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MNOACHUTEJBHASA 3AIINCKA

[IporpamMa mo (u3KMKe HAa YpOBHE OCHOBHOTO 00IIero oOpa30BaHUS COCTaBJIE€HA Ha
OCHOBE MOJOXEHUI M TpeOOoBaHUI K pe3ysibTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B DPI'OC 00O, a Takke ¢ ydéToM
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIeNmu mnpenojaBaHus y4eOHOTO
npeaMera « Pusuka.
Copepxanue  mporpaMMmbl 1o (u3MKe ~ HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYyYaloOlUUMXCSd W OpraHu3alMi0 HM3y4YyeHUs (GU3MKU Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMme mo (u3uKe yUUTBHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmmzanuu  TpeboBanuit PI'OC OOO K 1IaHUPYEMBIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yjbTaTaM  OOydeHHs, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YUEOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOT'O 00I11er0 00pa3oBaHusl.
[Tporpamma 1o ¢u3MKe YCTaHABIMBAET pacHpeiesieHHe y4eOHOro MaTepualia 1Mo ToJaM
o0yueHust (1Mo Kjaccam), NpeajaraeT MPUMEPHYIO IOCIEI0BATEIbHOCTh M3YyUYECHHUS] TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4Y€Te BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.
[Tporpamma 1o ¢usuke pazpadboTaHa C HENbI0 OKa3aHHUs METOANYECKON MOMOIIH YYUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
®dusnka SBISETCA CUCTEMOOOPA3YIOMIUM JIJIsi €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJNIbKY (PM3UYECKHE 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB M SBICHUH, U3y4aeMbIX XHMUEH,
Ouonorueii, actpoHomueld U Guandeckoil reorpadueld, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTHHY MHUpa, TPEAOCTaBISET HambOosee SICHble 00pas3ibl NPUMEHEHHS HAyYHOTO METOoJa
MO3HAHMS, TO €CTh CIIOCO0A MOJIyYEHUs JOCTOBEPHBIX 3HAHUN O MHpE.
OpnHa M3 IVIaBHBIX 33Ja4 (U3MUECKOro o0pa3oBaHMs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (POPMUPOBAHMM €CTECTBEHHOHAYYHOH T'pPaMOTHOCTH M HMHTEpeca K Hayke Yy
oOyyJaronuxcs.
N3ydyenne ¢u3uku Ha 0a30BOM YpOBHE IIpeNIoyiaraeT OBJIAJIEHUE CIEAYIOINUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMH €CTECTBEHHOHAYYHYIO IPaAMOTHOCTb!
® Hay4HO OOBSCHSTH SIBICHUS;
® OIIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHMS;
® UHTEPHPETUPOBATh JAHHBIE U MCIOJb30BaTh HAyUYHbIE JOKa3aTelIbCTBA JIs
MOJTy4€HUs BHIBOJIOB.
[lenu wm3yueHuss (QU3MKUM HA ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHMs ONpEAETeHbI B
Konnenmun npenonaBanus ydebHoro mnpenMera «du3uka» B 00pa3oBaTENbHBIX OPTaHU3AIMIX
Poccuiickoit ®enepanuu, pealu3yroOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrpaMMbl,
yTBepkaAEHHONW pemeHneM Koimnermn MunncreperBa mpocsemenus Poccuiickont denepanun
(mportokon ot 3 nexadbps 2019 r. Ne [IK4BH).
Henu nzyvyenus GpU3NKH:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHs OOydaloluxcsi K HAaydHOMY H3YyYEHHUIO
MPHUPOJIBI, PA3BUTHE UX UHTEIIEKTYalbHBIX M TBOPUECKUX CIIOCOOHOCTEI;

® pa3BUTHE TMPEACTABIEHUH O HAydHOM MeETOJe TMO3HaHUA U (opMHUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPY>KAIOILIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOIO MUPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHUs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;



e (QopmupoBaHuE NPEICTABICHUNA O POIH (PU3UKU IJI1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHl;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymiedl mnpodeccHoHaIbHOMI
NEeSITEIbBHOCTH, CBSI3aHHOM ¢ (pU3MKOI, MOATOTOBKA K JalibHEHIIeMy 00yYeHHIO B 3TOM
HalpaBJICHUH.

JocTiwkenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YPOBHE OCHOBHOTO OOIIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONIUX 3a1a4:

e npuoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXaHMYECKUX,
TEIUIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHHe YMEHUH ONUCHIBATH M OOBACHATH (PU3WYECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHE METOJIOB DEIICHHS NPOCTEHININX pAcUYETHBIX 3a7ad C HCIOJIb30BaHUEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a71a4;

® pa3BUTHEC YMCHHUW HAOMIOAATh MPHUPOJHBIC SBICHUS ¥  BBIIIOTHATH  OIBITHI,
nabopaTtopHble PabOTHl W SKCIIEPUMEHTAJbHBIE HCCIEIOBAHUS C HCIOJIBb30BAHUEM
U3MEPUTEIIbHBIX TPHOOPOB;

e OocCBOcHHE TPUEMOB PAbOTHI ¢ WHpOpPMAIUEH (U3MUECKOTO COJEPIKAHUS, BKIFOYAS
UH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHATU3 W KPUTHUECKOE
OLICHUBaHKE WH(OPMALINU;

® 3HAKOMCTBO CcO cepaMu MpodheCcCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
U COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (DU3HMUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIii ypoBEeHb) Ha YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUS

oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENI0).

[Tpennaraemslii B mporpamme o (Gpusmke nepedeHs JJabopaTopHbIX pabOT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapakTep, Y4YUTeNb JAejaeT BbIOOp MpOBEACHHs J1a0OpaTOpHBIX paboOT H
OTBITOB C YYETOM MHIUBUIYAJIBHBIX OCOOCHHOCTEN 00Yy4arOIMXCs, CIIUCKA SKCTIEPUMEHTAIIbHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O TOCY/IapCTBEHHOT'0 dK3aMeHa 1o (U3HKeE.



COJEP)KAHUE OBYYEHUA

7 KJIIACC

Paznen 1. ®usuka u e€ posib B MO3HAHUHU OKPYKAKOIEr0 MUpPA.

®usnka — Hayka o npupoze. SBneHus npuponasl. PU3NYECKUE SBICHUSA: MEXAHUUYECKUE,
TEIUIOBBIE, AIIEKTPUUECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

Ousnueckue BenuuMHBL M3Mepenue Qusnueckux BennuuH. Duszndeckue HPUOOPHI.
[TorpemHocTs H3MepeHnil. MexayHapoHas CUCTEMa €IMHHII.

Kak ¢usuka u apyrue ecrtecTBeHHble HAayKH M3Yy4aroT NMpUponay. EcTecTBeHHOHayuHbIH
METOJl IO3HaHMs: HaOJIOJEHHE, IIOCTAaHOBKA HAyYHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OObsACHeHHE HalmonaemMoro spiueHus. OmnucaHue
(GU3NYECKUX SABJICHUH C OMOLIBIO MOAEIEH.

Hemoncmpayuu.

1. MexaHnyeckue, TEIJIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnueckue npudOpsl U IpoUeaypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM M LU(POBBIM

npudopom.

Jlabopamopuwvie padbomot u onvimeol.

1. Omnpenenenue LEHbI JeIEHUs LIKAIbl U3MEPUTEIBHOTO NpHoopa.

N3mepenne paccTOsTHUN.

