOOOHOM A ICHUH.

. CoxpaHeHre MEXaHNYECKON PHEPTUH NIPH IBUKEHUU TeJIa MO/ IeHCTBUEM TIPY>KUHBI.

Jlabopamopnwvie pabomot u onvimol.
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KoHcTpynpoBanue TpakTa Ui pa3roHa M JaIbHEHINEro paBHOMEPHOTO JBMIKEHUS IIapUKa HITH
TEJICHKKH.

OmnpezencHue cpeiHEdl CKOPOCTH CKOJIBKEHHS OpycKa WM JIBHYKCHHUS MIApUKA 10 HAKIOHHOMN
TUIOCKOCTH.

OnpezneneHne yCKOPEHUs Tela IMPH PAaBHOYCKOPEHHOM JIBM)KEHHUH 10 HAKJIOHHOW TUIOCKOCTH.
HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JBIDKEHHH 0e3
Ha4yaJbHOW CKOPOCTH.

[TpoBepka THUIIOTE3BI: €CIIM NPU PABHOYCKOPCHHOM JBM)KEHUHM 0€3 Ha4aJbHOW CKOPOCTH ITyTH
OTHOCSTCS KaK PsiJi HEYETHBIX YHCEII, TO COOTBETCTBYIOIINE MIPOMEKYTKHA BPEMEHHU OJIMHAKOBBI.
I/ICCHGI[OBaHI/Ie 3aBUCHUMOCTH CUJIbI TPCHUSA CKOJILKCHUSA OT CHUJIbI HOPMAJIBHOTI'O OAaBJICHUA.
Onpenenenne kKodhHUIMEHTA TPEHUS CKOJBKCHHS.

OnpeneneHue )XECTKOCTU TPYKUHBI.

OnpenencHue padOThI CHIIBI TPEHHsS NMPH PABHOMEPHOM JBMIKCHUHU Tella 10 TOPU3OHTAIBHOMN
MIOBEPXHOCTH.

. Onpenenenne paboOTHI CUJIBI YIIPYTOCTH MPHU MOIBEME TPy3a ¢ UCTOIH30BAaHUEM HEIOIBIKHOTO

Y TIOJIBUYKHOTO OJIOKOB.
W3ydeHne 3aKOHa COXpPaHEHUSI SHEPTUU.

Pa3nen 9. Mexanuveckue Kojie0aHUsI M BOJIHBI.

KonebarenpHoe nBmwxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: TEPHOMA, 4acToOTa,
amMuMtyna. MaTtematuueckuid W TNPYXKUHHBIA MasTHUKUA. [IpeBpaiieHue dsHepruu Mpu
KOJIe0aTEIbHOM JIBH>KEHUU.

3aryxaromue konebanus. Boinyxnennsie konebanus. Pesonanc. Mexanndeckue BOJIHBI.
CpoiicTBa MexaHMUYECKUX BOJH. [IpoonpHbIe U monepedHbie BOTHBI. JlJTMHA BOJTHBI U CKOPOCTh
e€ pacpocTpaHeHus. MexaHn4yeckue BOJHBI B TBEPJIOM TeJie, CEHCMUYECKIE BOTHBI.

3Byk. ['poMKOCTB 3ByKa M BbICOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

Habmonenune xonebanuii Tea noJ 1eHCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTH U Ha TPYKUHE.
Habmroienue BeIHYXIEHHBIX KOJIe0aHHUI U pe30HaHca.
Pacnipoctpanenue npo1oapHBIX U MIONEPEYHBIX BOJTH (Ha MOJIEIH).
Habmronenne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AKYCTHYECKHI1 pe30HaHC.
Jlabopamopuvie pabomol u onvimol.
Omnpeznenenne 4acTOTHI U MEPHOAA KOJIEOaHUH MaTeMaTHYECKOTO MasiTHHKA.
Omnpeznenenne 4acTOTHI U MIEPHOAA KOJICOaHUH TIPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TIeproAa KojeOaHuii TOIBEIIIEHHOTO K HUTH IPpy3a OT JTMHBI HUTH.
HccnenoBanue 3aBUCMIMOCTH TIepro/1a KoieOaHui MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a.
[TpoBepka HE3aBUCHMOCTH TIEpHOIa KoJIeOaHU rpy3a, MOIBEINIEHHOTO K HUTH, OT MacChl Tpy3a.
OnBITH, EMOHCTPUPYIOIIME 3aBUCHMOCTh MEpHoJia KoJeOaHWH MPYKWHHOTO MAasTHHKA OT
MAacChI Tpy3a U KECTKOCTH MPYKUHBIL.
N3mepenue yckopeHHst CBOOOIHOTO MaICHUS.

Paszpnen 10. DinekTpoMarHuTHOE 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DJEKTPOMAarHUTHOE TIOJie. DJIEKTPOMAarHUTHBIE BOJHBI. CBOWCTBA 3JEKTPOMArHUTHBIX
BouH. llIkana 31eKTpOMarHuTHEIX BOJH. VICIONb30BaHUE SJIEKTPOMATHUTHBIX BOJH AJISI COTOBOM
CBSI3U.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
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Hemoncmpayuu.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BoiHOBBIE CBOICTBA CBETA.
Jlabopamopuwvie padbomot u onvimeol.
W3ydeHue CBOMCTB 3J1€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa.
Pa3nen 11. CBeToBbIe sIBICHHS.
JlyueBasg moxenb cBera. Mcrounuku cBera. IIpsAMOnuHEHOE pacnpOCTpaHEHUE CBETA.
3atmenus CosHia u JIynel. Otpaxenue cBera. [limockoe 3epkaiio. 3akKOH OTpa)KEHUsI CBETA.
[Ipenomnenue cBera. 3akoH npenaomiieHus cBeta. [loaHOe BHyTpeHHEe OTpa)KeHUE CBETA.
Hcnonp30BaHne OJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBOJAX.
Jlunza. Xox nmyuedr B nmH3ze. Omnrtuyeckas cucrema (oToamnmapara, MHUKPOCKONA U
Teneckona. ['a3 kak onTudeckas cucreMa. bim3opykocTs U 1alilbHO30PKOCTb.
Pasnosxxenue 6enoro cera B cekTp. OnbiTel HptoToHa. CrioskeHne CIEKTPaTbHBIX I[BETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[IpsiMonuHeItHOE pacpOCTpaHEHUE CBETA.
OTtpaxxeHue cBeTa.
[Tonryuenue n300paxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.
Onrtruyeckuii CBETOBO/I.
Xox nydeil B cobuparoliieii TuH3e.
Xox JIydeil B paccenBaroleH JIMH3E.
[Tosryuenue n300paxeHUii ¢ MOMOILBIO JIUH3.
[Tpuntmn neiictBust GporoamnmapaTa, MUKPOCKOIIA U TEIECKOTMA.

. Mopensb riasa.
. Paznoxenue 6eyoro cBera B CIEKTP.
. [Tomy4yenue 6e10r0 CBETA MPU CIOKEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopuvie padomol u onvimel.
HccnenoBanne 3aBUCUMOCTH yIJla OTPaKEHMsI CBETOBOTO JIyda OT yrJja MaJeHusl.
W3ydeHne xapakTepuCTUK U300pakeHus IpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCMMOCTH yIJIa MIPEJIOMIIEHUSI CBETOBOIO Jy4ya OT yIJIa MaJeHHs] Ha TpaHule
«BO31YX—CTEKIIO».
[Tony4yenne n3o0paxeHnit ¢ MOMOIIBIO COOMPAOLIEH JTHH3HI.
Omnpenenenne HOKyCHOrO pacCTOSTHUS M ONITUYECKON CHIIBI COOMparOLIel JINH3HI.
OnBITHI MO Pa3JI0KEHNUIO OEJI0ro CBETa B CIIEKTP.
OnbITH IO BOCTIPUSTHIO I[BETA IPEMETOB NPH UX HAOIIOJCHUN Yepe3 LIBETOBBIE (PUIIBTPHI.

Pasznen 12. KBanToBble sIBJICHHUS.

OmneiTel Pesepdopaa u minanerapuas monenb aroma. Monens aroma bopa. Ucnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anbda, Oera- M ramma-usnydeHus. CTpoeHHE aTOMHOIO sjipa.
HyxnonHas wmopnens aromHoro sapa. Msoronel. PaanoaktuBHble mnpeBpameHus. llepuon
MOJTypacnaaa aTOMHBIX sIJIEp.

SAnepHbie peakiyy. 3aKOHbI COXpPaHEHUsI 3apsSA0BOI0 U MAacCOBOIO YHCET. DHEPTUs CBS3H
aToOMHbIX saep. CBsa3p Macchl W dHepruu. Peakumm cuHTe3a W aeneHus suep. Mcrounuku
sHeprun CosHIA U 3BE3N.

Snepnas sHepreTuka. JIeHcTBH paguOAKTUBHBIX U31yYE€HUN HA KUBBIE OPraHU3MBI.
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Hemoncmpayuu.
CHexTpsl U3JIYy4eHUS U TOTJIOIICHHUS.
CrexTpsl pa3TuYHbIX Ta30B.
CnekTp Bojgopoa.
Habmronenue TpekoB B kamepe Bunbcona.
Pabora cuéTunka HOHU3UPYIOIIMNX U3TYyUEHU.
Perucrpanus uziydeHus: npupoOAHBIX MUHEPAJIOB U MIPOTYKTOB.

Jlabopamopuwvie pabomovt u onvimeol.

Habmroienue CritomHbIX ¥ IMHEHYAThIX CIIEKTPOB U3IIy4EHUSI.
HccnenoBanue TPEeKOB: U3MEPEHHE YHEPTUU YaCTHIIBI 10 TOPMO3HOMY ITyTH (110 poTorpadusim).
W3mepenne paarnoakTUBHOTO (OHA.

IHoBTOPUTEIBbHO-0000 A0 MOTYJIb.

[ToBTOpUTENBEHO-0000IIAIOMIMK ~ MOAY/Ab MpeJHa3HaueH [UIsl CUCTEeMaTH3alud U
00001IeHNST TTPEIMETHOTO COICPIKAHMSI M OIBITA IEATEIHbHOCTH, IPUOOPETEHHOTO MTPH U3YUCHUU
BCEro Kypca (pM3MKH, a TaKKe IS MOATOTOBKH K OCHOBHOMY TOCYJapPCTBEHHOMY JK3aMEHY IO
busnke 15 00yJaroMMXcsl, BBIOPABIIUX 3TOT YU€OHBIH MpeaMeT.

[Ipy wu3ydyeHUH JAHHOTO MOAYJS PEATU3YIOTCS M CUCTEMATU3UPYIOTCS  BUJIbI
NESTCIIbHOCTH, Ha OCHOBE KOTOPBIX OO0ECHedMBaeTCs JOCTHXKCHHE TMPEAMETHBIX U
MeTarpeaAMETHBIX TJIaHUPYEMBIX pe3yiabTaToOB oOy4eHwusl, dbopmupyercs
€CTECTBEHHOHAYYHASITPAMOTHOCTh: OCBOEHUE HAYYHBIX METOJOB HCCJIEIOBAHUS SIBIICHUU
OPUPOAbI U TEXHHUKHU, OBJIAJICHHE YMEHUAMU OOBICHATH (DU3MUECKUE SIBICHUSA, MPUMEHSSA
MOJIYYCHHBIC 3HAHUS, PEIIaTh 3a/1a4d, B TOM YHCIIE KaYeCTBEHHBIC U IKCIIEPUMEHTAJIbHEIE.

[IprHIMIIATBHO AEATEILHOCTHBIA XapaKTep AAHHOTO pa3Jiea peaiu3yeTcs 3a CYET TOTO,
YTO 00yYaIONIUECs BBIMOIHSAIOT 33/1aHUs, B KOTOPBIX MM IMPEAaraercs:

Ha OCHOBE IMOJIYY€HHBIX 3HAHHUI pacro3HaBaTh U HAYYHO OOBICHATH (DM3MUECKUE SIBICHUS
B OKpYKaroUIed MPUPOIEC U MOBCETHEBHOM KU3HU;

MCIIOJIH30BaTh HAYYHBIE METO/bl MCCIICOBAHUS (U3UYECKUX SBICHUM, B TOM YHCIIC JJIs
MIPOBEPKU TUIOTE3 U MOJYYEHHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH Hay4Hble OCHOBBI HamOoJee Ba)XXHBIX JIOCTIXKEHUH COBPEMEHHBIX TEXHOIOTHUH,
HarpuMep, MPaKTUYECKOT0 UCIOJIb30BAHUS PA3JIMUYHBIX HCTOYHHUKOB YHEPTHU Ha OCHOBE 3aKOHA
MIPEBPAIICHHS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB DHEPTHUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3yyenne ¢GU3UKUM HA ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs HANpPaBICHO Ha JIOCTHKEHHE
JMYHOCTHBIX, METANPEIMETHBIX U TIPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