3. UMsmepenue o0bEMa KUIKOCTU U TBEPJOTO TENA.
4. OrmpeneseHue pa3sMepoB MajbIX TEIL.
5. M3mepeHue temmeparypsl NpU IOMOIIM JKUJKOCTHOIO TEPMOMETpa WU JaT4yMKa

TEeMIEPaTypHI.
6. IlpoBeneHue wuccieqoBaHUS IO TMPOBEPKE THUIMOTE3bI: JAIBHOCTh MOJETA IIApUKa,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA MTyCKa.

Paznen 2. [lepBonayaibHble CBeeHHs 0 CTPOEHHH BelleCTBA.

CtpoeHue BelIeCTBA: aTOMbl U MOJEKYJbl, MX pa3Mepbl. OMBITH, JAOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBmwxenue dactuil BemiecTBa. CBSI3b CKOPOCTH JABMIKEHHUS YACTUI[ C TEMIIEPATypOM.
BbpoyHnoBckoe nBmxkenue, nuddysus. BzaumopeicTBue dYacTHI] BEHIECTBA: MPUTSKEHUE U
OTTaJKUBaHUE.

ArperaTHple COCTOSIHMSI ~BEIIECTBA: CTPOCHHME Ta30B, KHUAKOCTEH U TBEPABIX
(kpucTayTnyeckux) Ted. B3auMOCBs3b MEXIy CBOWCTBAMH BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX M HMX aTOMHOMOJIEKYJISIPHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenue 6pOyHOBCKOTO JBHIKEHUS.

2. HaGmoaenue muddy3un.

3. HaOGmronenue sBIIeHHH, OOBACHSIIONUXCS MPUTSHKEHUEM I OTTAJIKMBAHWEM YaCTHUII

BEIECTBA.

Jlabopamopuvie pabomsl u onvimot.

1. OmeHka guamMeTpa aToMa METOJO0M PSIOB (C UCTIOIB30BaHueM GoTorpaduii).

2. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI IO OOHAPYKEHUIO TEUCTBUS CHUJT MOJIEKYJISIPHOTO MPUTSHKEHUS.

Paznen 3. /IBuskeHue U B3aUMO/IeiCTBUE TeJl.



Mexannueckoe JABHKeHUE. PaBHOMepHOe W HepaBHOMEpHOE ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBHKEHUU. Pacy€r myTH U BpeMeHU JBUKEHUS.

SlBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBA.

Cwia kak XxapakTepuctuka B3aumojerctBus Ten. Cuna ynpyroctd M 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHHe TATOoTeHHs W cuiia Tsokectu. Cuna
TSKECTH Ha Jpyrux IuiaHerax. Bec tema. HeBecomocth. CiiokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHopaelicTByromasa cwi. Cuna TpeHus. TpeHre CKOJIbKEHHUS U TPEHHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaOmroneHue MeXaHU4eCcKOro JBUKECHHUS Teja.

2. H3mepeHue CKOPOCTH NPSAMOIUHENHOIO JBUKEHUS.

3. HalGmroneHue siBneHUS MHEPLIUU.

4. HabGnroneHue M3BMEHEHHS] CKOPOCTH TIPH B3aUMOJICHCTBHUH TEJL.
5. CpaBHeHHE Macc 110 B3aUMOJACHCTBUIO TEII.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMO.

Jlabopamopuwvie padbomot u onvimol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUA (LIapuKa B YKHIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jajiee).

2. OmpeneneHue cpelHed CKOPOCTU CKOJBXKEHMsI Opycka WM IIapuKa 10 HaKJIOHHOMN
MJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO Tea.

4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDkeHus (aedopmanuu) mpy>KUHBI OT
MIPUIIOKEHHOMN CHIIBI.

5. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIbKEHHS OT Beca Tejla U
XapakTepa COIPHUKACAOIINXCS TOBEPXHOCTEN.

Pa3neu 4. /laBnenne TBEPABIX Teul, ;KUAKOCTEN U ra3oB.

Hasnenue. CriocoObl yMEHBIIIEHUS U yBEIMUEHUSI J1aBlieHus. [aBnenue raza. 3aBUCUMOCTh
JaBJIeHUs Ta3a oT 00béMa, Temnepatypsl. [lepenava napneHus TBEPABIMU TEIaMH, KUIKOCTIMU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuvHbl. 3aBUCHMOCTDH JAaBICHUS KUAKOCTH OT
ryounsl.  [mapocratudeckuit  mapamokc. CooOmaromuecss cocyasl.  ['mapaBinueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBieHue. [IpUuMHBI CyIIeCTBOBAaHUS BO3IYyLIHON
obonmouku 3emnu. OnbiT Toppuuermnu. M3mepenue arMmocdepHOro naBieHusi. 3aBHUCUMOCTh
atMoc(epHOro MJaBieHHUS OT BBICOTHI HaJl YypoBHeM Mops. [Ipubopsl I u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )XUIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.

1. 3aBHUCHMOCTb JJaBJIEHUA raza OT TEMIEPATYPHL.

Ilepenaya naBjieHUs KUIKOCTHIO U Ta30M.
Coo0mraronyecs: CoCy/Ibl.

I'mapaBnuyeckuit mpecc.

[TposiBnenue neiicTBus aTMOCHEPHOTO AaBICHHUS.

e wnN



6. 3aBHCUMOCTh BBITAJKHBAIOMICH CHJIBI OT 00BEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KHUIAKOCTH.

7. PaBEeHCTBO BBITAJIKUBAIOLIEH CUJIBI BECY BBITECHEHHOM KMJIKOCTH.

8. VYcinoBue IIaBaHMs TeN: IUIABAHME WM IOTPY>KEHUE TeJl B 3aBUCUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopusie pabomsl u onvinot.

1. HccrnenoBaHue 3aBUCHMOCTH Beca Tejla B BOJE OT 00bEMa MOTpyKEHHON B JKUIKOCTh

4acTH TeJla.

2. OmnpenenieHUE BBITAJKUBAIONIEH CHJIbI, JEUCTBYIOIIEHM Ha TeJO, MOrpPYKEHHOE B

KUJKOCTb.

3. IIpoBepka HE3aBUCHMMOCTH BBITAJIKHMBAIOLIEH CWIbI, JICHCTBYIOIIEWM HAa TEIO B
XKUJKOCTH, OT Macchl Tela.

4. OnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAJIKUBAIOILIEH CHIIbI, IEHCTBYIOLIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUAKOCTh YaCTU TeJIa U OT IUIOTHOCTH
KUJKOCTH.

5. KoncrpyupoBaHue apeomeTpa WIM KOHCTPYHPOBaHHE JIOJKM M OIpeleleHue eé
Ipy30I0AbEMHOCTH.

Paznen S. PaboTa 1 MOIIHOCTB. JHEPrus.

Mexanudeckast pabota. MOIIHOCTb.

[IpocTpie MeXaHU3MBL: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
priuara. IlpuMeHneHnue npaBuia paBHOBECHs pplyara K OJIOKY. «30JI0TO€ IPABUIIO» MEXAHUKH.
KIIJ nmpocTbix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass »Heprusa. Kunerndeckas M mnoTeHUMalibHas sHeprus. [IpeBpamienue
OJIHOTO BHJ/Ia MEXaHUYECKOW SHEPTUH B IPYTroi. 3aKOH COXPAHECHHS YHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomsl u onvimot.

1. Ompenenenue paOOTHl CUTBI TPEHUS TPU PABHOMEPHOM [BIKEHUH Teia IO

TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBaHue yCI0BUM paBHOBECHUS pblyara.