B pesynbprare nzyueHus (U3MKHA Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHs y 0OydaroIierocs
OyayT chOopMHPOBaHBI CIIEAYIOIINE TMYHOCTHBIC PE3YNbTaThl B YACTH:
1) naTpMoTHYECKOr0 BOCTIMTAHUSA:
- IPOSIBTICHHE HHTEPeca K UICTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCUICKON (PM3MUECKON HAYKH;
- HIEHHOCTHOE OTHOIICHHUE K JOCTIKEHUSM POCCUICKUX YUEHBIX-(PU3UKOB;
2) rpakIaHCKOT0 U JYXOBHO-HPABCTBEHHOI0 BOCIINTAHMA:
- TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCY)KIEHHH OOLICCTBCHHO3HAUMMBIXU 3THUECKUX MPOOIIeM,
CBSI3aHHBIX C MPAKTUYECKUM NMPUMEHEHUEM JTOCTH)KEHUH (DU3UKY;
- OCO3HAHUE BaKHOCTH MOPAJIbHO-3THYECKUX NPUHLUIIOB B IEATEIBHOCTH YUEHOTO;
3) 3cTeTHYECKOr0 BOCITMTAHUS:
- BOCTIPHMSITUE 3CTETHMYCCKHX KadecTB (PU3MUYECKON HayKH: €€ TapMOHHUYHOTO TMOCTPOCHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;
4) 1eHHOCTH HAYYHOI'0 IO3HAHUSA:
- OCO3HAHME LIEHHOCTH (IM3MYECKOM HAyKW KaK MOIIHOTO HHCTPYMEHTA IIO3HAHUS MHpPA, OCHOBBI
Pa3BUTHS TEXHOJIOTHH, BAXKHEUIIEH COCTABISIOIEH KyIbTYPhI;
- pa3BUTHE HAYYHOH TH0003HATENBHOCTH, HHTEPECA K UCCIIEA0BATEIBLCKON I TEHbHOCTH;
5) popMupoBanus KyJbTYPhI 310POBbS M SMOIMOHAJBLHOI0 0J1aroNOIyYns:
- OCO3HAaHUE LEHHOCTH 0e30macHoro odpasa >KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHUpE, BaXKHOCTH
npaBuil 0€30MacHOTO TOBEJEHMST Ha TPAaHCIOpTE, Ha JOpOrax, C OJJIEKTPUYECKUM U TEIUIOBBIM
000pyIOBaHUEM B JOMAIITHUX YCJIOBUSX;
- c(hopMHUPOBaHHOCTH HaBbIKa pedIeKcHu, IPU3HAHUE CBOErO NMpaBa Ha OMIMOKY M TaKOro K€ IpaBa y
JIpyroro 4ejoBeKa;
6) TPY10BOI0 BOCTIMTAHMSA:
- aKTHBHOE YYacTHE B PEIICHUH MMPAKTUYECKHX 3a/1a4 (B paMKaX ceMbH, 00pa30BaTelIbHOIN OpraHu3aiu,
ropojia, Kpas) TEXHOJOTMYECKOW M CONMAalbHOW HANpaBIEHHOCTH, TPeOYIOIMX B TOM YHUCIE |
(bU3NYECKUX 3HAHU;
- MHTEpEC K NPAaKTHUECKOMY M3yUYEeHHIO IPOQECCHii, CBSI3aHHBIX ¢ (PU3UKOI;
7) 3K0JI0TMYECKOT0 BOCIIMTAHUS:
- OpUeHTaIUsl Ha IPUMEHEHNE (PU3NUECKUX 3HAHUH JUIs PelIeHNs 3a7ad B 00JIACTH OKPY’Kalollel cpeabl,
TUTAHUPOBAHUS TIOCTYNIKOB M OLIEHKU MX BO3MOKHBIX MOCIEICTBUH ISl OKpYKAroIei cpesl;
- OCO3HaHHE TII00aTBHOTO XapaKTepa YKOJIOTHYECKHUX MPOOJIEM U IMyTeH UX PEIICHHUS;
8) aganTanuyu K N3MEHSIOIMMCS YCJIOBHSIM CONMAJbLHON H MPHUPOIHOM Cpebl:
- NMOTpeOHOCTh, BO B3aUMOJACHCTBMU IPHU BBIOJIHEHUH HWCCICAOBAaHUA W MPOEKTOB (DU3NUECKOH
HaNpaBJIEHHOCTH, OTKPBITOCTH ONBITY M 3HAHUSIM APYTHX;
- IIOBBINICHUE YPOBHA CBO€H KOMIETEHTHOCTH qYepe3 MpakKTUUCCKYIO N€ATCIIBHOCTD,
- OTPeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHHIA, B TOM 4Hciie (OPMYyITHUPOBATE HIIEH, TOHSITHS, TUIIOTE3bI
0 (pu3rUecKux 00bEKTaX U SBJICHUSX;
- 0CO3HaHHUE 1e(UIUTOB COOCTBEHHBIX 3HAHUH U KOMIETEHTHOCTEH B 00MacTH HU3UKY;
- IUIAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUN HOBBIX (PU3MUYECKUX 3HAHUIA;
- CTPEMJICHUEC aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBA3H IIPUPOIEI, O6HICCTBa 1 DKOHOMMKH, B TOM YHUCJIC
C MCIIOJIb30BaHUEM (PU3NUECKUX 3HAHUIA;
- OIIGHKAa CBOWMX JIEHCTBHHA C y4Y€TOM BIMAHMSA HAa OKPY)KAIOIIYI0 Cpexy, BO3MOXKHBIX TJIOOAJIHHBIX
IIOCJIEICTBUH.






METAINIPEIMETHBIE PE3YJIbTATBI

B pesymbraTe oOcBOeHHMs mTporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus y oOyuatouierocs OynyT cGOpMHUpPOBaHbI MeTalpeAMeTHbIe pe3yJbTaThl,
BKJIIOYAOIME I[103HABaTEIbHbIC YHHMBEpCAJbHbIE Yy4yeOHbIE JEHCTBHUS, KOMMYHUKAaTHBHbBIE
YHUBEpCaJIbHbIE YUeOHbBIE ICHCTBUSA, PErYIATUBHbBIC YHUBEPCAIbHBIC YUeOHBIE ICHCTBHUS.

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBrble JJornyeckue 1eHCTBHA:

BBISIBJIAATh M XapaKTepU30BaTh CYLIECTBEHHbIE IIPU3HAKUA OOBEKTOB (SIBJICHH);

yCTAaHaBJIMBaTh CYIIECTBEHHBIM NpPHU3HAK KJIACCU(UKALMM, OCHOBAaHUA i1 000OIeHUs WU
CpPaBHEHUS;

BBISBJIATh 3aKOHOMEPHOCTM U IPOTHUBOpPEUUs B paccMaTpuBaeMbIX (akTaX, HJaHHBIX U
HAOJII0JICHUSX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSM;

BBISIBJIATh IPUYMHHO-CJIE/ICTBEHHbIE CBSI3U NP M3YYEHUU (PU3MUYECKUX SIBICHUM M MPOLIECCOB,
JIeJ1aTh BBIBOJIBI C UCIIOJIb30BAHUEM JI€AYKTUBHBIX U UHAYKTUBHBIX YMO3aKJIIOUEHHUH, BHIBUTATh
TUIIOTE3bl O B3aUMOCBSI35X (PU3NYECKUX BEJIMYMH;

CaMOCTOSITENIFHO BBIOMpPATh CIOCO0 pemieHus y4eOHOW (u3MYecKkoll 3amaud (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pELICHUs, BHIOOP Haubojee MOAXOJSAIIEro ¢ y4ETOM CaMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrle uccienoBare/bCKue AeHCTBHA:

MCII0JIb30BaTh BONPOCHI KaK UCCIIEN0BATEIbCKUII HHCTPYMEHT IIO3HAHMUS,

OPOBOJIUTH IO CaMOCTOSITEIIBHO COCTaBI€HHOMY IUIAHY OIBIT, HECIIOXHBIA (U3NUECKUi
HKCHEPUMEHT, HEOOJIBILIOE UCCIIEI0BaHNE (PU3UYECKOTO SIBICHUS;

OLICHMBaThb HA TNPUMEHMMOCTb M JIOCTOBEPHOCTh MH(OpMaIUIO, IOJYyYEHHYI0 B XOJie
WCCJIEIOBAHMS WM OKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OpMYyIUpOBaTh OOOOIIEHHS M BBIBOABI 10 pe3yiabTaTaM IMPOBEIEHHOTO
HaOJII0/IEHUS, OIbITA, UCCIIEIOBAHMS;

IPOTHO3UPOBATh BO3MOXHOE JajibHeiliee pa3BuTHE (U3NYECKUX TPOLECCOB, a TaKxKe
BBIIBUTaTh MPEINO0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Padora ¢ undpopmanmeii:

IPUMEHSTh pa3jMyHble METOJIbl, HHCTPYMEHTHI U 3alIpOChl MIPH MOUCKE U 0TOOpE MHPOpMAIUH
WIN JAHHBIX ¢ YYETOM NpEIIOKEHHON yueOHol pusnueckoii 3a1auy;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMALIMIO Pa3IMYHBIX BUAOB U
bopMm npencTaBIeHUS;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaJbHYIO (QopMy TpeiacTaBieHHs HHpoOpManmuu U
WITIOCTPUPOBATh pelllaeMble 33a4i HECJIOXKHBIMU CXeMaMH, TUarpaMMaMi, HHOW rpaduKoi u
UX KOMOUHAIHSIMU.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

B XoJle OOCYXIeHMS y4eOHOro marepuaia, pe3yjibTaToB JIAOOPAaTOPHBIX pabOT M NPOEKTOB
3aJaBaTh BOMNPOCHI MO CYHIECTBY OOCYXkJaeMOH TeMbl U BBICKa3bIBaTh WJIEH, HAllEJICHHBIE Ha
peleHne 3aaui U noJiiep:kaHue 0iaroxenareIbHOCTH OOLICHHUS;

COTIOCTABJISITh CBOM CYXJAECHUS C CYXACHUSIMH IPYIMX YYaCTHHKOB Juaiora, oOHapyXuBaTh
pa3ianyne ¥ CXOJCTBO MO3ULINNT;



BBIPAXKATh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MHUCbMEHHBIX TEKCTAX;
MyOTMYHO TIPEJCTABNIATH PE3YJIbTAThl BBIMOJTHEHHOTO (PU3MYECKOro OmbiTa (IKCIEPUMEHTA,
WCCJICIOBAHMS, IPOEKTA);

MOHUMATh W HCIOJIb30BaTh IMPEUMYILECTBA KOMAHIHOM M HMHAMBUAYaJIbHON paldOThl MNpuU
PEIICHUH KOHKPETHOM (PU3HUECKOM MPOOIEMBI;

MPUHUMAThH LEIH COBMECTHOU ACSATEIBHOCTH, OPraHU30BBIBATH JEHUCTBUS MO €€ JOCTHXKEHHIO:
pacupenensiaTb poyik, oOCY)XIaTh MPOIECCHl W PE3YNbTaThl COBMECTHOH paboThl, 0000IIaTh
MHEHHS HECKOJBKUX JTIOACH;

BBITIOJIHSITH CBOIO YacTh pa0dOTHI, JOCTUTasl KAYECTBEHHOTO PE3yibTaTa 10 CBOEMY HaIPABJICHHUIO
Y KOOPJIUHUPYS CBOU JIEUCTBUS C IPYTUMH YJICHAMU KOMaH/IbI;

OIICHMBATh KayeCTBO CBOETO BKJIaJa B OOMMH NPOIYKT IO KPUTEPHSIM, CaMOCTOSTEIBHO
c(OpMYIIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusauus:

BBISBIIATH MPOOJIEMBbl B JKU3HEHHBIX M Y4YEOHBIX CHUTYyalUsiX, TPEOYIOUIMX JJs pelIeHUs
bu3nyeCKuX 3HAHMIA;

OpUEHTUPOBATHCSA B PA3IMUHBIX MOAXOJAaX MPHUHATHUS pelieHUuil (MHAMBUIYaIbHOE, MPUHATHE
pelIeHus B rpyIIe, IPUHITHE PEILICHUH TPYIOoil);

CaMOCTOSITENIFHO COCTABIISATh AJITOPUTM PEIeHHs (PU3MUECKON 3a/1a4d WM TJIaHA UCCIIEIOBaHUS
C Yy4€TOM WMEIOIIMXCS pPECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
IpeJuiaraéMble BapuaHThl PELICHUT;

Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTH 3a pEIICHUE.

CaMOKOHTPOJIb, JMOIIHOHAIbHBIH HHTEJVIEKT:

JIaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJUIaraTh IUIaH €€ U3MEHEHMUS],

OOBSACHATH MPUUYMHBI TOCTUKEHUS (HEAOCTUKEHUS) pe3yIbTaTOB ACSITEIbHOCTH, 1aBaTh OLIEHKY
nprOoOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JESATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS (PU3UUECKOTO
UCCIICIOBAaHUST WJIM TMPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENILCTB, M3MEHUBIIMXCS CHTYallUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUSM;

CTaBUTh ce0si Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCHU Ha HAYYHYIO TEMY,
MIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;

NpU3HaBaTh CBOE MPAaBO HA OUIMOKY MpH pelIeHUH (PU3UYECKUX 3a7ad WM B YTBEPKIACHUAX HA
Hay4YHbIE€ TEMBI U TAKOE XK€ MPABO IPYroro.



IMPEJIMETHBIE PE3YJIBTATDBI

K koniy oOyuenus B 7 KJjacce MpeIMETHBIC pPe3yabTaThl HA 0a30BOM ypPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMCHUN:
UCIIOJIb30BaTh TIOHATHSA: (DU3MYECKHEe W XUMHUYECKHE SIBIICHUS, HAOIIOJCHHE, SKCIICPUMEHT,
MOJIeIIb, TUIIOTE3a, CAWHUIIBI (PU3UUYCCKUX BEIUYMH, aTOM, MOJICKYJa, arperaTHble COCTOSHUS
BelecTBa (TBEpHOE, KHUAKOE, Ta3000pa3HOE), MEXAHMYECKOE JBMXEHHE (paBHOMEpHOE,
HEPAaBHOMEPHOE, MPSMOJIMHEUHOE), TPaeKTOpHs, PAaBHOJCHCTBYIOMAs CWiIa, aeopmarus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAIONINECS COCY/IBL;
paznuuath siBieHus (auddysus, TemIoBoe MABMKCHHWE YACTHI] BEIIECTBA, PABHOMEPHOE
JIBU)KCHUE, HEPABHOMEPHOE JIBIDKEHHE, WHEPIIHS, B3aUMOJICHCTBHE TEI, paBHOBECHUE TBEPIBIX
TEJI C 3aKPEIUIEHHOW OCBhIO BpAICHHMS, Nepeada JaBJICHUS TBEPIBIMU TEIAMH, KUIAKOCTIMH H
razamu, arMocepHOe JaBJICHWE, TUIABAHHWE TEJ, MPEBPALICHUS MEXaHWYCCKOW SHEPruu) IO
OMKMCAHUIO WX XapaKTePHBIX CBONCTB W HA OCHOBE OIBITOB, JEMOHCTPUPYIONIUX JJTaHHOE
¢du3nveckoe sBICHHE;
pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3MYECKUX SIBICHUH B OKPYKAIOIMIEM MHpPE, B TOM
yuciae (U3NYECKUe SBICHHUS B TPUPOJC: MPUMEPHI TBUKCHUS C PA3IMYHBIMH CKOPOCTSIMH B
KMBOW M HEXKHUBOH MpHPOJE, ACUCTBUE CWIBI TPEHUS B TNPHUPOJIEC M TEXHUKE, BIUSHHE
aTMoc(hepHOro JaBJICHUS Ha XKUBOW OpPraHW3M, IUIABAHHUE PHIO, phIUard B TEJIe YEIOBEKa, MpHU
TOM TMEPEBOJIUTH TMPAKTHUSCKYIO 3a7ady B YYEeOHYIO, BBIJCIATH CYIIECTBEHHBIC CBOHCTBA
(npu3HakK) GU3NIECKUX SBIICHUM;
ONKCHIBATh M3YYCHHBIC CBOWCTBA Tel W (PU3WYCCKUE SIBJICHUS, WCIOIB3YS (PUINUCCKUE
BEJIMYMHBI (Macca, 00bEM, MJIOTHOCTh BEIECTBA, BPEMs, MyTh, CKOPOCTh, CPEAHSS CKOPOCTD,
CUJIa YIPYTOCTH, CUJIa TSDKECTH, BeC Teja, Cujla TPEHUs, JAaBlieHue (TBEPAOrO Tena, KHUAKOCTH,
ra3a), BBITAJIKMBAIONIAs CWJIA, MEXaHWJecKas paboTa, MOIIHOCTbh, TJICUO CHIIBI, MOMEHT CHIIBI,
KOA((UITMEHT TIOJIE3HOTO JCUCTBHS MEXaHU3MOB, KHHETHYECKas W IMOTCHIIMAJIbHAS DHEPTHs),
IpU OMHCAHUM TPABWJIBHO TPAKTOBaTh (U3NYECKUIl CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003HaYeHHs] U €IUHUIBI (U3MUECKUX BEITUYHMH, HAXOAUTh (OPMYIBI, CBSA3BIBAIOIIUE TAHHYIO
(U3HYECKYIO BEIMYMHY C JAPYTUMHU BEITUYMHAMHU, CTPOUTH Tpa(UKH M3y4EeHHBIX 3aBHCUMOCTEH
(UBHUYECKUX BEIUYHH,
XapaKTepU30BaTh CBOWCTBA TeJ, (U3MUSCKHUE SIBJICHHUS M IPOIECCHI, HCIONB3Ys IpaBHiIa
CIOXKeHHsI CHIT (BJIOJIb OHOM MpsiMoii), 3akoH ['yka, 3akoH I[lackans, 3akoH Apxumesa, IPaBHIIO
paBHOBecHs pbryara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXPAHEHUS MEXaHUYEeCKOM
DHEPruH, TPH OTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3alKCHIBATh €T0
MaTeMaTHYECKOE BBIPAKCHHUE;
OOBACHATH (DM3MUYECKUE SIBJICHHS, MPOIECCHl M CBOMCTBA TEJ, B TOM YHCIIC U B KOHTEKCTE
CUTYaIlui TTPAKTUKOOPUCHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUYUHHO-CIICICTBCHHBIC CBSI3H,
CTPOUTH OOBSCHEHHWE W3 1—2 JIOrMYeCKHMX IIaroB C Omopod Ha 1—2 H3y4yeHHBIX CBOWCTBA
bu3HYECKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;
pemats pacuéTHbIe 3aaud B 1—2 JEWCTBUA, UCMONB3Ys 3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE
¢dbusznyecKkue BENUYHMHBI: Ha OCHOBE aHAIM3a YCIIOBHUS 3a/1ayll 3alHCHIBATh KPAaTKOE YCIOBHE,
MOJICTABJIATh (PU3MUYECKUE BEJTMYNHBI B (DOPMYITBI U POBOUTH PACUETHI, HAXOAUTH CIIPABOYHBIC
JaHHBIC, HEOOXOJWMBIC IS pENICHHS 3aJlad, OICHWBATh PEATMCTHYHOCTh TOJyYSCHHOU
bu3UYECKOI BETUYMHBL;
pacro3HaBaTh MPOOJEMBI, KOTOPhIE MOXXHO PEIIUTh NpPH MMOMOIIN (DHU3UYECKHX METOJIOB, B
OMHMCAHUN WCCIICJIOBAHMS BBIACIATH MPOBEPSIEMOE MPEANONIOKEeHNE (TUIOTe3y), pa3ianudarh U