3. HMsmepenne KII/] HakIOHHON MIOCKOCTH.

4. H3yueHue 3aKOHA COXPAHEHUS MEXAHUYECKON SHEPIHH.

8 KVIACC

Pa3nes 6. TenJioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH CTPOEHMS BenlecTBa. Macca
U pa3Mepbl aTOMOB U MoOJEKyd. OMbITb, TOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHOKMHETHUECKOU TEOPHH.

Mopenu TBEPIOTO, )KUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmyeckue u
amopdusie Tena. OObsICHEHNE CBOMCTB Ta30B, )KUAKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKECHUMA
MOJIEKYJIIPHO-KUHETUUECKOW Teopuu. (CMayuBaHWEe M KaloWUIIpHbIE siBlieHUs. TeroBoe
pacUIMpEeHHe U CKaTuhe.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JABM)KEHUS YacCTHII.
Buytpennsas osHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEM »JHEpruM: TeIuionepenadya u
coBeplrieHre paboThl. BUabl Teruionepenaun: TeIIONPOBOAHOCTh, KOHBEKIIHS, U3IIyICHHUE.

KonunuecTBOo TEmoThl. YenbHas TEINIOEMKOCTH BellecTBa. TemmooOMeH U TerioBOe
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue u oTBepJeBaHUE KPUCTAIIIMYECKHUX



BE€IICCTB.

VnenpHas Terora tuiaBneHus. [lapooOpa3zoBanme W KoHAeHcarus. Vcmapenwue.

Kunenune. YnenpHas Teruiora mapooOpa3oBaHUsl. 3aBUCUMOCTb TEMIIEPATypbl KUIEHHS OT
aTMoc(hepHOTro JaBICHMS.

BiiaxxHoCTh BO31TyXA.

OHeprus TOIUIUBA. Y IeJIbHas TEIJIOTa CTOPAHMUSL.

[Mpunmuner pabotsl TermoBbix asuratenedt KIIJ TemmoBoro aBurarens. TemsoBbie
JIBUTATENIH U 3aIIATA OKPYKAOUIEN CPEBI.

3aKoH COXpaHCHUS U NPEBPAIICHNA SHEPIUU B TCIUIOBBIX IIpPOLECCax.

Hemoncmpayuu.

1. HaGmoneHnne 6pOyHOBCKOTO JABHKCHHS.

2. HaGmronenue nuddys3un.

3. HalGmronenue siBneHU cMauyuBaHUS M KAWJUISIPHBIX SBJICHUM.

4. HaOmroneHue TerjIoBOro pacuIupeHus Tel.

5. H3meHeHue naBieHHs raza mpu U3MEHEHUU 00bEMA U HarpEeBaHUU WM OXJIAXKICHUU.

6. IlpaBuna uzmMepeHus TeMIepaTypsbl.

7. Bupael Tenonepenayu.

8. OxuaxaeHue npu COBEPIICHUU PAOOTHI.

9. HarpeBanue rpu coBepiieHUU PaOOTHI BHEIIHUMHU CHIIAMHU.

10. CpaBHeHUE TETIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

11. HaOmroneHue KUIeHus..

12. HaGmroieHue mocTostHCTBA TEMIIEPATYPHhI MPH TIIaBJICHUH.

13. Moaenu TeIOBBIX JBUTATEIICH.

Jlabopamopuwvie padbomot u onvimol.

1. OnbITHI O OOHAPYKEHHUIO IEUCTBUS CUIT MOJIEKYISPHOTO MIPUTSHKEHUSL.
OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

3. OnbITHl 10 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS TA30B, KUIKOCTEN U TBEPABIX TEIL.

4. OrmpezaenieHUe NaBJIeHUs BO3AyXa B OAJIJIOHE HITIPUIIA.

5. OneIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JaBJIEHUS BO3JayXa OT ero oObéMa u
HarpeBaHUs WIN OXJIAKICHUS.

6. IlpoBepka ruMOTE3bl JMHEHHONW 3aBUCUMOCTH JJIUHBI CTONOMKA JKMIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HaGmroneHne n3MeHEHUs1 BHYTPEHHEW SHEPTUU Teja B pe3yJibTaTe TEIUIONepeIadu U
paboThl BHEIITHUX CHII.

8. HccnenoBanue siBJIeHUS TEIIIOOOMEHA TP CMEIIMBAHUH XOJIOIHOM U ropsiueld BOMBI.

9. OmpeneneHue KOTUYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOW TpPU TEIIOOOMEHE C
HarpeTbiM METANIMYECKUM IIUIHHAPOM.

10. Onpenenenune yaeabHOM TEINIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca UCIapeHusl.

12. OnpeneneHne OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

13. Onpenenenue yaenbHOM TEIUIOTHI MJIABJIEHUS JIbJA.

Pa3nes 7. DiiekTpu4ecKue H MATHUTHBIE SIBJICHHUS.

Onextpuzanus Tena. J[Ba poja aleKTpuyecKux 3apsiioB. B3anmopelicTBre 3apsKeHHBIX
ten. 3akoH Kynona (3aBUCHMOCTB CHJIBI B3aMMOJICUCTBHS 3apsSOKEHHBIX TET OT BEIIMYHUHBI
3aps/10B M PACCTOSIHUSA MEXY TeJIaMH).

OnexTpuyeckoe nojue. Hanpspk€HHOCTH aneKTprueckoro noss. [IpuHIMN cyneprno3uuuu
AJICKTPUYECKUX T0JIeH (Ha KaYECTBEHHOM YpPOBHE).



Hocurenu snexkTpuyeckux 3apsaoB. DJIEMEHTapHBIM 3ieKTpudeckuil 3apsia. CtpoeHue
atoma. [I[poBOAHUKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

ONEKTPUYECKUI TOK. YCIIOBUS CYIIECTBOBAHMS DIJIEKTPUUECKOro Toka. McTouHuku
MOCTOSTHHOTO TOKa. JIeHWCTBHS 3JIEKTPUUYECKOTO0 TOKa (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE).
DJIEKTPUUYECKUH TOK B )KMJIKOCTSAX U razax.

Onexkrpuueckasd uenb. Cuna Toka. JnekTpuyeckoe HampsbkeHue. ConpoTHuBIEHHE
MPOBOJIHUKA. YIENbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma s ydacTka Ienu.
[TocnenoBarenbHOE U MapaJUIeIbHOE COCTMHEHUE TPOBOJHUKOB.

PaboTa 1 MOIIHOCTE 37eKTpUYecKOoro Toka. 3akoH [koynsa—JIeHma. DnekTpudeckue menu
U TIOTPEOUTENH ICKTPUUIECKON dHEPTUH B ObITY. KOpOTKOE 3aMBbIKaHHE.

ITocTossHHBIE MarHmThl. B3amMoaeHcTBHE ITOCTOSHHBIX MArHHTOB. MarsmTHOE IIOJIE.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue i )ku3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHoe mosie
3JIEKTPUYECKOro ToKa. [IppuMeHeHue 3JIeKTpOMarHuToB B TEXHUKE. J[eiCTBME MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb TOCTOSHHOTO ToOKa. Vcmonb3oBanue
AJIEKTPOJIBUTATENICH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  @apanesd. SBieHue 3neKTpoMarHuTHOM  uHAyKuuu. IlpaBuno Jlenna.
Onekrporenepatop. CrnocoObl TOMyYEHUS JIIEKTPUYECKOW SHEPruu. ODIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX HCTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DJIeKTpHU3aIus Tell.

JIBa poa aIEeKTpUUECKUX 3aps/IOB U B3aUMOJICHCTBUE 3apsHKEHHBIX TEJI.
YCTpOUCTBO U JIEUCTBUE IIEKTPOCKOMNA.

DIIEeKTPOCTATUYECKAsT MHYKIIUS.

3aK0H COXpaHEHUs MMEKTPUUECCKUX 3aPsII0B.

[IpoBOIHUKY U AUDIIEKTPUKH.

MopenvupoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

W cTOYHNKH TOCTOSHHOTO TOKA.

JIeficTBHS 2IIEKTPUYECKOTO TOKA.

W Nk WDNE

. DIIEKTPUYECKHI TOK B )KUJIKOCTH.

[
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. "'a30BBbIi1 pazps.

. U3MepeHue cuiibl TOKa aMIIEpMETPOM.

. I3sMepeHue 3JIeKTpUYECKOro HaIpsKEHUS. BOJIbTMETPOM.
. Peocrar u marazus cOnpoOTUBIIEHUN.

. BzanMoelicTBue MOCTOSSHHBIX MAarHUTOB.

e
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. MO)IeJ'II/IPOBaHI/Ie HEBO3MOXXHOCTHU pa3aACICHUA ITOJTOCOB MarHura.

=
~

. MO)IeJ'II/IPOBaHI/Ie MAarduTHBIX ITOJIE€H TOCTOSHHEIX MAarHUTOB.
. OnbIT Opcrena.

. MarauTHoe mnoJje Toka. JJIeKTPOMAarHurT.

. JleficTBMe MarHUTHOTO TOJIL HAa MPOBOJIHUK C TOKOM.

. DNeKTpOoABUTaTEIh OCTOSIHHOTO TOKA.

N NN R
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. UccnenoBanue siBJIEHUS 2JIEKTPOMATHUTHON MHAYKIUH.

N
w

. OnerTer @apanes.

. 3aBHCUMOCTH HAMPABJICHHS HHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHHUSI.
25. DieKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomsl u onvimot.

1. OmnbIThI MO HAOIIOJEHUIO SJIEKTPU3ALNHU TeJl UHAYKIHUEN U MPU COTPUKOCHOBEHHUH.

N
IS



HccnenoBanue AeHCTBUS 3JIEKTPUYESCKOTO OISl HA TPOBOIHUKU M IUAJICKTPUKH.

COopka u mpoBepKa padOTHI JEKTPUIECKOH IETH MTOCTOSHHOTO TOKA.

W3mepenue u peryIupoBaHue CHIIbI TOKA.

M3mepenue u peryJimpoBaHue HAPSHKESHHSL.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYIIIETO Yepe3 PEe3UCTOP, OT COMPOTUBIICHUS

pEe3KCTOpa U HATIPSHKEHHS Ha PE3UCTOPE.

7. OnbIThl, JEMOHCTPUPYIOIIME  3aBUCHMOCTH  AJIEKTPHUECKOTO  COMPOTHBIICHUS
IPOBOHHUKA OT €r0 JJTHHBI, IJIOIIA U TOMIEPEUYHOr0 CCUCHHS U MaTepHrara.

8. TlpoBepka mpaBWia CIOKEHHs HANPSDKCHUH TPH MOCIEAOBATEIILHOM COCTUHEHUH
JIBYX PE3UCTOPOB.

9. TIpoBepka mpaBuiia Ui CHJIbI TOKA MPU MapaLICIIbHOM COSTUHEHUH PE3UCTOPOB.

10. Onpenenenue padoThl JIEKTPUYECKOTO TOKA, HIYIIEr0 Yepe3 pe3rucTop.

owukswN

11. OnpeneneHne MOIHOCTH 3JEKTPUUYECKOT0 TOKA, BBIIEIAEMON Ha PE3UCTOPE.
12. MccnenoBanue 3aBUCHMOCTH CHJIbI TOKA, UAYILIErO Yepe3 JIAMIIOYKY, OT HaIpPsHKEHUS
Ha HEW.

13. Onpenenenne KI1/] narpeBarensi.

14. MccnenoBanne MarHUTHOTO B3aMMOJICHCTBHS IIOCTOSIHHBIX MArHUTOB.

15. VI3yyeHne MAarHUTHOTO TIOJS TOCTOSIHHBIX MAarHUTOB NpU WX OOBEIUHEHUU U

pa3ieIeHUH.

16. UccnenoBanue AEMCTBUSA 3IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUSA KAaTyIIKH C TOKOM U

MarHuTa OT CUJIbl TOKA M HAIPABJIEHUs TOKA B KaTYIIIKE.

18. M3ydeHue neicTBUsI MarHUTHOTO I10JIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpyupoBaHue 1 u3yyeHue padboThl AIEKTPOABUTATENS.

20. N3mepenne KI1/] anexTpoaBurarenbHON yCTaHOBKH.

21. OnbITEl 10 MCCIEOBAHUIO SIBJICHMS DJIEKTPOMArHUTHOM MHAYKIMH: HCCIEIO0BAaHUE

VU3MECHEHUN 3HAYEHUs U HAIlIPaBJICHUSA UHIYKIMOHHOIO TOKA.
9 KJIACC
Pa3zpnen 8. Mexanuyeckue siBJICHUA.

Mexannueckoe nBukeHue. MarepuanbHas Touka. Cuctema orcdyéra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBIDKEHHs. PaBHOMepHOe IpsMoOIuHENHHOEe nABWXkeHue. HepaBHOMepHOE
npsiMoiMHeHoe aBmkeHue. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla NP HEPaBHOMEPHOM
JIBUOKEHUH.

VYckopenue. PaBHoyckopeHHOe IpsiMosinHeiiHoe aprkeHne. CBo6ogHoe najgeHue. OnbIThl
lNanunes.

PaBHOMepHOE nBMXEHHE MO OKPYKHOCTH. [lepuoa m wactoTta oOpamenus. Jluneinas u
YIJIOBast CKOPOCTH. LIeHTpOCTpEMUTEIBHOE YCKOPEHHUE.

IlepBbiit 3akoH HerotoHa. Bropoi 3axkon Herorona. Tperuit 3akoH HerotoHa. IIpuniun
CYNEPIIO3ULUU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: Cuiia TPEHHUsSI CKOJIbKEHUS, CHJIa TPEHUS
IIOKOSI, APYTHE BUIbI TPEHUSI.

Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHS. YCKOpPEHHE CBOOOIHOIO IMaJeHUs.
JBuxenne 1aHer Bokpyr Connna. IlepBas kocmmueckas ckopocTe. HeBecomocts n
IepEerpy3KHu.

PaBHOBecue MaTepuanbHOM TOYKHA. AOCONIOTHO TBEPAOE Teno. PaBHOBecue TBEPOTO TEma
C 3aKpEIUIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TsKecTH.



Nmnynbe Tena. M3menenne mmmyisibca. UMmynbe cuiibl. 3aKOH COXPAHEHUsI MMITYJIbCA.
PeaktuBHOE NBHXKEHUE.
Mexannueckass pabota U MOIIHOCTh. PaboTa cuil TshkecTH, ynpyroctu, TpeHus. Cs3b

OHEPIUuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TECJIa, MOAHATOrO HaAd IIOBEPXHOCTHIO 3CMIIH.

[TorenuuanbHas sHEPrUs cxaroi npykuuel. Kunernueckas sneprus. Teopema 0 KUHETHYECKOM
SHEPruu. 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUH.

Hemoncmpayuu.