MHTEPIPETHPOBATh NOTYYEHHBINH pe3yabTaT, HAXOIUTh OIIMOKU B XOJI€ ONbITA, A€IaTh BbIBOAI
II0 €r0 pe3yJbTaTaM;

IPOBOJIUTH OIBITHl 1O HAOMIOAECHUIO (DU3MYECKUX SIBICHUNH WM (PU3MUECKUX CBOMCTB TeIl:
(dopMynHMpoBaTh TMpOBEpsieMble MPEANOI0KEHUs, COOMPAaTh YCTAHOBKY W3 MPEIJIOKEHHOTO
000pyI0BaHUs, 3alUCHIBATH X0 ONbITA U (POPMYJIUPOBAThH BHIBOJIBI;

BBIIIOJHATh MPSAMbIE M3MEPEHUS pPAacCTOSHUS, BPEMEHM, Macchl Tesa, o0béMa, CUJIbl U
TeMIIepaTypbl ¢ UCIOJIb30BAHUEM AaHAJIOTOBBIX U LIU(POBBIX MPUOOPOB, 3aUCHIBATH MOKA3AHUSA
nprOOpPOB ¢ Y4ETOM 3aJJaHHOM aOCOIIOTHOM MOTrPEIHOCTH U3MEPEHNUH;

IPOBOJIUTH HCCIIEOBAaHUE 3aBHCHUMOCTH OJHOM (U3MYECKOH BEIUMYMHBI OT JpYyrol ¢
UCIIOJIb30BAaHUEM MNPSAMBIX MU3MEPEHUH (3aBUCHUMOCTH IYTH PABHOMEPHO JIBMXKYILEIOCs Teja OT
BpPEMEHHU [IBUKCHHUS TeJa, CHJIBI TPEHHUS CKOJBKEHHUS OT Beca Teia, KadecTBa 0OpaboOTKu
MOBEPXHOCTEN TEJI U HE3aBHUCUMOCTH CWJIbI TPEHUS OT IUIOWIAAN CONPUKOCHOBEHHUS TEJl, CHUIIbI
YIPYroCTH OT YJUIMHEHUS NPYXKHUHbI, BBITAJIKUBAIOIIEH CHUJIBI OT 00BbEMa MOrpyXKEHHOW 4YacTH
TeJa M OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBHMCHMOCTH OT IUIOTHOCTH Teja, OT INyOMHBI, Ha
KOTOPYIO MOTPY’KEHO TENO, YCIOBUN IUIaBaHUS TeEJ, YCIOBUNM paBHOBECHS pblyara U OJIOKOB),
y4acTBOBaTh B IJIAHUPOBAHUU Y4EOHOTO MCCIEJOBaHMsI, COOMpaTh YCTAHOBKY M BBIIOJHSATH
U3MEpeHus, cienys MpeUIoKEeHHOMY IUIaHy, (DUKCHpPOBaTh pe3yJbTaThl  IMOJy4E€HHOMH
3aBUCUMOCTH (M3MUYECKUX BEJIMYMH B BHUJAE HNPEJIOKEHHBIX TabMUI U rpaduKoB, JenaTh
BBIBO/JIbI 110 pE3YJIbTaTaM UCCIIEIOBAHMS;

IPOBOJUTh KOCBEHHBbIE M3MEPEHUs (PU3NYECKUX BEJIMYMH (IUIOTHOCTH BELIECTBA KMJIKOCTU U
TBEPJOrO TeJla, CHUJIa TPEHUs CKOJIbKEHUS, JaBJICHHUE BO3/yXa, BBITAIKUBAIOLIAS CHIIA,
JEMCTBYIOIIAs Ha TIOTPYKEHHOE B )KUIKOCTD TEJO, KOA(D(UIIUEHT MOJIE3HOTO JEHCTBUS MPOCTHIX
MEXaHU3MOB), CIeAysl NMPeII0KEHHOM WHCTPYKIMM: HPU BBINOJHEHUM H3MEpEeHUil coOuparhb
DKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUMCIIATH 3HAUEHUE UCKOMOU BEJINYUHBL;

co0uTr0/1aTh MpaBHiia TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a00opaTOpHBIM 000pyI0BaHUEM;
yKa3bplBaTh MPUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKHUX YCTPOMCTB: BECBHI, TEPMOMETD,
JTMHAMOMETp, COOOIIAIOIINECS COCY/Ibl, OapOMETp, pblyar, MOJABUKHBIA U HEMOABHKHBIN OJIOK,
HaKJIOHHAs [JI0CKOCTb;

XapakTepu3oBaTh NPUHIMIIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWCTB C
Omopol Ha HX ONUCaHWs (B TOM 4HCIe: TOJMIMIIHUKHM, YCTPOMCTBO BOJONPOBOAA,
TUIPABIMYECKU TIPEecC, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), UCHOJb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHUH M HeoO0XoAuMble (U3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

IOPUBOANUTH MPUMEPHI (HaXOOUTh MH(OPMAIMIO O MpUMeEpax) MPAaKTUYECKOTO HCIOIb30BaHUS
bu3nyecKuX 3HaHUM B MOBCEAHEBHOMN KHU3HU ISl o0ecrieueHus 6€30MacHOCTH MpU 0OpalleHUH C
npuOopaMyd W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHMsI 3J0POBbsI U COOJIOJEHUS HOPM
HKOJIOTUYECKOTO MOBEIEHHS B OKPYKAIOLIEH CPELE;

OCYIIECTBIISITh OTOOpP HMCTOYHMKOB HMH(popmanuu B MHTepHETe B COOTBETCTBMM C 3aJaHHBIM
MIOMCKOBBIM 3allpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHMM M INYTEM CpPAaBHEHHS PA3IUYHBIX
UCTOYHUKOB BBLIEIATh MH(OpMAIMio, KOTopas sSBISETCS MPOTUBOPEUMBOM WM MOXET OBITh
HEJIOCTOBEPHOM;

UCMOJIb30BaTh TPU  BBIIOJHEHUM Y4YEOHBIX 3a/JaHUl HAay4YHO-TIOMYJSIPHYIO JIUTEPaTypy
bu3nyecKoro cojaep:KaHus, CIpaBOYHBbIE MaTepuanbl, pecypchl cetu VIHTepHeT, BIajeTh
npuéMaMHl KOHCIIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus HHGOpPMALUKM W3 OJAHOW 3HAKOBOM
CUCTEMBI B JIpYTYIO;



co3MaBaTh COOCTBCHHBIE KpaTKWE MHUChMEHHBIE W YCTHBIE COOOIICHHWS HAa OCHOBE 2—3
HMCTOYHHKOB MH(pOpMaIuu (pu3n4ecKoro Coaep’kaHus, B TOM YHCIIE MyOJUYHO ACNIaTh KpPaTKue
COOOINEHUsI O pe3yJbTaTaX NPOEKTOB WM YYEOHBIX HCCICIOBAHHMA, MPU STOM TPAMOTHO
WCIIOJIb30BaTh M3YYCHHBIN MOHSATUIHBINA ammapar Kypca (U3HUKH, COIMPOBOXKAATh BBICTYILICHUE
MpE3EHTALNECH;
IIPH BBITIOJTHEHUH YYEOHBIX MPOCKTOB U MCCIICOBAHHUNA pacpeAeiisaTh O0S3aHHOCTH B TPYIIINC B
COOTBETCTBHUM C IIOCTABJICHHBLIMH 3aJadaMi, CJIEOUTHh 3a BBINIOJHEHHEM IUIaHA JEHCTBUH,
aJIcKBaTHO OIICHMBATh COOCTBEHHBIM BKJIaJ B JICATCIBHOCTh TPYIIIBI, BBICTPAMBATh
KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, YUUTHIBAsI MHCHHE OKPYKAIOIIHX.

K koniy oOyuenus B 8 kJjiacce mpeIMeTHbIC pe3yiabTaThl HA 0a30BOM ypPOBHE JIOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:
UCIIOJIB30BaTh MOHSTHS: Macca U pa3Mepbl MOJEKYI, TEIUIOBOE JABMKEHUE aTOMOB U MOJIEKYII,
arperaTHbIC COCTOSIHHSI BEIIECTBA, KPUCTAUIMYECKHE W aMop(HBbIC Tena, HACHIIICHHBIA |
HEHACBIIICHHBI TMap, BIAKHOCTh BO3/lyXa, TEMIIEpPaTypa, BHYTPEHHsISI JHEPruUsi, TEIIOBOMN
JIBUTATENb, SJIEMEHTAPHBIN DJIEKTPUUECKHUI 3apsij, SJEKTPUUYECKOE TI0JIe, MPOBOJHHUKUA U
JUDIICKTPUKH, TIOCTOSTHHBIN 3JIEKTPUICCKHI TOK, MAarHUTHOE T10JIC;
pasnuuath SBJICHHS (TETUIOBOE PACIIMPEHUE U CKAaTHe, TEIUIoNepeiaya, TEIIOBOEe PaBHOBECHE,
CMayuBaHUE, KaNWUIAPHBIC SBIICHUS, MCIApPCHHE, KOHACHCAIIUS, IUIaBICHUE, KPUCTAUIH3AIUs
(oTBepmeBaHue), KWUIIEHUE, Terulonepenaya (TEeIIONPOBOIHOCTh, KOHBEKIHS, H3IYYCHUE),
ANIEKTPHU3ALUS TEJ, B3aHMMOJICUCTBHE 3apsOB, JEUCTBHUS JJIEKTPHUUECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBHE MarHUTOB, JIEUCTBUE MAarHUTHOTO IOJIS HA MPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHAS WHIYKIIHS) TI0 ONMMCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIHNX JaHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh TPOSIBICHHE H3YYCHHBIX (DU3MYECKUX SBJICHUN B OKPYKAIOIIEM MHpPE, B TOM
yrcne (pu3ndeckue SBJICHHs B MPUPOJE: MOBEPXHOCTHOE HATSKEHUE U KaWJUISIPHBIE SIBIICHUS B
MpUPOJIe, KPUCTAIUIBI B TIpupojie, uznydenue CoHIa, 3aMep3aHue BOJIOEMOB, MOPCKUE OpU3HI,
00pa3zoBaHHe POCHI, TYMaHa, UHEsI, CHETa, AJIEKTPUUECKUE SIBJICHUS B aTMOC(epe, dJIEKTPUIECTBO
JKUBBIX OPraHU3MOB, MarHUTHOE ToJie 3eMiu, Apei( MOIOCOB, POJIb MarHUTHOTO TOJS ISt
JKU3HU Ha 3emuie, MOJSPHOE CUSIHHUE, TIPU ATOM MEePEeBOIUTH MPAKTUUYECKYIO 3a/1ady B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (TIPU3HAKH) (PU3NUECKUX SBIICHUI;
OMKCHIBATh M3YUEHHBIE CBOICTBAa Tel M (PHU3WYECKHE SIBICHHUS, HCIONB3YyS (PUINUYECKUE
BEIIMYUHBI (TEMIIEpaTypa, BHYTPEHHSS YHEPTUs, KOJUYECTBO TEIJIOTHI, YACIbHAS TEITIOEMKOCTD
BEIIIECTBA, YJElbHAs TEIJIOTa IUIABJICHHS, yleNbHAs TEIUIOTa IMapooOpa3oBaHUs, yIeiabHas
TEIUIOTa CrOpaHHsl TOIMIWBA, KOA((UIMEHT TMOJIe3HOTO JEWCTBUS TEIJIOBOM MAIIUHBI,
OTHOCHUTENIbHAs BIAXXHOCTh BO31yXa, OJCKTPUUECKUU 3apsl, CHIA TOKa, DSJIEKTPHUECKOe
HaIpsHKEHUE, COMPOTHBJICHUE MPOBOJHUKA, YNETLHOE COMPOTHBICHUE BEIIECTBA, padoTa W
MOIIIHOCTh AJIEKTPHUYECKOTO TOKA), TPU OMHCAHUH MPABWILHO TPAKTOBATh (DU3UUECKUN CMBICI
UCTIONIb3YEMBIX BEITUYHMH, 0003HAUYCHHUS U €UHUIIB (PU3NIECKUX BEIMYUH, HAXOTUTH (HDOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIWYHHY C JAPYTMMH BEIUYUHAMHU, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCHMOCTEH (PH3UICCKIX BEITHYUNH;
XapaKTepu30BaTh CBOWCTBA Teld, (PU3MYECKHE SBJICHUS W TPOIECCHI, HCIOIB3Ysl OCHOBHBIC
MOJIOKEHHUST MOJIEKYJISIPHO-KUHETHYECKON TEOPUH CTPOCHUSI BEIIECTBA, TIPUHITUI CYNEPIIO3UITUN
noJie (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH OMa i ydacTka ey,
3akoH JDkoyms—JIeHra, 3aKOH COXpaHEHHUS DHEPTUU, IMPH ITOM JaBaTh CJIOBECHYIO
(bOpMyITHUPOBKY 3aKOHA U 3alMCHIBATh €70 MaTEMATHYECKOE BBIPAKCHHE;