1. HabmroeHue MeXaHU4eCKOro JBUKEHHS Tela OTHOCUTENIBHO Pa3HbIX TeNl OTCUETA.

2. CpaBHeHME IyTE€H W TPACKTOPUM JBUKEHUSI OJHOTO M TOrO K€ Telda OTHOCUTEIBHO
Pa3HBIX TeJl OTCUYETA.

3. UH3MepeHHe CKOPOCTH U YCKOPEHHUS IPSIMOJIMHEUHOTO JABUKECHHUS.

4. HccnenoBaHue NPU3HAKOB PAaBHOYCKOPEHHOIO JIBUKCHHUS.

5. HaGnronenue qBukKeHHs Teja M0 OKPY>KHOCTH.

6. HaOmronenune MexaHHMUECKUX SIBICHUH, MPOUCXOIAIINX B cUcTeMe 0TcUETa « Tenexka»
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>KEHUU OTHOCUTENFHO KaOuHeTa (PU3HKHU.
3aBUCUMOCTh YCKOPEHHMS T€JIa OT MaccChl TeJla U IEUCTBYIOIIEH Ha HETO CHUJIBI.

8. HalOmroneHue paBeHCTBa CUJI IPU B3aUMOJAECUCTBUH TEIL.

9. H3meHeHue Beca Tella IPU YCKOPEHHOM JIBUKEHUU.

10. Ilepenaya ummnyJsibca Mpu B3aUMOJICUCTBUU TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOACHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa [IPU HEYIPYTOM B3aUMOJEHCTBUH.

13. CoxpaHeHue umiryjibca npu adCOJIFOTHO YIIPYTrOM B3aUMOJIEHCTBUH.

14. Habmro1eHue peakTUBHOI'O JIBH)KEHUS.

15. CoxpaHeHHe MEXaHUYECKOM SHEPrUU pU CBOOOJHOM A ICHUH.

16. CoxpaHeHHE MEXaHUYECKOW PHEPIUH IIPH IBUKEHUH TeJIa MO IEHCTBUEM MPY>KUHBI.

Jlabopamopuwie pabomsl u onvimot.

1. KoHcTpyupoBaHue TpakTa JUisl pa3roHa U JaJbHEWIIEro paBHOMEPHOIO IBUKECHMUS
[IapUKa WIH TEIEKKH.

2. OmnpeneneHue CpeqHEW CKOPOCTU CKOJBXEHHUS OpycKa WM JBHXKEHUs IapUKa I0
HAKJIOHHOM INTIOCKOCTH.

3. OmpezneneHue yCKOpEHHUs Tella NpPU PABHOYCKOPEHHOM JBMKEHMM IO HAKJIOHHOH
IIJIOCKOCTH.

4. VccnepoBaHue 3aBUCMMOCTH IMYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJIbHOU CKOPOCTH.

5. IlpoBepka TrHMOTE3Bl: €CIU MNPH PaBHOYCKOPEHHOM [JBM)KEHHUH 0e3 HayalbHOU
CKOPOCTH IyTH OTHOCSTCS KaK psiJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXKYTKH BPEMEHU OJMHAKOBBI.

6. HccnenoBaHue 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKEHUS OT CHJIBI HOPMaJIbHOTO
JTaBJICHMSL.

7. Omnpenenenue Kod3PpPHUINEHTA TPEHUS CKOIBKEHHUS.

8. Omnpenenenne KECTKOCTU MPYKUHBI.

9. Ompenenenue pabOThl CHJIBI TPEHHsS MpPU PABHOMEPHOM JBHJKEHUU Tella 110
TOPU30HTAIILHON TOBEPXHOCTH.

10. Onpenienenne pabOTHl CHIIBI YIPYTOCTH TNPHU MOABEME TIpy3a C HCIOIb30BaHHEM
HETOABMKHOTO U TMOABHKHOTO OJIOKOB.

11. 3yueHune 3aK0HA COXPAHEHUS SHEPTUH.



Pa3zgen 9. Mexanndeckue KoJ1e0aHus U BOJIHEIL.

Konebarensnoe nBmwxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: TEPHOA, 4acToTa,
aMIMTyna. MaremMatudecKuil M NpPYKUHHBIM MasTHUKM. lIpeBpamieHue sHeprum Ipu
K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxaromue konebanus. BeiHyxaeHHble kojeOanus. Pesonanc. MexaHnueckrue BOJHBI.
CBolicTBa MeXaHM4ECKUX BOJIH. [IposiosbHbIE 1 MonepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. [')poMKOCTH 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3ByKa. MIHGpa3ByK U ynbTpa3ByK.

Hemoncmpayuu.

1. HabGmronenue KoeOaHuii Te Mo JSHCTBUEM CHIIBI TSHKECTH U CHITBI YIIPYTOCTH.
2. HaGnronenue koneOaHuii Tpy3a HA HUTU U HA TIPYKHUHE.

3. HaGmronenue BBIHYKICHHBIX KOJICOAHUN U pe30HaHCA.

4. PacnpocTpaHeHUE MPOAOJIBHBIX U ONEPEUYHBIX BOJIH (Ha MOJEINN).

5. HaGnroneHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKycCTHYECKHIl pe3oHaHC.
Jlabopamopuwvie padbomut u onvimol.
1. OmnpeneneHue 4acToThl U Ieproia KoiaeOaHU MaTeMaTHYECKOr0 MasgTHHKA.
2. OmnpezneneHue 4acTOThl U Ieproja KoiaeOaHUi NpyKUHHOIO MasiTHUKA.
3. MHccnenoBanue 3aBUCHUMOCTH INEepHOAa KojeOaHHWM MOABELIEHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.
4. HccrnenoBaHue 3aBHCUMOCTH TEpHoja KoJeOaHWH MPY)KMHHOTO MAasTHHUKA OT MacChl
rpysa.
5. IIpoBepka HE3aBUCUMOCTH IepHOAa KOJIEOAHUH TIpy3a, MOABEIIEHHOIO K HHUTH, OT
Macchl Ipy3a.
6. OmnbIThl, JE€MOHCTPUPYIOLIUE 3aBUCHUMOCTh IE€pHOJa KOJEOAHUW MPY>KMHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPYKHUHBI.
7. W3mepenue yckopeHUs: CBOOOIHOIO MaI€HHUS.
Pa3nes 10. D1eKTpOMarauTHoOE 10JIe M JICKTPOMATHUTHBIEC BOJIHBI.
ONEKTPOMarHUTHOE NOJIE. JJIEKTPOMAarHUTHbIE BOJHBL. (CBOWCTBA 3JIEKTPOMAarHUTHBIX
BoJH. llIkana 31eKkTpoMarHuTHbIX BOJIH. Vcrionb3oBaHue 3J€KTPOMAarHUTHBIX BOJIH JJI1 COTOBOM
CBSI3H.
DneKTpoMarHuTHas npupoja ceera. CKkopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBolicTBa AJIEKTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.
Jlabopamopnwvie padbomut u onvimol.
1. V3yuyeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C TIOMOIIbI0 MOOMIIBHOTO TeedoHa.
Pa3znea 11. CBeToBbI€ IBJICHHUS.
JlyueBas monenb cera. Vcrounuku cera. lIpsMonuHeliHoe pacnpocTpaHEHHUE CBETa.
3armenus Connua u JIyHel. Otpaxenue ceera. [1nockoe 3epkano. 3aKOH OTpaKE€HUs CBETA.
[Tpenomiienue cBera. 3aKoH npenomiieHus cBeta. IloHoe BHyTpeHHEee OTpakeHUE CBETA.
Hcnonp30BaHnE IOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKHUX CBETOBOJAAX.
Jlunza. Xox myuedt B nuH3e. Onrtuyeckas cucrema ¢oToamnmnapara, MHUKpPOCKoNa H
Teneckona. ['ma3 kak ontudeckas cucrtema. bin3opykocTs U 1abHO30PKOCTb.
Paznoxenue 6enoro ceera B ciektp. OnbiTl HetoToHa. Cl0XKeHne CIeKTpalbHbIX 1IBETOB.
Hucniepcus ceera.