OOBSICHATH (PU3NYECKUE TMPOLECCHl M CBOWCTBA TEJl, B TOM YHCIEC M B KOHTEKCTE CHUTyallUd
IPAaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATh HNPUYMHHOCIECICTBEHHbIE CBSI3U, CTPOUTH
oO0bsicHeHHEe M3 1—2 JIOTMYECKUX LIaroB ¢ OMOpoil Ha 1—2 M3y4EHHBIX CBOMCTBA (PU3MUECKUX
SIBIICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIE 3a7audl B 2—3 AEHCTBHS, UCHOJB3YS 3aKOHBI M (POPMYIIBI, CBA3BIBAIOIINE
¢u3nueckue BEIMYMHBI: HA OCHOBE aHaIM3a YCIOBMS 33/1a4M 3alHCHIBAaTh KPAaTKOE YCIOBUE,
BBISBJIATH HEJOCTATOK JI@HHBIX Ul PpELICHUs 3aJadyd, BBIOMpaThb 3aKOHBI M (HOpMyIIbl,
HeoOXoauMble A1 €€ pelleHusi, MPOBOAUTh PAcy€Thl U CPAaBHUBATh IMOJIYYEHHOE 3HAa4YEeHUE
($U3MUeCKOil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh NpPOOJEMbI, KOTOPblE MOXHO pPEIIUTh HPHU MOMOLIM (U3NYECKUX METOIOB,
UCIOJIb3YSl ONMCAHME MCCIEAOBAHUS, BBIACIATH IMPOBEPSIEMOE IPEAIIOJIOKEHUE, OLEHUBATh
IIPABUJIBHOCTb MOPsIZIKA IPOBEIEHUS UCCIIEJOBAHMSL, JIEJIaTh BBIBOIbI;

IPOBOJUTH OIBITH MO HAOIIOACHUIO (PU3MYECKUX SBICHUH WM (U3NIECKUX CBOWMCTB TEl
(KanmuJUIpHBIE SBJICHUS, 3aBHCHMOCTh JIaBJEHUs BO3JyXa OT ero o0ObéMa, TeMmepaTypsbl,
CKOpOCTH IIpollecca OCThIBAaHMS M HarpeBaHUs HpU H3JIy4YEeHHH OT IIBeTa H3Jydaroliein
(moryomaroneil) MOBEPXHOCTH, CKOPOCTb HMCHApEHUs BOABI OT TEMIIEPATYPbl >KUJIKOCTH U
IUIOIAAN €€ IMOBEPXHOCTH, NIEKTPU3ALUsA TEJl U B3aUMOJACHCTBUE DJIEKTPUYECKUX 3apsAOB,
B3aMMOJICHICTBUE TIOCTOSHHBIX MAarHWTOB, BHU3yaJW3allsl MAarHUTHBIX IOJIEH IOCTOSHHBIX
MarHuTOB, JI€HCTBHS MAarHUTHOTO IOJs Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMarHuTa,
CBOMCTBa  3JEKTPOJBUIATENsl  IOCTOSHHONO  TOKa):  (OpMyJIHpoBaTb  MPOBEPSEMbIE
IPEJIOJIOKEHNS, COOMpPaTh YCTAHOBKY W3 IPENJIOKEHHOr0 O0OpYAOBaHHUS, OINUCHIBATh XOJ
OTBITa U JOPMYIIMPOBATH BHIBOJIBI,

BBITNOJIHATH IPSAMbIE U3MEPEHUS TEMIIEPATYpPbl, OTHOCUTEIBLHON BJIAXKHOCTH BO3/yXa, CUJIbI TOKA,
HaNpsDKEHUsl C HCIOJb30BAHMEM AaHAJIOrOBBIX MPUOOPOB M JATYUKOB (PU3MUECKUX BEIUYMH,
CpaBHUBATh PE3yJIbTAThl HU3MEPEHUN C YUETOM 33JaHHOM aOCOIIOTHON MOTPEIIHOCTH;

IOPOBOJIUTH HCCIIEJOBAaHUE 3aBHUCHUMOCTH OJHOM (U3MYECKOH BETUMYMHBI OT JpPyrod ¢
UCTOJIb30BAaHUEM MPSIMBIX H3MEpEeHHH (3aBUCHUMOCTb CONPOTHBIIEHUS MPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAIU MOMEPEUYHOr0 CEeUEHUs U YAEIbHOTO CONPOTHBIIEHHUS BEIIECTBA MPOBOJHUKA,
CWJIBI TOKa, WAYILIEro uepe3 IPOBOJHHUK, OT HANpSOHKEHHs] Ha IPOBOJHUKE, MCCIIEI0BaHUE
MOCJIEAOBATENbHOIO M MApPAJUIENIBHOIO  COEJUHEHWH  NPOBOJHHUKOB):  IJIAHUPOBATh
UCCIIeIoBaHue, COOMPATh YCTAHOBKY M BBIMOJIHATh U3MEPEHHUS, Cielys NPeASIoKEHHOMY IJIaHy,
¢ukcupoBaTh pe3yabTaThl MOJIYYEHHOM 3aBUCMMOCTH B BHJIE Tabiull M rpadukoB, AenaTh
BBIBO/JIbI 110 pPE3YJIbTaTaM UCCIIETOBAHMS;

IPOBOANTH KOCBEHHBbIE M3MEPEHUs (U3NYECKUX BEIMUYMH (yAeabHas TEIJIOEMKOCTh BEIECTBa,
COMPOTUBIIEHUE MPOBOJHUKA, paboTa M MOIIHOCTh JJIEKTPUYECKOIO TOKA): IUIAHUPOBATh
U3MEpEeHusi, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, Celys MPeI0KEHHOW MHCTPYKIIUH, U
BBIUNCIIATH 3HAYEHNE BEIMUNHBL,

co0ITI0/1aTh MpaBHiia TEXHUKH O€30MacCHOCTH MU paboTe ¢ 1a0opaTOpHBIM 000pYI0BaHUEM;
XapakTepu30BaTh NPUHIMIIEI JEHCTBUS M3YYEHHBIX HPUOOPOB M TEXHUUECKUX YCTPOWUCTB C
OMopoil Ha WX omnucaHus (B TOM YHUCIE: CHUCTEMa OTOIUICHHs JOMOB, TMIPOMETp, IMapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUMK DJIEKTPUUYECKON SHEPTUH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpbl, HarpeBaTeIbHbIE AJIEKTPONPUOOPHl (IPUMEPHI), SIEKTPUUECKHE MPEeIOXpaHUTENH,
AIIEKTPOMArHuT, JJIEKTPOJBUraTeNlb IIOCTOSHHOTO TOKA), MCIONb3ysd 3HAaHUS O CBOMCTBax
¢u3nUecKux sSBICHUH U HEOOXOUMMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M M3MEPUTENbHbIE NMPHOOPHI MO CXeMaM U
CXEMAaTUYHBIM pUCYHKaM (KMJKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETP, TUTPOMETP,



JBUTATENb BHYTPEHHETO CrOpaHUs, 3JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbI DJIEKTPUUYECKUX
Hernen ¢ mociaeoBaTeNIbHbIM U MapajlyIeIbHBIM COCAMHEHUEM 3JIEMEHTOB, Pa3jinyasi YCIOBHbIC
0003HaUYEHHUSI DJIEMEHTOB AJICKTPUUECKUX LICTIEH;
MPUBOJUTH MPUMEPHl (HAXOAUTh MH(DOPMAIMIO O MPHUMEpax) MPaKTUYECKOTO HCIOJIb30BaHUS
buznyecKux 3HaHUI B MOBCEAHEBHOMN KHU3HU ISl o0ecrieueHus 6€30MacHOCTH MPU OOpaIEHUH C
npubopaMd U TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHMS 3J0POBbsI U COOIIOJECHUS HOPM
HKOJIOTUYECKOTO MTOBEJICHUS B OKPYKAIOIICH cpelie;
OCYIIECTBIISITh MOMCK HHpOpMAIMK (PHU3NYECKOro cojaepkaHus B VIHTepHETe, Ha OCHOBE
UMEIOIIMXCA 3HAHUW W MNyTEM CpaBHEHUS JIONMOJHUTEIbHBIX HCTOYHUKOB  BBIJIEISATH
uH(pOpPMAIINIO, KOTOpas ABJISIETCS MPOTUBOPEUUBOM HITH MOXKET OBITh HEJJOCTOBEPHOM;
UCIIONIb30BAaTh TMPH  BBIIOJIHEHWH YyUYEOHBIX 3aJaHUi HAYYHO-TIOMYJSPHYIO JIUTEPATYPY
(GU3HYECKOTO COACpIKAHMSI, CIPABOYHBIC MATEpUANBI, pecypchl ceth VIHTEepHeT, BIIAJCTh
npuéMaMi KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMALUKM W3 OIHOW 3HAKOBOM
CUCTEMBI B IPYTYIO;
co3/aBaTh COOCTBEHHbIC MUCHMEHHBIE M KpaTKUE YCTHBIE COOOIIeHHs, 00001Iast nHPOpMAIUIO
U3 HECKOJBKUX MCTOYHHKOB (PU3MYECKOTO COJEP)KAHUS, B TOM YHCJIC MYOJMYHO MPEIACTABISATH
pe3yabTaThl TMPOCKTHOM WIIM HCCIEAOBATENbCKOM JEATEIbHOCTH, IPH 3TOM TPaMOTHO
WCIIOJIb30BaTh M3YYCHHBINH MOHSATUIHBINA ammapar Kypca (U3UKH, COMPOBOXKIATh BHICTYILICHUE
Mpe3CHTAlNEN;
IPYU BBIMOJIHEHUN YYEOHBIX MPOEKTOB M UCCIIEIOBAaHUM (DU3UYECKUX MPOIECCOB PACIPENEITh
00513aHHOCTH B TPYIIE B COOTBETCTBHH C IOCTABICHHBIMU 33/1a4aMH, CIIEIUTH 32 BBITOJIHEHUEM
IUTaHa JICUCTBUH M KOPPEKTHUPOBATh €ro, aJeKBaTHO OIICHUBATh COOCTBEHHBIM BKIAJ B
JeSATEeTbHOCTh  TPYIIbI, BBICTPAUBATh KOMMYHHMKAaTHBHOE B3aUMOJICUCTBHE, TPOSBISA
TOTOBHOCTD pa3pemiaTh KOH(PIUKTHI.

K konmy oOyuenus B 9 kJjacce mpeIMeTHbIE pe3yabTaThl HA 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:
MCIIOJIb30BaTh MOHATHS: CUCTEMA OTCUETA, MaTepHalIbHAsI TOUKA, TPAEKTOPHS, OTHOCUTEIBHOCTh
MEXaHUYECKOI0 JIBOKEHUA, nedopmarius (ympyras, TIJIACTUYECKas), TpEHHE,
HEHTPOCTPEMUTENFHOE YCKOPEHUE, HEBECOMOCTh M TIEPETPY3KH, LEHTP TSHKECTH, aOCOJIOTHO
TBEPIOE TENO, IEHTP TKECTH TBEPAOTO Teja, paBHOBECUE, MEXaHUUYECKHE KOJIeOaHUsl U BOJHBI,
3BYK, MHPPA3BYK U YIbTPa3BYK, dJIEKTPOMArHUTHBIC BOJHBI, IIKada 3JEKTPOMATHUTHBIX BOJIH,
CBeT, OJU30PYKOCTh W JaTbHO30PKOCTh, CIIEKTPHI UCITYCKaHHS U TOTJIONIEHU, anbda, OeTa- u
raMmma-u3JIy4eHHsl, U30TOIIbI, siICpPHAst SHEPTeTHKA;
pasnuuath  SABJICHHS (paBHOMEpPHOE M  HEPAaBHOMEPHOE TMPSMOJMHEHHOE  JIBI)KCHHE,
PaBHOYCKOPEHHOE TIPSIMOJIMHEWHOE JBW)KCHHE, CBOOOJHOE TMIaJICHUE TeJI, pPaBHOMEPHOE
JIBUKEHHE TI0 OKPY>KHOCTH, B3aUMOJICHCTBUE TeJl, PEaKTUBHOE IBUKCHHE, KoJebaTeIbHOoe
IBUKEHHE (3aTyxalollye W BBIHYXKICHHBIC KoNeOaHMs), pPE30HAHC, BOJIHOBOE JBHKEHUE,
OTpaXEHHE 3BYKa, MPIMOJMHEHHOE pPAaCHpOCTpPaHEHUE, OTPAKCHHE U TPEIOMIICHHE CBETa,
MOJITHO€ BHYTPEHHEE OTpaKEHHE CBETa, pPa3oKEeHHWE OEeNoro cBeTa B CHEKTP M CIIOXKEHUE
CIEKTPAJIbHBIX LIBETOB, JUCIEPCHUSl CBETA, €CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HMKHOBEHUE
JUHENYaTOro CIeKTpa H3IYYeHHs) MO OMHCAHWIO HMX XapaKTEepPHBIX CBONCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIONTUX JTAHHOE (PU3UIECKOE SIBJICHUE;
pacmo3HaBaTh MPOSIBICHUE H3YUEHHBIX (U3UUYECKUX SIBICHUH B OKpYXKawIiieM Mupe (B TOM
yucie (U3NYECKUe SBICHUSI B TIPUPOJIE: MPUIMBHI M OTIWBHI, ABWXeHUE TiaHeT CoaHeYHOU
CHUCTEMBI, PEAKTUBHOE JBW)XCHHE J>KUBBIX OPTraHW3MOB, BOCHPHSITHE 3BYKOB >KUBOTHBIMHU,
3eMJIETPSCEHHE, CEHCMUYECKHUE BOJIHBI, ILYHAMH, 3XO, LIBETa TeEJ, ONTUYECKHE SIBIICHUS B



npupone, OHOJIOrMYEecKoe JAEeWCTBHE BHUIUMOTrO, YABTPA(QHOIETOBOIO M PEHTTEHOBCKOTO
U3Y4YCHUH, EeCTECTBEHHBIH paIMOAKTUBHBIM (OH, KOCMHYECKHE JY4H, pPaAHOaKTHBHOE
U3Jy4YEHUE NPUPOJIHBIX MHHEPAJIOB, ACHCTBHE pAaJUOAKTHBHBIX HW3IYyYEHUH Ha OpraHu3M
YeJioBeKa), PH 3TOM MEPEeBOAUTH MPAKTHUECKYIO 3a]1a4y B yueOHYIO, BBIICISATh CYIIECTBEHHbIE
cBoMcTBa (MPU3HAKHN ) U3HUECKHUX SBICHHM;