Hemoncmpayuu.

[IpssMonMHENHOE PpaCIIPOCTPAHEHUE CBETA.

OTtpaxxeHue cBeTa.

[Tonyuyenne n300paXkeHUH B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJlax.
ITpenomiienue cBera.

ONTUYECKUN CBETOBOJI.

Xon stydeit B cobuparomeii TuH3e.

Xox Jydeil B paccenBarole JIMH3E.

[Tony4yenue n300paKeHUi C MOMOIIBIO JIHH3.
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. IIpunnun neiictBus ¢oToannapara, MUKPOCKOIA U TEJIECKOIA.

10 Mopens riasa.

11. Pa3nosxeHue 6enoro cBeTa B CIEKTP.

12. Ilomy4enue Genoro cBeTa MpH CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopuwvie padbomut u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH YIJla OTPaKeHUsI CBETOBOTO JIyya OT yTIJla NaJeHUsl.
2. H3yueHue XxapakTepUCTUK U300paKEHHS MPEAMETa B IIIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCMMOCTH YIJIa IPEJIOMJIEHUSI CBETOBOIO JIy4a OT yIJla MaJeHUs Ha
TPAHULE «BO3AYX—CTEKIION.

[Tomrydenue n300pakeHUl ¢ TTOMOIIBIO COOMPAIOIICH JTUH3EI.

Onpenenenne (OKYCHOTO PACCTOSHUS M ONITUYECKOMN CHIIBI COOMPATOIICH JTNH3BI.
OMBITHI MO PA3JI0KEHUIO OEJIOTr0 CBETa B CIIEKTP.

Nowus

OnbIThl O BOCHPHATHIO I[BETA MPEIMETOB NPU HMX HAOIIOIEHUM Yepe3 IIBETOBbIE
(UIBTPBIL.

Pa3nen 12. KBanToBbIe siBJIeHUS.

OmneiTel Pesepdopna u nnanerapuas moaens aroma. Mogens atoma bopa. Mcnyckanue u
norsiouieHue ceera atoMoM. KBauTsl. JInHeHYyaTble CIIEKTPHI.

PagnoaktuBHOCTh. Aubda, Oera- M ramma-uznyudeHus. CTpoeHHME aTOMHOIO sJpa.
Hyxnonnas wmonens aromHoro siapa. M3otomsl. PaanoaktuBHble mpeBpamenus. llepuon
noJypacrnaaa aTOMHBIX sJIep.

SnepHble peakiyy. 3aKOHbI COXPAaHEHUs 3apsiI0BOIO M MAacCOBOIO YHUCEI. DHEPIHUs CBA3H
aToMHbIX szaep. CBsa3p macchl M dHepruu. Peakumm cuHTte3a u geneHus suaep. Mcrounuku
sHeprun CosHIA U 3BE3 .

Snepnas sHepreTuka. JIeMcTBUSA paguOAKTUBHBIX U3JIyYE€HUN HA )KUBbIE OPTAHU3MBI.

Hemoncmpayuu.

1. CrnexTpsl U3JIy4€HHUS U TIOTJIOIIECHHUS.

2. CrhexTpsl pa3aM4HbIX Ia30B.

3. CnekTtp Boaopoaa.

4. HabmoneHue TpekoB B kamepe Bunbcona.

5. Pabora cuérurka MOHU3UPYIOIUX U3TYyUEHUH.

Perucrpanus u3nydeHus: IpUPOIHBIX MUHEPATIOB U MPOYKTOB.

ﬂaﬁopamopubte padomul u onvimol.

1. Habmro/ieHue CIUIOMIHBIX U JIMHEHYAThIX CIEKTPOB U3JTy4EHUS.

2. UccnenoBanue TPEKOB: HM3MEpPEHUE SHEPTUM YacTULBI 1O TOPMO3HOMY IyTH (I10
¢dororpadusm).

3. H3mepeHue paanoakTUBHOTO (QoOHA.

IToBTOpHTENIBLHO-00001IIAOLINIT MOLYIb.



[ToBTOpHUTENHEHO-0000IIAIOMMN  MOAYJIb TMpEeAHa3HaueH JUIsl CUCTeMaTH3aluu U
0000111eHUsT TPEMETHOTO COJIEPKAHHS U OTIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3YUYCHUU
BCEro Kypca (PM3MKH, a TaKKe JJIsl OATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY IO
busuKe 11t 00yJarOIIMXCs, BRIOPABIIMX ATOT YUCOHBIN MPEAMET.

[Ipy wu3ydyeHWHM JAHHOTO MOZYJS pealu3yloTCd M CHCTEMaTU3UPYIOTCS — BUIbBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOPBIX oOOecrneunmBaeTcs JOCTIDKEHHE MPEIMETHBIX H
METaINpPEeIMETHBIX IUIAHUPYEMBIX Pe3yJbTaTOB 00ydeHus, (popMupyercs ecTecCTBEHHOHAYy4Has
IPaMOTHOCTh: OCBOCHHE HAyUYHBIX METOJIOB HCCIICIOBAHUS SIBICHUU MPHUPOABI U TEXHUKH,
OBJIAJICHUE YMEHUSIMU OOBSICHATH (PUINYECKUE SBJICHUS, IPUMEHSSI IOJTy4YeHHbIE 3HAHUS,
pemathb 3aJa4u, B TOM YHCJIe KAaUEeCTBEHHBIEC U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMIINAIBHO NeATEIbHOCTHBINA XapaKTep JaHHOIO pas3zelia pealusyercs 3a C4€T TOoro,
4yTO 00y4aroIIMecs BHIMOIHIIOT 33aHHsI, B KOTOPBIX UM MpEJiaraeTcs:

Ha OCHOBE IMOJIYYEHHBIX 3HAHUI pacro3HaBaTh U HAyYHO OOBSICHATH (PU3HUECKUE SBICHUS
B OKpPY’KarolIeH MPUPOAE U OBCEIHEBHOM KU3HU;

UCTIOJIb30BaTh HAYYHBIE METOJbI MCCIEeIOBAaHUA (PU3MUECKUX SIBICHUH, B TOM YHCIE IS
MPOBEPKHU THIIOTE3 U MOTYUYCHHS TEOPETUUYECKUX BBHIBOJIOB;

OOBSCHATH HAay4YHBIE OCHOBBI HamOOJIEee BaXXHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJIOTH,
HampuMep, MPAKTHYECKOTO HCIOIB30BaHUSA DPA3JUYHBIX HMCTOYHHKOB JHEPrUM HA OCHOBE
3aKOHAa  TpeBpalleHHs] W COXPaHEHWS  BCEX  M3BECTHBIX  BHJOB  DHEPTUHU



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

Wzyyenne Qu3MKu HAa YpPOBHE OCHOBHOrO OOIIEro 0Opa30BaHMsS HAMNpaBlIE€HO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPEAMETHBIX U MMIPECAMETHBIX O6pa30BaTeJ'IBHBIX PE3YyIbTAaTOB.