ONKCHIBATh M3YUEHHBIE CBOICTBAa Tel M (PU3MYECKHE SIBJICHUSA, HCIOIb3Yys (PU3NYECKUE
BEJIMYMHBI (CPEAHsISl U MTHOBEHHAsl CKOPOCTh TeJla IPY HEPAaBHOMEPHOM JBUKEHHUH, YCKOPEHUE,
nepeMelieHle, IyTh, YIJOBas CKOPOCTb, CHJIAa TPEHUs, CHJIA YIPYrOoCTH, CHJIA TSDKECTH,
YCKOpEHUEe CBOOOIHOIrO MaJeHusl, BEC Tela, MMIIYJbC Tella, UMIYJIbC CHIIbI, MEXaHHYECKas
paboTa M MOIIHOCTb, MOTEHLIMAJIbHAS SHEPrus Telja, MOJHSATOrO HaJ MOBEPXHOCTHIO 3EMIIH,
NOTEHLMAJIbHAsl IHEPIUsl CKATOM NpPYKUHbI, KMHETUYECKas DHEpPrus, MOJHAas MEXaHWYEeCcKas
JHEprus, NEpUOJ M 4YacToTa KoJeOaHWH, JUIMHA BOJHBI, IPOMKOCTb 3ByKa M BBICOTA TOHA,
CKOPOCTh CBE€Ta, IOKa3aTelb MPEIOMIICHUS Cpelbl), MPH OMHMCAHUU TMPABUIBHO TPAKTOBATH
buznyecKuil CMBICT UCHOIb3YEMbIX BEJIUYUH, 0003HAUCHUS U €IUHUIIBI (PU3MUECKUX BEIHYUH,
HAXOAUTh (OPMYIIBI, CBSI3BIBAIOIINE JTAaHHYIO (PU3MUECKYI0 BEUYMHY C IPYTMMH BEIMYMHAMH,
CTPOUTH TPaPUKHU U3YIEHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEIHYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SBJIECHUS U MPOLECCHl, HCHOJIb3Ysl 3aKOH
COXpaHEHMsI SHEPruu, 3aKOH BCEMHPHOI'O TITOTEHMSI, MPUHLMII CYNEPHO3ULUU CHJI, TIPUHIUI
OoTHOCUTeNbHOCTH [anunes, 3akoHbl HbBIOTOHA, 3aKOH COXpAaHEHHS] MMITYJbCA, 3aKOHBI
OTpaKeHUsI U TPEJIOMIICHUSI CBETA, 3aKOHBI COXPAHEHHUs 3apsSIOBOrO M MAacCOBOTO UHMCEN MPHU
SEPHBIX pPEaKIUsaX, IMPU ITOM JIaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA W 3allUCHIBATH €TO
MaTeMaTUYECKOE BbIPAKEHUE;

OOBSICHATH (PU3UYECKUE MPOIECCHl U CBOMCTBA TEN, B TOM 4YHCIE U B KOHTEKCTE€ CHTyalUi
MPAKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBISABISATH MPUUYUHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
00BsICHEHHE M3 2—3 JIOTMYECKUX LIaroB ¢ OMOpoi Ha 2—3 M3y4YEHHBIX CBOMCTBA (PU3MUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pewaTh pacy€THbIE 3a/1a4M (OMHMPAIOIINECs HAa CUCTEMY U3 2—3 ypaBHEHMH), UCTIONb3YS 3aKOHBI
U (QopMyIbl, CBs3bIBarOIME (U3MUECKUE BETUYMHBI: Ha OCHOBE aHajM3a YCIOBMS 3aJadu
3alMChIBaTh KPATKOE YCJIOBME, BBIABIIATH HEJOCTAIOIIME WM U30BITOYHBIE JaHHBIE, BHIOMPATH
3aKOHBI U (OpPMyJbl, HEOOXOIMMBIE [UIsl pELIeHMs, IMPOBOAUTH pacdy€Tbl M OLEHUBATh
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHHsI (PU3MUECKON BEIMUHHBI,

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO PEUIMTh MPH IOMOLIM (PUINYECKHMX METOJIOB,
WCIIOJIb3YSl ONMCAHME MCCIEAOBAHUSA, BBIAEIATH INPOBEPSIEMOE IPEAINIOJIOKEHUE, OLEHUBATh
NPAaBWIBHOCTh MOPSJIKA IPOBEACHUS MCCIENA0BaHUsA, JeJaThb BbBIBOJBI, HWHTEPIPETHPOBATH
pe3yNbTaThl HA0JI0IEHUH U OIBITOB;

MPOBOAMTH OMBITHI MO HAOMIONEHUIO (U3NYECKUX SBIECHUN WM (U3NYECKUX CBOMCTB Tel
(u3yueHue BTOporo 3akoHa HplOTOHA, 3aKOHa COXpaHEHMsI PHEPIUH, 3aBHUCHUMOCTh MEpHoia
KOJIeOaHUH MPYKUHHOTO MasiTHUKA OT MACChl Tpy3a U ’KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTUTYABI MaJibIX KoJieOaHUi, MPsIMOIMHENHOE pacpOCTpaHEHUE CBETA, pasiokKeHue OeIoro
CBETa B CIIEKTP, U3yUYE€HUE CBOMCTB M300pa’KE€HUsS B TUIOCKOM 3€pKajle U CBOMCTB M300paKeHUS
npeaMeTa B coOuparolieit JTuH3e, Ha0II0AeHNEe CIUIONIHBIX U TMHEHYaThIX CIIEKTPOB U3JTy4eHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOIO Habopa 000pyJOBaHUs, OMHUCHIBATE X0
OTIBITA U €T0 PE3YNbTaThl, POPMYINPOBATH BHIBOJIBI,

IOPOBOJUTH MPU HEOOXOJUMOCTH CEpUI0 MPSAMBIX HM3MEPEHUH, OMpeAessisl cpeqHee 3HAueHue
u3MepseMoil BenuurHbl ((POKYyCHOE paccTOsiHME coOMparomieil JMH3bI), 000CHOBBIBATH BHIOOP
crioco0a u3MepeHus (M3MEPUTEIHHOTO MPUOopa);



IPOBOJUTH HCCIICOBAHUE 3aBUCUMOCTEH (DU3MUYECKUX BEJIWYMH C MCIOJIB30BAaHHEM IPSMBIX
U3MepeHull (3aBUCUMOCTh IYTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM JIBUXEHHUU 0€3 HayaabHON
CKOpOCTH, TIeprojia KojaeOaHHi MaTeMaTHYeCKOT0 MasiTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH yIJia
OTpaXKEHMsI CBETAa OT yrja MaJeHus U yIja MIpeJoMJIEHUS OT yIya NaJeHUs): MJIaHUPOBaTh
UCCIICIOBAaHUE, CaMOCTOSITEIbHO COOUPATh YCTAHOBKY, (PMKCUPOBATh PE3YJIbTaThl MOJy4ECHHON
3aBUCUMOCTH (DU3NYECKMX BEIMYMH B BUAE TaOiuL M TpaduUKOB, JeNaTh BBIBOABI IO
pe3yJipTaTaM MCCIIEI0BaHNUS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUsI GU3NUECKUX BEIUYHMH (CPEeHSS CKOPOCTh M YCKOPEHHUE Tella
IpY PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOpPEHHE CBOOOIHOTO MAJCHHUs, >KECTKOCTh MPYKUHBI,
KOO(QQHUIMUEHT TPEeHHUs CKOJIbXKCHHS, MEXaHWdyeckas padoTa M MOIIHOCTb, YacTOTa U IEPHOJ]
KOJIeOAHUH MaTeMaTHYeCKOro M MPYXHHHOTO MAasTHUKOB, ONTHYECKas cujla coOuparoliei
JMH3bI, PaJUOAKTUBHBIA (OH): IUIAHUPOBAaTh W3MEPEHHUs, COOUPATH SKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBIIOJHATh U3MEPEHUSL, CIENYS NPEI0KEHHON HHCTPYKLMH, BBIUUCIIATH 3HAUCHHE
BEJIMYMHBI M aHAJIW3UPOBaTh IMOJYYEHHBIE PE3YJIbTaThl € Y4YETOM 3aJaHHOM MOIPEUIHOCTH
U3MEPEHU;

cOOIIO/IaTh MPaBHJIa TEXHUKH O€30MaCHOCTH MpH padoTe ¢ 1a00paTOpHBIM 000pYIOBaHHUEM;
pa3nuyaTh OCHOBHBIC NPU3HAKM HM3YYCHHBIX (PU3MUECKUX MOJEJeH: MarepuajibHas TOYKa,
abCoJIIOTHO TBEPJIOE TEJIO, TOUEUHbII HCTOUYHHUK CBETA, JIy4, TOHKAs JIMH3a, IUIaHEeTapHas MOJIeIb
aToMa, HyKJIOHHasl MOJIeJIb aTOMHOTO $1/1pa;

XapakTepu30oBaTh NPUHIMIIBI JEHCTBUS HM3YYEHHBIX HPUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
OMOpoil Ha MX omucaHus (B TOM YHUCIE: CIUAOMETp, AATYMKU IOJOXKEHHUS, PACCTOSHUSA HU
YCKOpEHUs, pakKeTa, 53XO0JIOT, OYKH, IEpHUCKoll, (oToanmapar, ONTHYECKHE CBETOBOBDI,
CIEKTPOCKOI, TO3UMETp, Kamepa BuiibcoHa), MCIonb3ys 3HaHUSA O CBOWCTBaX (DU3HUECKUX
SBJICHUN U HEOOXOAUMbIe (PU3MUYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH W3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX TNPUOOPOB M TEXHOJOTMYECKMX IPOLECCOB MPHU pEUIeHHH Yy4yeOHO-
NPAaKTUYECKUX 3a]1a4, ONTHYECKUE CXEMBI JJIsl TOCTPOEHUS N300pakeHUH B MIIOCKOM 3epKaje U
coOuparoIe TMH3e;

HOPUBOAUTE MpPUMEPHI (HAXOIUTh MH(OpMAIMIO O MpUMepax) MPAKTUYECKOro HCIOJIb30BAHUS
¢u3nyecKuX 3HaHUH B MOBCEAHEBHOMN KHU3HU I o0ecrieueHus: 0€30MacHOCTH MPU OOpaILEHUH C
npubopaMyl U TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHMs 3J0pPOBbsi U COOJIOJEHUS HOPM
HKOJIOTHUYECKOTO MOBEJEHUS B OKPYKAIOILLIEN CPELE;

OCYIIECTBIIATh MOUCK MHPOpMAUKN (Hr3HUecKoro coaepxanusi B MIHTepHEeTe, caMOCTOSITENBHO
(bopMynupys MOMCKOBBIM 3ampoc, HAXOAWUTh IMYTH OINpENeNeHUsl JOCTOBEPHOCTU IOJIy4EeHHOH
MH(pOpMallMK HAa OCHOBE UMEIOIIUXCS 3HAHUH U JOMOJIHUTEIbHBIX HCTOUHUKOB;

UCMOJIb30BaTh TPU  BBIOJHEHUHM Y4YeOHBIX 3a/JaHUNl HAayYyHO-TIONMYJSIPHYIO JIUTEPaTypy
bu3nyecKoro cojaep:KaHMs, CIpaBOYHBbIE MaTepuanbl, pecypchl cetu VHTepHeT, BIajeTh
npuéMaMyl KOHCIIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus HHGOpPMAlUKM W3 OJAHOW 3HAKOBOMN
CUCTEMBI B JIpYTYIO;

co3/aBaThb COOCTBEHHbIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE HH(pOpMAIUU U3
HECKOJIbKUX HCTOYHHMKOB (DU3MUYECKOTO COJEpKaHMs, MyOIUYHO MPEACTaBIATh PEe3yJbTaThl
IIPOEKTHOM WJIM HCCIIEI0BATENbCKON JEATENBHOCTH, NP 3TOM TIPaMOTHO HCIIOJIb30BaTh
M3YYEHHBIN MOHATUMHBIN anmapar u3y4aemoro pasjaesna (U3MKU U COMPOBOXKIATh BHICTYIUIEHHE
npe3eHTaluen ¢ ydéToM 0COOEHHOCTEN ayIuTOpUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3znen 1.®0u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIEro MUPa
bu6mmoreka [IOK
1.1 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bu6nmoreka [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/I MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2.1lepBoHauyasnbHble CBeleHUS O CTPOCHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edso0.ru/7f416194
99 JIBroKeHre 1 B3aUMOICHCTBUE YaCTHII ) 1 bubnmoreka [JOK
' BellleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edso0o.ru/7f416194
Hroro no pazgeny 5
Paznen 3./IBu:xeHre U B3auMo/ielicTBHE TeJl
bubmuorexa [JOK
31 Mexanrieckoe ABHOKeHHE 3 https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuna. Brager orn 14 1 2 https://m.edso0.ru/7f416194
Wroro no pazueny 21
Pasnen 4./1aBjieHue TBEPABIX TeJl, dKUIAKOCTEH 1 ra30B
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlaprerite xuAKocTA > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
43 ATMOC(epHOe AaBIeHHC 0 https://m.edso00.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S.PaGora 1 MOIIHOCTB. JHeprus
bu6mmoreka [IOK
>1 Paboa # MomHOCT 3 1 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 HpocTsie MexaHH3MEI > . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexattireckas oHeprits 4 1 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3zgen 1.TenioBbie ABJIeHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 1 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CILIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2.2/iekTpuyeckre 1 MATHUTHBIE SIBJICHUSI
51 DJNIEKTpUUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOSTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 UIEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1.Mexannueckue siBJeHUSA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2.Mexann4yeckue Kojge0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHMCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3.2/eKTpoOMarHuTHOE MOJI€ H 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Paznen 4.CBeToBbI€ IBJIEHUS
4.1 3aKOHBI paCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Pazgea S.KBaHnToBbI€ SIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 S nepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6.I1oBTOpUTEILHO-0000 IHAI0IM A MOYJID
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pusuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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

IHOYPOYHOE IINTAHUPOBAHUE
7 KUIIACC

KoaunuecTBO yacos Jara

Tema ypoka n3yue
o/ P Beero KP  TIP Y

HHUA

®dusuka — Hayka o npupoje. ApneHus npupoasl. Duznueckue 1 3.09
SABJICHUSI '

MexaHI/I‘-IeCKI/IC, TCIJIOBBIC, DJICKTPUUICCKUC, MAIrHUTHBIC, 1 6.09

CBCTOBBIC, 3BYKOBLIC SABJICHHUA

Ouznyeckue BeIUYUHbL. M3Mepennst pu3ndyeckux BEeTHUKH.
Ousnueckue npuodopsl. Ilorpemnocts n3MepeHuii.
MexnyHapoaHas cuctema equHul. OnpeaeneHue LeHbl
JIEJIEHUs Kbl U3MEpUTEIbHOTO npubdopa. M3mepenue
paccrosinuii. U3mepenne o0bEmMa KUIKOCTH U TBEPIOTO Tea.

1 10.09

Onpez[eneHI/Ie pasMEpPoOB MaJibIX TCII.

VYpok-uccnenosanue "M3mepenue reMieparypbl Ipyu OMOLIT
4 KUJKOCTHOTO TEPMOMETpA U JaTUUKa TeMIlepaTypbl." 1 1 13.09
CraproBasi TuarHoCTHKA.

Kaxk ¢usuka u 1pyrie ecTecTBeHHbIC HAYKH U3y4atoT IPUPOTY.
EcrecTBeHHOHAaYYHBII METO/1 IO3HAHMS: HAOIIOACHHE,
MOCTAaHOBKA HAYYHOTO BOIIPOCA, BBIIBUKCHHE TUIIOTE3, 1 17.09
AKCIIEPUMEHT TI0 TIPOBEPKE THITOTE3, OOBSICHEHNE
Habo1aeMoro sBiieHus. Onucanue pU3NIECKUX SBICHUM ¢

HOMOIILIO MOJETIEN

VYpoxk-uccnenosanue "[IpoBeneHue uccieq0BaHus 10 TPOBEPKE
6 TUTIOTE3bI: JAIbHOCTH TOJIETA MIAPHUKA, TTYIIEHHOTO 1 1 20.09
TOPU3OHTAIILHO, TeM OO0JIbIIIE, YeM OOJIbIIE BRICOTA MTycKa"

CTpOCHI/Ie BCIICCTBA: ATOMBI U MOJICKYJIbI, UX PA3MCPHI.

1 24.09
OnbIThI, TOKa3bIBAIOLINE TUCKPETHOE CTPOEHHUE BEILIECTBA

JIBmkeHue yactuil BemecTBa. CBs3b CKOPOCTH ABHIKEHHS
4acTHI] ¢ TeMIieparypoil. bpoyHoBckoe aBrkenue, 1uddysus.
B3aumMopeiicTBre YacTUI] BeIIECTBA: MPUTSIKEHUE U

8 ortankuBanue. HabmoieHre 6poyHOBCKOTO JIBMXKEHUSI. 1 27.09
Habmonenue nupdysun. Habaronenue sneHuid,
OOBSICHIIOIIUXCS IPUTSHDKEHUEM WITH OTTAKHBAHUEM YaCTHUIT
BEIIIECTBA

ypOK-I/ICCJ'Ie,Z[OBaHI/IC «OIBITHI IO Ha6J'IIOIIeHI/IIO TCIIJIOBOI'O
pacIupCHUud ra3oB»

1 1 1.10

ArperaTHbple COCTOSIHHSI BEIIECTBA: CTPOSHUE Ta30B, KUIKOCTEH

10 1 4.10

U TBEPIBIX (KPUCTATUINYECKUX ) TEJI.




BzauMocss3b MCKIAY CBOMCTBaMHM BCIICCTB B PA3HBIX

11 arperaTHbIX COCTOSIHUAX U UX aTOMHOMOJIEKYJISIPHBIM 8.10
ctpoeHreM. OCOOCHHOCTH arperaTHbIX COCTOSTHUN BOJIBI

12 Mexanunyeckoe IBUKeHUE. PaBHOMEpHOE 1 HEPABHOMEPHOE 11.10
nBmxenue. HaOmonenne MeXaHM4eCKOro IBHKCHHUS Tella. '
Cxopocts. Equnuiisl ckopoctu. CKOpOCTh NpU

13 HEpaBHOMEPHOM JIBI)KCHHH. VI3MepeHne cKkopocTu 15.10
MPSMOJIMHEHHOTO IBHYKCHHS

14 Pacuer nyTu u BpeMeHU IBUKEHUS 18.10
SIBiienne nHepuuu. 3aKOH MHEepUUU. B3aumoencTBure Ten Kak

15 MpUYMHA U3MEHEHUSI CKOPOCTH JABUKEHUs Tesl. Macca kak Mepa 99 10
WHEPTHOCTH Tena. Habmoienue siBJeHUs MHEPIIHH. '
HabGmonenre n3mMeHeHus: CKOPOCTHU MPU B3aUMOJICHCTBUH TEJL.
ITnotHOCTSE BetiecTBa. CBsI3b INIOTHOCTH C KOJIMYECTBOM

16 MOJIEKYJI B €IlMHHUIIE 00beMa BeliecTBa. PacueT Mmaccol u 25.10
o0beMa Tejia o €ro INIOTHOCTH.
JlaGopaTtopHas padora «OrnpeaesieHue MIOTHOCTH TBEPIOTO

17 05.11
Tena»

18 Pemenne 3agau mo teme "IlmoTHOCTH BenjecTna” 08.11

19 Cwita Kak XapakTepHCTHKa B3aumoaecTBus Tei. Cuna 1211
yrnpyrocTd. 3akoH ['yka. '

20 JlaboparopHas pabota «3yueHre 3aBUCUMOCTH PacTsHKEHUS 15.11
(medopmMarivn) IpyKUHBI OT TPUTOKEHHON CHITBI '

21 SIBnenune tarorenusa. Cuna TSKECTH 19.11

29 CBsi3b MEX1y CHIION TSKECTH U Maccoil Tena. Bec Tena. 2211
Pemenwne 3agau mo teme "Cuna Tsoxectu" '

93 Cwiia TsbkecTd Ha Apyrux miaHetax. Gusundeckue 26.11
XapaKTePUCTUKH TUTAHET

24 N3mepenre cuitbl ¢ MOMOMIBI0 JUHAMOMETPA 29.11

25 Bec Tena. HeBecomocth 03.12
CroxxeHue AByX CHUJI, HAPABJIEHHBIX 110 OJTHOW MPSIMOiA.

26 PaBHOpelicTByIOMIas cuii. CpaBHEHHE Macc 110 06.12
B3aNMOJICHCTBHIO TEI.

27 Pemenue 3agau no reme "PaBHonelicTByromas cui' 10.12

28 Cwiia Tpenusi. TpeHHe CKOJIbKEHHS U TpeHne Mokosi. TpeHue B 13.12
MPHUPOJIC U TEXHUKE
JlaGopaTtopHas pabota «/3ydeHne 3aBUCUMOCTH CHJTbI TPEHUS

29 CKOJTBYKCHUS OT CHJIBI JABJICHHSI U XapaKTepa 17.12
COTIPUKACAIOIIIUXCS TTOBEPXHOCTEM»

30 Pemienue 3a1au Ha onpeiesieHUE PaBHOACUCTBYIOIIEH CHIIbI 20.12




Pemenue 3amau mo Temam: «Bec Temay, «I'padudeckoe

31 . 27.12
n3o0paxenue cuiy, «Cuibly, «PaBHOACHCTBYIOMIAS CHIDY
KonTponbhas pabota no Temam: «MeXxaHUYeCKOe TBUKEHHEY,

32 «Macca, IIOTHOCTBY, «Bec tenay, «['paduueckoe 24.12
n3o00paxkeHue cun, «CHib»

33 Hasnenune. CriocoObl yMEHBIIICHUS U YBEIIMUCHUS JIaBJICHUS 10.01
JlaBieHue ra3a. 3aBUCUMOCTD JaBJICHHS ra3a oT 00bEMa,

34 14.01
TEMIIEPATYPHI
[lepenaua naBienust TBEPABIMU TeJIaMU, KUJKOCTSIMH U ra3aMHu.

35 3akoH Ilackans. JlemoHCTpanusl : mepeaada 1aBJICHHUS 17.01
KUJKOCTBIO U Ta30M.

JlaBiieHue B KHUIKOCTHU U rase, BbI3BAHHOE JIEHCTBUEM CHIIBI

36 21.01
TSKECTH

37 Pemenue 3amau o teme «JlaBneHue B KUIAKOCTH U ra3e. 3aKOH 2401
IMackasi» '
[THeBMaTH4ECKH MAITUHBI. 3aBUCUMOCTH JIaBIICHUS KUJIKOCTH

38 ot nryoussl. I napocrarnyeckuit mapagokc. CooOmaronmecs 28.01
COCY/IBI

39 ['uapaBnuyeckue MexaHu3Mbl. | MapaBIMYECKHA TTPECcC 31.01

40 Manowmertpsl. [TopiiHeBoi KUAKOCTHBIN HacoC 04.02
AtMmocdepa 3emmu. [IpudnHbI CyIIIeCTBOBaHUS BO3IYIITHOM

41 0005104k 3eMiIH. 3aBUCUMOCTh aTMOC(EpPHOTO TaBICHHS OT 07.02
BBICOTBI HaJl YPOBHEM MOPS

42 Bec Boznyxa. ATmocdeproe nanenue. [IposiBienue aeiictBus 11.02
aTMoc(epHOTro JaBICHHUS. '

43 N3mepenne armocdeproro nasnenus. OnbitT Toppudenin 14.02
3aBUCHUMOCTBH aTMOC(HEPHOTO JaBICHHS OT BBICOTHI HaJl

44 18.02
YPOBHEM MOPS

45 [TpubGops! Mo n3mepennto armocdepHoro nasiaenus. bapomerp- 21.02
aHepou. ATMocepHoe JaBJIeHHE Ha PA3IMYHBIX BBICOTAX '

46 Pemenue 3amgau o teme " AtMochepHoe naBienue" 25.02
JleiicTBHE KUIKOCTH U Ta3a HA MOTPYKEHHOE B HUX TEJO.

47 BrirankuBaromas cumna (ApxumMenoBa cuia). 3aKkoH ApXxumMena. 28.02
JlemoHcTpanus: PaBeHCTBO BBITATKUBAIOIIEH CHIIBI BECY '
BBITECHEHHOMH JKUKOCTH

48 JlaboparopHas paboTa «OnpeeneHne BEITATKUBAIOIICH CHITHI, 04.03
JEHCTBYIOIIEH Ha TeJ0, TOTPYKEHHOE B )KUIKOCTh
JlaGopaTtopHast pabota o teme «lccienoBanue 3aBUCUMOCTH

49 Beca Teja B BOJIE OT 00bEMa MOTPY>KEHHOM B KHJIKOCTh YaCTH 07.03

TCIIa»




IInaBanue ten. Boznyxomnnasanue. JleMoHcTpanus: Y ciioBue

50 IUIaBaHMsl TEJ: IIABAaHNUE WIN NOTPYKEHHUE TE B 3aBUCUMOCTHU 1 11.08
OT COOTHOIIICHUS TUIOTHOCTEH TeJa M KUIKOCTH.
JlaboparopHnas padota "KoHCTpyrpoBaHHE apeoMeTpa Hin

ol KOHCTPYMPOBAHUE JIOJIKU U OTIpEIEICHUE € 1 1 14.03
rpy30H01bEMHOCTH"
Pemenue 3anau no temam: «IlnaBanue cynos.

52 BoznyxomnaBanuey, «/laBieHne TBepabIX TE, )KUIKOCTEH 1 1 18.03
ra3oB»
KonTponbhas pabota no teme «/laBnenue TBepabIx Ted,

53 . 1 21.03
KUAKOCTEH U Ta30B»

54 Mexannueckas pabota 25.03

55 MormHocTh. Enuaunel MolHOCTH 04.04
Ypok-uccienoBanue "Pacyér MOIIHOCTH, pa3BUBAEMOI1 IpU

56 R " 1 1 08.04
oIBEME T10 JICCTHUIIE
[TpocTteie MexaHu3MBbl. Phruar, 6110k, HAaKJIOHHAS TIOCKOCTb. 11.04

S7 [IpaBuno paBHOBecus pbryara. [I[pumenenue npasuiia 1 '
paBHOBECHS pbruara K 010Ky. "30710TO€ IPaBUIIO" MEXaHUKH.

58 Prruaru B TexHuke, ObITy U npupoje. Jlaboparopuas pabota 1 05  15.04
«MccnenoBanue yCcaoBH paBHOBECHSI phIuara ' '

59 Pemenue 3amau o reme «Y CI0BHUSI paBHOBECHS phIuaray 1 18.04
Koaddunment nonesnoro aeiictpust mexanusma. [Ipocteie

60 MeXaHMU3MBI B OBbITY U TexHUKE. JITabopaTtopHas paboTa 1 05 2204
«3mepenne KII/] HaKTOHHOM TIIOCKOCTH)

61 Pemenne 3amau mo reme "Pa6ora, momuocts, KIT/" 1 25.04
Mexannueckas dHeprusi. Kunetnueckas 1 OTEHITUATbHAS

62 1 29.04
SHEPTHs

63 [IpeBparieHrie OAHOTO BUAa MEXaHUYECKOW YHEPTHH B IPYTOH. 1 02.05
3aKOH COXpaHCHHSI MEXaHUYECKOW YHEPTHH
VYPpok-3KCIIEpUMEHT MO TeMe "DKCIEepUMEHTAIbHOE

64 onpeieJIeHuEe U3MEHEHUS! KHHETUYECKOW U MOTEHIIUAIbHOU 1 1 06.05
SHEPTrUH MPU CKATHIBAHUHU TeJla IO HAKIIOHHOM TIOCKOCTH"

65 KonTponbHas padota mo Teme «PaboTa 1 MOIITHOCTh. DHEPT U 13.05

66 HToroBast KOHTpOJIbHAs paboTa 1 16.05

67 PesepBHbIii ypok. Pabota ¢ Tekctamu mo teme "JlaBienue 1 20.05
TBEPABIX TE€J, KUAKOCTEN U ra3oB" '

68 PesepBHbIii ypok. Pabota ¢ Tekctamu o teme "Pabora. 1 93.05
MomnocTbs. OHeprus” '

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KVIACC

Tema ypoka

OCHOBHBIE ITOJIOKCHUS MOHCKynﬂpHO-KHHGTH‘ICCKOfI
TEOPHU U UX OIIBITHBIC IIOATBECPKIACHHUA

KoauuecTBO 4acoB

Bcero

KP

1P

Jara
U3y4YeHHS

2.09

Macca u pazmep aToMOB ¥ MOJieKy. ONbIThI
MOATBEP>KIAOLIUE OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-
KuHeTHYeckor Teopun.Jlemonctpanun: Habmonenue
OpoyHOBCKOTO ABWKeHus, Habmonenue nuddys3nn

5.09

Mopnenu TBEPAOrO, KHUAKOIO U Ta3000pa3HOr0 COCTOSIHUM
BellecTBa. BxoHas KOHTpouibHAs padoTa.

OOBsicHEHHE CBOMCTB ra3oB, XKHJIKOCTEH U TBEPABIX Tel
Ha OCHOBE MOJIOKEHU I MOJIEKYJIIPHO-KUHETUYECKOM
Teopuu

Kpucrannuueckue u amopgHble Tena

9.09

12.09

16.09

CmaunBaHue U KanwuisipHbie siBiieHus . [loBepxHOCTHOE
HaTspkenue. Jlemonctpanuu: Habmronenue siBieHuia
CMAUMBaHUS U KAMWUISIPHBIX SABICHUM.

TemnoBoe PaCIIUPCHUC U CKATHUC. I[CMOHCTpaLII/ISIZ
Ha6J'IIO,I[eHI/ISI TCILJIOBOT'O paCIMPEHUs TCJI, U3MCHCHUC
JaBJICHUS ra3a Ipru USMCHCHUU o0beMa u HarpeBaHnuu
NN OXJIaXKACHUMU.

Temmnepatypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTHIO
TEIUIOBOTO IBM)KEHUS YacTull. JleMOHCTpanus: mpaBuia
M3MEpPEHUS TEMIIEPATYPBHI.

Buytpennss sneprus. CriocoObl H3MEHEHHs BHYTPEHHEH
SHEPIUu: Terionepeaaya U CoBepiieHne padoThl.

19.09

23.09

26.09

30.09

10

11

12

BI/II[I)I TCIJIonepeaavyn: TCIrjIonpoBOAHOCTb, KOHBCKI WA,
U3ITy4CHHE.

Ypoxk-koudepenuus "[IpakTuueckoe UCTIOIb30BaHHE
TEIUIOBBIX CBOMCTB BEIIECTB U MAaTEPHAIIOB B LIEJIAX
sHeprocOepexxeHus"

KonnuecTBo TEIIOTEHL. VY aenpHas TEI0€MKOCTh
BCIICCTBA

3.10

7.10

10.10

13

YpaBHeHue TeroBoro 6ananca. TermmooOMeH U TeIoBoe
paBHOBECHE

21.10

14

15

JlaGopatopHas pabota "HccnenoBanue sBiIeHUs
Ter1000MeHa IpU CMEIIMBAaHUH XOJIOIHOM U ropsiueit
BOJBI"

Pacuer konuuecTBa TCIJIOTHI, HGO6XOI[I/IMOFO JJIA
HarpeBaHud TCJia U BbIACIIACMOI'0 UM IIPpU OXJIAKIACHUHN

14.10

24.10




JlaboparopHnas pabota "Onpenenenue yaeabHOU

16 " 17.10
TETIOEMKOCTH BEIIECTBA
8apr=05.11
17 DHeprus TOIIMBa. Y IeJbHas TEeII0Ta CrOPaHUs 86=7 11
18 [ImaBnenue u oTBEpAEBAHUE KPUCTAIUIMYECKUX TEIL. 8aBr=07.11
VY enpHas TEIoTa MIaBIeHUs 86=11.11
19 JlaGopaTtopHas pabota "OnpeneneHue yaeabHON TEMI0THI 8asr=12.11
IJIaBJICHHS JIb11a" 80=14.11
20 [TapooOpa3oBanue u koHaeHcanus. Mcmapenue 22}:‘1—81?.111
Kunienne. Y nenpHas Temiora mapooOpa3oBaHUs U Ranr—19.11
21 KOHJCHCAINU. 3aBHCUMOCTh TEMITePATyPhl KATICHUS OT 86-21 11
aTMoc(hepHOro JaBiIeHUS
29 Bnaxxnocts Boznyxa. JlabopaTopnas pabota 8apr=21.11
"OmnpezeneHne OTHOCUTEIHHOM BIIaKHOCTH BO31yxa" 86=25.11
8aBr=26.11
23 Pemenue 3a1a4 Ha onpesiesieHne BIaKHOCTH BO3TyXa
86=28.11
24 [TpuHIIMTIBL pabOTHI TETIOBBIX ABHUTaTeneii. [laposas 8aBr=28.11
TypOuHa. [[Burarens BHyTPEHHETO CrOpaHUs 86=2.12
o5 KII/] TermmoBoro nBurateis. TernaoBble ABUTATEIIA U 8ar=03.12
3aIUTa OKPYKAIOIIEH CPeIbI 86=05.12
26 3aKOH COXpaHEHUs U PEBPAILICHUS SHEPTUHU B TEIIOBBIX 8aBr=05.12
mporueccax 86=09.12
97 [ToaroroBka k KOHTpoJBHOM paboTe no Teme "Temnossie 8arr=10.12
sBJIeHHs. VI3MEeHEeHMe arperaTHbIX COCTOSTHUM BemecTBa” 86=12.12
28 KonrtponbHas padora no reme "TenoBble sBIEHUS. 8aBr=17.12
M3MmeneHue arperaTHbIX COCTOSIHUM BemecTBa" 86=16.12
8apr=12.12
29 DnekTpu3aius Tel. J[Ba poaa 3MeKTpHUUeCKHUX 3apsiioB 86-=19 12
30 VYpok-uccnenoanue "IneKTpu3aius T HHAYKIIHEH 1 8apr=19.12
MIPU COTMPUKOCHOBEHHH " 86==23.12
B3anmopericteue 3ap51)KCHHLIi( ten. 3akoH KynoHa ( RaBr=24.12
31 3aBHCHMOCTH CHJIBI B3aUMO/ICHCTBUS 3apsHKCHHBIX R6=26.12
YaCTHII OT BEJIMIMHBI 3apsijia U PACCTOSTHHS MY
TeIaMu)
DnekTpuueckoe nose. HanpsykeHHOCTh 3JIEKTPUUECKOTro 8aBr=26.12
32 noJist. [IpuHIMn cynepno3uuyu 3NeKTpUYECKUX MoJIEN 86=9.01
(Ha KAaYECTBEHHOM ypPOBHE)
33 Hocurenu snexrpudeckux 3apsaoB. DJIeMEHTapHbIN 8aBr=9.01
3apsia. CtpoeHue aToma 86=13.01




34 [IpoBOgHMKYN U TUANEKTPUKH. 3aKOH COXPAHEHMUSI 8aBr=14.01
IIEKTPUIECKOTO 3apsiaa 86=16.01

35 Peuienue 3a1a4 Ha NpUMEHEHUE CBOMCTB JIEKTPUUECKUX 8aBr=16.01
3apsIoB 86=20.01
DIIEKTPUUYECKHI TOK, YCIOBHS €0 CYIIECTBOBAHMS. 8apr=21.01

36
VICTOYHUKH AJIEKTPUIECKOTO TOKA 86=23.01

37 JleficTBUSI STIEKTPUUYECKOTO TOKA (TEIIIOBOE, XUMHUYECKOE, 8aBr=23.01
MarHuTHOE) 86=27.01

38 VYpoxk-uccinenoanue "JleiicTBrE JIEKTPUUECKOTO TOJISI 1 8aBr=28.01
Ha IIPOBOJIHUKH U TUDJICKTPUKH" 86=30.01

. 8apr=30.01

39 DNEKTPUYECKHUIA TOK B METAJUIAX, JKUKOCTSIX U Ta3ax

86=3.02

40 DneKTpuyecKas Lemb U €€ COCTaBHbIE YaCTH Sapr=4.02

86=6.02

41 Cuna toka. JlabopatopHas pabota "M3mepenue u 05 8aBr=6.02
peryiMpoBaHue CUIIBI TOKA" 86=10.02

42 DnekTpuueckoe Harpspkenue. Bonstmetp. Jlaboparopnast 05 8apr=11.02
pabora "M3mepenne u peryaupoBaHue HampsHKeHHs " 86=13.02

43 ConpoTuBieHUE NPOBOJHUKA. Y IEIBHOE COPOTUBIICHUE 8aBr=13.02
BEIIIECTBA 86=17.02
JlaboparopHas paboTa "3aBUCUMOCTH dJIEKTPHUECKOTO RaBr=18.02

44 COTIPOTHBIICHHUS TPOBOJHUKA OT €T0 JJIHHBI, TIOIMIATN 1 86=20.0 2
MONEPEYHOr0 CeYeHUsl U MaTepuaa”

45 3aBUCHMOCTH CHJIBI TOKA OT HampspKeHus. 3akoH OMa Jyist 8apr=20.02
ydacTKa Ienu 86=24.02
JlaboparopHas paboTta "HccrnenoBanue 3aBUCIMOCTH RaBr=25.02

46 CHJIBI TOKA, UYIIETO YePe3 PE3UCTOP, OT COMPOTUBIICHUS 1 86=07, 0'2
pe3ucTopa u HanpsHKeHHs Ha pe3uctope”

47 ITocnenoBarenbHOE U apaJUIEIbHOE COCIUHEHUS 8aBr=27.02
MIPOBOJIHUKOB 86=3.03
JlaGopaTtopHas pabota "I[IpoBepka mpaBmiia CI0KEHHS RaBr—d.03

48 HANPSDKEHUH TPU TOCTIEA0BAaTEIHHOM COSTUHEHUH JIBYX 1 86-6.0 3
pe3ucTopoB”

49 JlaGopaTtopHas pabota "I[IpoBepka mpaBwia sl CHUITBI 1 8apr=6.03
TOKa IPH MapajlieIbHOM COSTMHEHUU Pe3UCTOPOB" 86=10.03

50 Pemienue 3agau Ha npuMeHeHue 3akoHa Oma 1 8aBr=11.03
Pa3IMYHOTO COEIMHEHUSI IPOBOAHUKOB 86=13.03

51 PaboTta 1 MOIITHOCTB ANMEKTPUIECKOTO TOKA. 3aKOH 8asr=13.03
Jxoyns-Jlenna 86=17.03

59 JlaGopaTtopHast pabota "Onpenenenue padoTh U 1 8apr=18.03
MOIITHOCTH 3JIEKTPUIECKOTO TOKa" 86=20.03




53 DNEKTPUYECKHE MU U MOTPEOUTENN EKTPUICCKON 1 8arr=20.03
sHepruu B ObITy. KopoTkoe 3aMbIkaHue 86=24.03
IT i pab

OJIFOTOBKA K KOHTPOJIBHOU paboTe 1o Teme RaBr=25.03

54 "DreKTpuUeCcKue 3apsabl. 3apsHKCHHBIC Tela U UX 1 86=7 04
B3auMOJIeUcTBUS. [1OCTOSITHHBIN AIEKTpUUECKUNA TOK" '
KonTponbaas paboTa mo Teme "INeKTpUuIecKue 3apsiibl. RaBr—8.04

55 3apsoKeHHBIC Tena U UX B3aUMOICHCTBUS. [ToCTOSSHHBIH 1 26=10 0 4
AJIEKTPUYECKUM TOK" '
ITocTostHHBIE MarHuThI. B3anmoaencTBre MOCTOSHHBIX 8arr=10.04

56 1
MarHuTOB. 86=14.04
Ypok-uccienoBanue "M3ydyeHue mojaei moCTOSHHBIX 8apr=15.04

57 1
MarHuToB" 86=17.04
MarnuTHoe nosie. MarautHoe noiie 3eMJIH U €ro 8apr=17.04

58 1
3HaUYeHHe I J)KU3HU Ha 3eMiie 86=21.04

59 OmnbIT OpcTea. MarHuTHOE MOJIE SJIEKTPUIECKOTO TOKA. 1 8apr=22.04
MarauTHoe 1nosje KaTyIIKu ¢ TOKOM 806=24.04
[IpuMeHeHne AIeKTPOMArHUTOB B TEXHUKE. 8apr=24.04

60 JlaboparopHas pabota "M3ydenue aeiicTBUS MarHUTHOTO 1 0.5 806=28.04
OJIsI HA IPOBOJHUK C TOKOM"

DJIEKTPOABUTATENb MOCTOSSHHOTO TOKa. Mcrnosib3oBanue 8asr=29.04

61 AJIEKTPOABUTATENCH B TEXHUUECKUX YCTPONCTBAX U Ha 1 1 86=5.05
Tpancnopre. JlabopatopHnas padora "KoncrpyupoBanue u
u3ydeHue padoThl dNeKTpoaBUraTens"

62 Oneitel @apanes. SIBneHne 31€KTPOMarHUTHON 1 8aBr=6.05
unaykuuu. [Ipasuno Jlenua 86=8.05
OnektporeHeparop. CrocoObl MOTyUeHUs STEKTPUIECKON RaBr—8.05

63 SHEPTUU. DIIEKTPOCTAHIIUN Ha BO30OHOBISIEMBIX 1 26=1 2' 05
VMCTOYHMKAX SHEPIUU '

64 [ToaroToBka Kk KOHTPOJIBHON paboOTe MO TeMe 1 8aBr=13.05
"DneKTpruuecKue U MarHuTHbIE sIBJIeHUS" 86=15.05
KonrtponbHas pabota no Teme "DiIeKTpudeckue u 8aBr=15.05

65 1
MarHuTHBIE SIBJICHUS" 86=19 .05
PesepsHsiii ypok. Pabora ¢ Tekctamu o Teme "TeroBsie 8arr=20.05

66 1
sBIIeHUs" 86=22.05

67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme 1 8aBr=22.05
"TTocTosSIHHBIN AMEeKTpUYecKuil TOK" 86=26 .05
Pe3sepBHblii ypok. PaboTta ¢ TekcTamu o Teme 8aBr= .05

68 1
"MarHuTHbI€ SIBJICHUS" 86= .05

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 145




9 KIIACC

Ne KonunyectBo yacos Jara
n/n Tema ypoka Becero KP IIP U3YYEeHUS

1 Mexannueckoe ABuxkeHue. MarepuanbHas TOUKa 1 3.09

5 Cucrema orcyera. OTHOCUTEIIBHOCT MEXaHUUYECKOTO 1 4.09
JBYDKEHUS

3 PaBHOMEpHOE ITpsAMONIMHENHOE JBUKEHHE. BXoaHas 1 1 6.09
KOHTpOJIbHAst paboTa

4 HepaBHoMepHoe npsimonuHeiiHoe aBuxkeHne. Cpeassis u 1 10.09
MTHOBEHHAsI CKOPOCTh TIPH HEPABHOMEPHOM JIBH>KEHUH.

5 [IpsiMonnHetHOE paBHOYCKOPEHHOE JBUKEHUE. Y CKOPEHUE 1 11.09

6 CKopocTb MPSAMOJIUHENHOIO PABHOYCKOPEHHOT'O IBUYKEHUSI. 1 13.09
I'paduk ckopoctu

7 JlaGopatopHas pabota "OnpezaeneHue yCKOpEeHus Teja npu 1 1 17.09
PaBHOYCKOPEHHOM JBMKEHHH 110 HAKJIOHHOH MJI0OCKOCTH"

8 Coboanoe nagenue ten. OnbiTel ['anunes 1 18.09

9 PaBHOMepHOE 1BHKeHUE N0 OKpyx)HOCTH. [lepuon u yacrora 1 20.09
oOpaiteHus. JInHeliHas U yrioBasi CKOPOCTH

10 [{eHTpOCTpEMUTENBHOE YCKOPEHUE 1 24.09

11 [Iepssbiit 3ak0H HproToHa. BekTop cuisl 1 25.09

12 Bropoii 3akoH Herotona. PaBHozelicTByronias cuia 1 27.09

13 Tperuii 3akoH Herorona. Cynepro3unus cui 1 1.10

14 Pemenue 3anau Ha npumeHeHne 3akoHOB HproTOHA 1 2.10

15 Cwita ynpyroctu. 3akoH ['yka 1 4.10

16 Pemenue 3anau no teme «Cuna ynpyroctu» 1 8.10

17 JlaGopaTtopHas pabota «OnpeneneHne KeCTKOCTH 1 1 9.10
HPY>XUHBD)

18 Cuna TpeHus: cuiia TPEHUS CKOJIbKEHUS, CUJIa TPEHUS TIOKOS 1 11.10
U IpyTHe BUJIBI TPCHUS.

19 Pemenue 3anau no teme «Cuina TpeHus» 1 15.10

20 JlaGopaTopHas pa6o:a "Onpenenenne ko3 huirenTa 1 1 16.10
TPEHUS CKOITBKECHUS

21 Pemenue 3anau no teme "3akonsl HetoToHa. Cnna 1 18.10
ynpyroctu. Cuna tpenns”

99 Cuna TSKeCTH M 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOpEHHE 1 2210
CBOOOJTHOTO Ma/ICHUS

93 VYpok-koHpepenmus "JIBuxxeHne Tea BOKpyr 1 1 2310
rpaBuTaninoHHOro 1eHTpa (ComHevHas cucTema).




I'anakTukn"

Pemenne 3aga4d mo reme "Cuta TSHKECTHA U 3aKOH

24 . 25.10
BCEMHUPHOI'O TATOTCHUS

25 [lepBast kocMuueckas CKOpocTs. HeBecoMOCTh U meperpy3ku 6.11
PaBHOBecue marepuanbHO ToUkH. AOGCOTIOTHO TBEPAOE

26 teno. PaBHoBecre TBEPAOTo Teja ¢ 3aKPEIIEHHON OChIO 9.11
BpauieHusi. MomeHT cuiibl. LleHTp TsxkecTn
PaBHOBecue marepuanbHO TOUkH. AOGCOTIOTHO TBEPAOE

27 Teno. PaBHoBecue TBEPAOrO Teia ¢ 3aKpEINIEHHON OCBIO 11.11
BpaieHusi. MomeHt cuiibl. LIeHTp TspkecTn

28 Pemenue 3agau no reme "MowmeHT cuibl. L{entp Tsoxectu" 13.11

29 [ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME 16.11
"Mexanuyeckoe ABuxeHue. Bzaumoneiicreue ten" '

30 KonTtponpsHast pabora o Teme "MexaHu4ecKkoe JBHKECHUE. 18.11
BzaumoneiictBue ten" .

31 Umnynsc Tena. UMmynbe cuiibl. 3aKOH COXpaHEHUS 20,11
UMITyJbca. YIPYroe u HEYIPyroe B3auMOJIeCTBIE

32 Pemienue 3aa4 mo teme "3akoH COXpaHEHUS HMITyJIbCa" 23.11

33 Ypok-koHpepenus "PeakTuBHOE ABMKEHUE B IPUPOJIE U 25 11
TexXHHKe" ’

34 Mexanunueckas paboTa U MOIIIHOCTb 27.11

35 PaGora cunbl TsKECTH, CUITBI YIIPYTOCTH U CUJIBI TPEHUS 30.11
JlaboparopHas pabota «Onpenenenue paboThl CHIIBI TPEHUS

36 [P PABHOMEPHOM JIBMYKEHHUH TeJa M0 TOPU30HTAIBHOMN 02.12
MOBEPXHOCTU»
CBs3b sHepruu U padoTsl. [loTeHnnanbHas sHeprus Tena,

37 MOJHATOTO HaJI MOBEpXHOCThIO 3emun. [loTeHmanpHas 04.12
SHEPTUs CKATOM MPY>KUHBL.

38 Kunernueckas sueprusi. Teopema 0 KHHETHYECKON YHEPTUN 7.12

39 3aKOH COXpaHEHHs] MEXaHUYEeCKOW YHEPTHH 9.12

40 JlaboparopHas padoTa «/3yueHune 3akoHa COXpaHEHUs 1110
SHEPTHUNY

41 KonebarenpHoe aBmxenne. OCHOBHBIE XapaKTEPUCTUKU 1412
KOJIeOaHM: IEPHO/T, aMIUTUTY/IA. ’

42 3aryxaromue konebaHus. BelHyXKIeHHBIe KOIeOaHusl. 16.12
Pe3onanc .

43 MaremaTrueckuil U IpyXKHUHHbBINA MasiTHUKU 18.12

44 Ypok-uccienoBanue «3aBUCUMOCTh TIEpHoa KolebaHui ot 9112

JKCCTKOCTHU IMPYXKUHBI U MAaCChI Ipy3a»




45 [IpeBparnieHue 3HEPruy IpH KOJIeOATETLHOM JIBHKCHHUH. 23.12

46 JlaboparopHnas pabota «OnpeneneHne 9acToThl U Iepruoia 25 1o
KoJie0aHUH MPY>KUHHOTO MAsITHUKA '

47 JlaboparopHas pabota «I[IpoBepka HE3aBUCUMOCTH MEPHOIA 28,12
Kosie0aHull Tpy3a, MOJIBEIICHHOTO K HUTH, OT Macchl Ipy3a» '
3aryxatomue Konebanus. BeiHyX1eHHbIE KoJIeOaHMsl.

48 Pe3onanc. Mexannueckue BojaHbL. CBOMCTBA MEXaHUYECKUX 1101
BouIH. [IpofonbHbIe U nonepeyHbie BOJIHLL. [[11Ha BOJIHBI U '
CKOPOCTh PacIpOCTpaHEHUS.

49 Ypok-koH(pepenmus "MexaHnuecKrue BOJIHBI B TBEPIOM 13.01
tene. CelicMu4eckue BOJTHBI" '

50 3ByK. PacnipocTpaneHue U oTpakeHHe 3ByKa 15.01

51 VYpoxk-uccnenosanue "HabnroaeHne 3aBUCUMOCTH BBICOTHI 18.01
3ByKa OT 4acTOTHI" '

52 ['pomKoCTb 3ByKa U BbICOTA TOHA. AKYCTHUECKUN PE3OHAHC 20.01

53 Ypok-koHpepennus "YnbpTpa3Byk u HHPPa3BYK B MPUPOJIE U 2701
TexXHHKe" '

54 [ToaroroBka Kk KOHTPOJBHOU paboTe 1O TeEME "3aKOHBI 55 01
coxpaHeHus. MexaHndeckue KojieOaHusi U BOJHbBI" '

55 KonrtponbHas padora no reme "3aKoHbI COXpaHEHHUS. 27,01
Mexannueckue kojie0aHus U BOJTHBI" ’

56 DNEKTPOMAarHuTHOE MOoJj€e. DIEKTPOMAarHUTHBIE BOJIHBI 29.01

S7 CBolicTBa 2JIEKTPOMArHUTHBIX BOJH 01.02
Ypok-koHpepentus "[lkana 31eKTpOMarHUTHBIX BOJH.

58 Hcnonb30BaHUE 2JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM 03.02
cBsA3H"

VYpoxk-uccnenosanue "M3yuenue cBONCTB

59 AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOMIIEHOTO 5.02
tenedona"

60 Pemenue 3a1au Ha onpeeeHNe YacTOThI U JITTHHBI 2.02
AJIEKTPOMArHUTHOW BOJTHBI

61 DneKTpoMarHuTHas npupoza ceera. CKOpocTh CBETa. 1.0
BosHOBBIE CBOCTBA CBETa ‘

62 JlyueBasg monenb cBera. Ucrounuku ceeta. [Ipsamonuneiinoe 1502
pacnpoctpaHeHue cBera. 3armMeHus: ConHua u JIyHsl '
OrtpaxkeHue cBeTa. 3aKOH OTPAKEHUS CBETA.

63 3epkana.llmockoe 3epkarno. Pemenue 3amad Ha MprMeHEHHE 22.02
3aKOHa OTpaKeHMsI CBETa

64 [Ipenomiienue cBeTa. 3aKOH MPEIOMIICHUS CBETA 24.02

65 [TomHOE BHYTpEHHEE OTpakeHUE cBeTa. Mcnonb3oBaHue 26.02




IIOJIHOI'O BHYTPCHHET'O OTPAXCHUA B OIITUYCCKHUX CBETOBOAAX

JlaboparopHuas pabota "HcciienoBanre 3aBUCIMOCTH yTIia

66 IPEJIOMIJICHUS] CBETOBOT'O JIyda OT YIJia MaJeHHus Ha TPaHuUlle 01.03
"Bo3myx-crexino""

67 VYpok-koHpepenius "Mcnoibp30BaHNe TOJIHOTO BHYTPEHHETO 03.03
OTpa’KeHMsI: CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBSI3b" '

68 JIunzel. Xoa nydeit B muH3e. OnTudeckas cuia JIMH3bI 05.03

69 [MocTpoenne n3o0pakeHu B TMH3aX 10.03

70 JlaGopaTtopHas pabora "Onpenenenue GOKyCHOTO 12.03
PACCTOSIHUSI U ONITHYECKOM CHUJTbI COOMpPArOIIEH JIMH3BI" '
Ypok-koH(pepenmus "OnTuyeckue JINH30BbIC TPUOOPHI'”.

71 OnTtuueckas cuctema GoTroarnmapara, MUKPOCKOIA U 15.03
TeJeCcKoIa.

7 ['na3 kak ontuyeckas cucrema. 3peHue. binzopykocts 1 17.03
JAJIbHO30PKOCTb.
Ypok-konpepennus "ledextsl 3penust. Kak coxpanutb

73 . 19.03
3peHue

74 Pasnoxenue 6enoro csera B cektp. OnbiTel HploTOHA. 11.03
CrnosxeHue ceKTpajabHbIX IIBETOB. Jlucepcus cBeta '
JlaGopatopHast paboTa "OnbITh O PA3I0KEHHIO OEI0r0

75 CBETa B CIIEKTP U BOCIIPUATHIO I[BETA IPEIMETOB IIPU UX 22.03
HaOJII0JIEHUU Yepe3 1IBETOBbIE GUILTPHI"

76 VYpok-npaktukym "BoiHOBBIE CBOWCTBA CBETA: IUCIIEPCHS, 25 03
uHTepdepeHiys u auppaxuus” ’

77 Omneitel Pe3epdopia u mraneTapHasi MoJIeb aToMa 02.04

78 [Tocrynartel bopa. Monens atoma bopa 05.04

79 Wcnyckanue u norsoieHue ceera atToMoM. KBaHTHI. 07.04
JInnenyaTele CIIEKTPBI '

80 Ypoxk-nipaktukyMm "HabroeHre CIUIONTHBIX U JIMHEHMYAThIX 9.04
CIIEKTPOB HCITyCKaHUS" '

81 PagnoaktuBHOCTB. Anb(da-, 0eTTa- 1 raMMa-u3IydeHusl. 12.04
Ctpoenne aTroMHOrO0 siapa. HykioHHast Mofienb aTOMHOTO

82 14.04
aqpa.

83 PanmoaktuBHBIE TpeBparieHus. M30Torsr 16.04

84 Pemenue 3anau no teme: "PaguoakTuBHbIE IpEeBpalieHus” 19.04

85 [Tepuox momypacmana siep. 21.04

86 Ypok-koHpeperuus "PaguoakTHBHbIC H3Ty4YEHUS B 23.04
IIPUPOJIE, MENULINHE, TEXHUKE" '

87 SnepHbie peakiuu. 3aKOHBI COXPAHEHHUS 3apsiI0BOTO U 26.04




MacCCOBOT'O YHUCEII

88 DHeprusi CBsI3U aTOMHBIX sifiep. CBsI3b MACChl U SHEPTUU 28.04
P P Y

89 Pemenue 3amau o reme "Snepubie peakiun' 29.04
Peakuuu cunrtesa u nenenus saep. MICTOUHUKH SHEPrUn

90 P P 1 30.04
CounHia v 388311 '

o1 Ypok-koubepenmus "SAnepHas sHepreTuka. [leiictBus 1 1 03.05
PaIMOaKTUBHBIX U3JIYYEHUMN HA 5KUBbIC OPTAHU3MBI" '
[ToaroroBka K KOHTPOJIBHOU paboTe MO TeMe

92 "EeKTPOMarHUuTHOE MoJie. DJIEKTPOMArHUTHBIE BOJIHBI. 1 05.05
KBanrtoBsie siBneHus"
KonTponbras paboTa 1mo Teme "IIeKTpOMarHuTHOE I0JIe.

93 P P P 1 07.05
DneKTpoMarHuTHbIe BOJHBI. KBaHTOBBIC siBiIeHUS " '

94 [ToBTOpenue, 06o6meHue. JlaboparopHsie paboThI 1O KypCy 1 1 10.05
"BsaumozelicTeue Tea" '

95 [ToBTOpenue, 06o61IeHue. Pemenue pacueTHbIX U 1 12.05
Ka4yeCTBEHHBIX 3a7a4 no Teme "TernoBsie mpouecch” '

96 [ToBTOpeHue, 0600meHue. Pemenue pacyeTHBIX U 1 14.05
KauecTBeHHBIX 3a1a4 o teme "KIIJ] TeroBsix aBurarenen” '

97 [ToBTOpenue, 06o61mIeHue. Pemenue pacyeTHbIX U 1 17.05
KauecTBeHHbIX 3a1a4 1o teme "KII/] anexkrpoycraHoBoK" ’

08 [ToBTOopenue, o6o0mmenue. JlabopaTopHble paboThI 11O KypCy 1 1 19.05
"CBeToBBbI€C sIBICHUS" '
IToBTOpeHue, 06001mcHMe. PaboTa ¢ TeKCTaMu IO TeMe

99 P 1 20.05
"3aKOHBI COXpaHEHUS B MEXaHUKe" '

100 [ToBTrOopenue, o6o0mmenue. Pabora ¢ TekcTamu Mo Teme 1 2105
"Konebanus 1 BOTHBI" ’

101 [ToBTOpenue, 006o61eHue. Pabora ¢ TekcTamu 1o Teme 1 23.05
"CBeToBBbI€ sIBJICHUS" '

102 [ToBTOpenue, 006o61eHue. Pabora ¢ Tekctamu 1o Teme 1 24,05
"KBanTtoBas u sipepHas puzuka" '

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