B pesynbrate wu3yueHus (U3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

oOyuarorerocst OyyT c(hOpMUPOBAHBI CIEIYIOIINE TNIHOCTHBIE PE3YIbTAThl B YACTH:

1) maTpMoOTN4€eCKOro BOCIIUTAHUS:

— MpOSBIICHHE UHTEPECA K UCTOPHU M COBPEMEHHOMY COCTOSIHHIO POCCHIMCKOH (hr3nyeckoi
HayKU;

— IICHHOCTHOE OTHOILIEHHUE K JOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpaIaHCKOI0 M 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— FOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYXJICHUU OOLIECTBEHHO 3HAYUMBIX M ATHYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTHUKEHUH (PU3UKU;

— OCO3HaHHE BAXHOCTU MOPAJIbHO-3THYECKUX IPUHLIUIIOB B IEATEILHOCTH YUEHOTO;

3) 3cTeTH4eCcKOro BOCIIMTAHMSA:

— BOCHPHUATHE ICTETHYECKUX KAYeCTB (HPM3MUYECKON HAyKH: €€ TapMOHUYHOTO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

— OCO3HAaHHE IEHHOCTU (U3MYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTAa IO3HAHWS MHUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHENUIIEH COCTABIISIIOLIEH KYJIbTYpHI;

— pa3BUTHE HAYYHOH JIF0003HATEIBHOCTH, UHTEPECA K UCCIIEI0BATEIbCKON AESITEIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSl 1 IMOLMOHAJIBHOI0 0JIArONONYYHs:

— OCO3HaHME LIEHHOCTHU 0e30macHoro obpasa *KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaKHOCTH MpaBWJl O€30IIaCHOTO TIOBEAECHUS Ha TpPaHCIOpPTe, Ha J0porax, ¢
ANEKTPUYECKUM U TETIJIOBBIM 000pPY/I0BaHUEM B IOMAIIHUX YCIOBUSIX;

— cpopMUPOBAHHOCTH HaBbIKA pediIeKCHU, TPU3HAHKUE CBOETO MpaBa Ha OMIMOKY M TaKOro
XK€ MpaBa y Jpyroro 4ejoBeKa;

6) TpynoBOro BocnuTaHus:

— aKTHBHOE y4yacTHe B pEIIeHHM MPaKTHMYECKHX 33/1a4 (B paMKax CeMbHU, 00pa3oBaTeIbHON
OpraHM3aly, Tropoja, Kpas) TEXHOJOTMYECKOW M  COLMAIbHOM  HAaNpaBIEHHOCTH,
TPeOYIOMIMX B TOM YHCJI€ U (PU3NIECKUX 3HAHUIA,

— MHTEpeC K NPaKTUYECKOMY U3yUeHHIO MPO(eccHii, CBIA3aHHBIX C (PU3UKOM;

7) 3K0I0THYECKOr0 BOCTIMTAHUSA:

— OpHUEHTalus Ha TNpUMEHeHHe (PU3MUECKUX 3HAHUM [Js pelieHus 3a7ady B OO0JIACTH
OKpYy Karollel cpenbl, MIaHUPOBAHUS TOCTYIKOB U OLEHKHM MX BO3MOKHBIX IMOCIEACTBHMA
JUISL OKPYKAIOIIEH Cpeibl;

— 0CO3HAHME TII00aHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTel X pelIeHus;

8) ajanTannu K N3MEHAIOIMMCH YCJIOBUAM COLMATBHON U NPUPOAHOM Cpebl:

— TOTpeOHOCTh BO B3aUMOJCHCTBUM TpPU BBIMOJHEHUM HCCIEIOBAaHUM U TPOEKTOB
(bu3nyecKoil HaNpaBIECHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JAPYTHX;

— MOBBILIEHUE YPOBHS CBOEM KOMIIETEHTHOCTHU Y€pE3 MPAKTUUECKYIO JEATENBHOCTD;

— noTpeOHOCTh B (POPMHUPOBAHUHM HOBBIX 3HAHWH, B TOM uucie (OpMYIMpPOBATH HJEH,
MOHSITHSL, TUTIOTE3bI O (PU3HUYECKUX 00BEKTaX U SIBICHUSIX;



® — OCO3HaHHE JCPUIIUTOB COOCTBEHHBIX 3HAHUA U KOMIIETCHTHOCTEH B 001acTH (PU3HKH;
® — IUIAHMPOBAHUE CBOETO PA3BUTHUS B MPHOOPETECHUN HOBBIX (PU3NUECKUX 3HAHUM;
® — CTpeMJIEHHE aHAIM3UPOBAThH U BBIABIATH B3AUMOCBS3U IPUPO/IbI, OOIECTBA M S3KOHOMUKH,
B TOM YHCJIE C UCIIOJb30BaHUEM (PU3NUECKUX 3HAHUM;
e — OIICHKAa CBOMX JEHWCTBUMH C YYETOM BIIMSHUSA Ha OKPYKAIOIIYIO CpELy, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.
METANPEJMETHBIE PE3YJIbTATHI
B pesynprare ocBoeHHs mporpaMMmbl 1Mo (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus y oOyuatomierocs OyayT c(GOpMHUpPOBaHbBI MeTanpeAMeTHbIe pPe3yJbTaThl,
BKJIIOYAIOIME I[103HABaTEIbHbIC YHHBEpCAJIbHbIE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHBIE
YHHMBEpCallbHble YUeOHbIE ICHCTBUS, PETYIISITUBHbBIE YHUBEPCAIbHbIE yUeOHbIC IEHCTBHUS.
ITo3HaBaTe/bHBIE YHHBepPCaJbHbIe YUeOHbIe AeliCTBUS
Ba3oBble joruyeckue geiicTBus:
® BBIIBJIATH M XapaKTepU30BaTh CYIECTBEHHbIE IPU3HAKU O0BEKTOB (SIBJIICHUI);
® YCTaHaBJIMBATh CYLIECTBEHHBIN NMPU3HAK KJIACCU(UKALMU, OCHOBAHHUS JUIsl 0000IIEeHUS
Y CpPaBHEHUS;
® BBIIBJIATH 3aKOHOMEPHOCTU U MPOTUBOPEUMS B pacCMaTpUBaeMbIX (akTax, JaHHBIX U
HAOJII0JICHUAX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSIM;
® BBUIBJIATH NPUYMHHO-CJIEJICTBEHHbIE CBSA3M IPU U3yYeHUM (PU3MUECKUX SIBICHUHA U
IPOILIECCOB, JIeJIaTh BBIBOABI C HCIOJIB30BAHUEM JIEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOYEHUH, BBIABUTaTh TUIIOTE3bI O B3AUMOCBSI35X (PU3NYECKUX BEJIMUMH;
® CaMOCTOSTENILHO BBIOMpATh Crmocod pemieHus y4yeOHOW (U3MYECKOH 3amaun
(cpaBHEHHE HECKOJBKMX BApUAHTOB pELIEHUs, BHIOOp Hambosiee MOIXOMASIIETO C
Y4ETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHEB).
ba3oBble uccienoBarebckme 1eHCTBUSA:
® CIIOJIB30BATh BOIIPOCHI KaK UCCIIEAOBATEIbCKUN HHCTPYMEHT [TO3HAHUS;
® T[POBOJUTH IO CaMOCTOSITEIbHO COCTaBICHHOMY IUIAHY ONBIT, HECJIOXKHBIN
(bU3HYEeCKUi HKCIIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,
e OIICHUWBaTh Ha NMPUMEHUMOCTbh U JIOCTOBEPHOCTh MH(OpMAIUIO, MOJYYEHHYIO B XOJ€
MCCJIEIOBAHMSI UJTU SKCIIEPUMEHTA;
® CaMOCTOATENbHO  (opMynupoBaTh 00OOIIEHHMS M BBIBOABI IO  pe3yJbTaTaM
IPOBEAEHHOTO HAOJIIO/IEHUS, OIIbITA, UCCIIEOBAHNUS;
® [IPOrHO3UPOBATh BO3MOXKHOE JlalibHEHIIee pa3BUTHE (PU3NYECKHUX MPOLIECCOB, a TaKXKe
BBIJIBUTATH TPEATIOIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAaX.
Padora ¢ nnopmanmeii:
® [IPUMEHATH PA3IMYHBIE METO/bI, MHCTPYMEHTHl M 3alpochl MpH IMOHCKE U OTOOpe
UHGOPMALIUU WU TAHHBIX C YYETOM MPEeUI0KeHHON yueOHOM (pu3ndeckoil 3a1auu;
® aHaJIM3UPOBATH, CUCTEMATHU3UPOBATh U WHTEPIPETHPOBATh MH(YOPMALMIO PA3TUUYHBIX
BUJIOB U (pOPM IPECTABICHHUS;
® CaMOCTOSITEIbHO BBIOMpAaTh ONTHUMANbHYIO (DOpPMY MpeAcTaBlieHUs HHPOpMALUU U
WUTIOCTPUPOBATh pEIIAEMbIE 3aJaud HECIOKHBIMH CXEMaMM, AMAarpaMMaMH, HHOMN
rpaduKol U UX KOMOMHAITUSMU.
KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIE 1eiiCTBHUS:



B XO0JI€ OOCYXIEeHHUS Y4eOHOro maTepuaia, pe3yiabTaTOB JIA0OPATOPHBIX pPaboOT W

IIPOEKTOB 337aBaTh BOIPOCHI MO CYILIECTBY 00CYK1a€MO TEMbl M BBICKa3bIBATh HJIEH,

HAIICJICHHBIC Ha PEIICHUE 3a/1a4H U MOJIepKaHne OJIaroKelaTeIbHOCTH OOIICHNS;

COMNOCTABJIATH CBOM CYXJICHHS C CYXICHMSIMH JPYTHX YYaCTHHUKOB JHAJIOra,

00HapyXUBaTh Pa3Iuyle U CXOIACTBO MO3UIIM;

BBIPAXKATh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

nyOJMYHO  TPENCTaBISATh  PE3yJbTaThl  BBIMOJHEHHOTO  (DU3MYECKOTO  OIBITa

(3KCTIepUMEHTA, UCCIIEIOBAHUS, TPOCKTA);

MOHUMAaTh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW M WHIUBUIYAIbHOU pabOTHI

IPY PELICHUU KOHKPETHOH (pru3mueckoil mpoOIeMsr;

MPUHUMATh LEJIU COBMECTHOM JI€ATEIBHOCTH, OPraHU30BBIBATH JCHUCTBHUS IO €€

JOCTHIKEHUIO: PACIPECNIATh POJIM, 00CYk AAaTh MPOIECCH U PE3yJIbTaThl COBMECTHOM

paboTbl, 06001I1aTh MHEHHS HECKOJIBKUX JIFO/ICH;

BBITMIOJHATh CBOKO 4YacTh PaOOTHI, JOCTHUTas KaueCTBEHHOTO pe3yibTaTra MO CBOEMY

HAIPABICHUIO U KOOPAUHUPYSI CBOU JACUCTBUS C APYTUMHU WICHAMHU KOMAH/IbI;

OLICHMBATh KA4eCTBO CBOEro BKJIaga B OOMMA MPOAYKT MO KPUTEPHUSM,

CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.
PeryiasiTuBHbIe YHUBEpCcaJbHbIE yueOHbIE 1eiicCTBHSA

Camoopranusaunus:

BBISIBIISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsX, TPEOYIOMUX IS PEIICHUS
(bu3nyECKUX 3HAHMIA;

OpUEHTUPOBAThCA B PA3IMYHBIX NOAXOAAX MPUHATUS pELIEHUH (MHIMBUIYaJIbHOE,
IPUHSTHUE PELLICHUS B IPYIIE, IPUHATHE PELICHUN IPYIIIOi);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHpOBATh MIPEAIaraéMble BAPUAHTBI PELLIEHUN;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJ’IB, SMOLMOHANbHBINA HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYyallMM U IIpeJylaraTh IJIaH €€ U3MEHEHMS],
OOBSICHATh MPUYMHBI JIOCTUXKEHUS (HEIOCTH)KEHUS) pe3yJbTaToB JesTeIbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY;
BHOCUTbH KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YMCJIE B XOJ BBITOJHEHUS (PU3NUIECKOTO
UCCIICIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIbCTB, W3MEHMBIIUXCS
CUTYyaIMii, yCTAaHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBHUSM;
CTaBUTh ce0s Ha MECTO APYTOro YeJoBeKa B XOJE CIOpa MM JTUCKYCCUU Ha HAYyYHYIO
TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;
pu3HaBaTh CBOE IMpaBO Ha OMIMOKY MpH peuieHHuH (QU3UYECKUX 3aJad Wil B
YTBEPKIACHUSIX HA HAYYHBIE TEMBI M TAKOE XK€ MIPaBO JIPYroro.

MNPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 7 KJjacce ImpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH y 0OYHAIOLINXCS YMEHU:

UCMOJIb30BaTh TOHATHS: (U3MUECKHE M XUMHYECKHE sBIEHHs, HaOIIOJCHuUE,
HKCIEPUMEHT, MOJIeNb, TUIOTE3a, CAUHULBI (PU3MUYECKUX BEIWYHMH, aTOM, MOJIEKYIa,
arperaTHbIC COCTOSHUS BellecTBa (TBEPIOE, KHIKOE, ra3o00pa3zHoe), MEXaHUYEeCKOoe



JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  IMPSAMOJIMHEHHOE),  TpPaeKTOpHs,
paBHOJEHCTBYIOIIas cwia, aedopmarus (ymnpyrasi, IJIacTHYEcKas), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

pasnnyath sBieHus (Iuddys3us, TEII0BOE IBUKEHUE YaCTULl BELIECTBA, PABHOMEPHOE
JBUKCHUE, HEPAaBHOMEPHOE NIBJKEHUE, MHEPLUA, B3aMMOJICHCTBUE TeEll, PABHOBECHE
TBEPABIX TEJI C 3aKpEIUIEHHOW OCBIO BpallCHMs, Iepefada JIaBJICHUS TBEPIABIMU
TEJIaMU, KUAKOCTSIMH M ra3aMu, aTMOC(HEpHOE JaBJIeHUE, JIABAaHUE Tell, IPEBPALICHHUS
MEXaHUYECKOM 3HEPIun) MO OMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3YUCHHBIX (PU3MUECKUX SIBICHUI B OKPYXKAIOLIEM MHUpE, B
TOM 4Mcie (u3nyeckue sBICHHMsI B IPUPOJE: NMPUMEPHl ABMKEHHS C Pa3IMYHBIMU
CKOPOCTSIMH B XHMBOM W HEKHUBOM INPUPOJE, ACUCTBHE CHIIBI TPEHHUS B IPUPOAE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBICHHS Ha JKMBOH OpraHU3M, IIaBaHHE DHIO,
phluaru B TeJ€ YEJIOBEKA, MPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3aJady B yueOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOICTBA (IIpU3HAKN) (PU3MUECKUX SBICHUM;

OIKCBIBATh U3YUYECHHBIE CBOMCTBA Tel U (pU3MUECKHUE SBJICHUS, UCIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTb BEIIECTBA, BPEMsl, IyTh, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YIPYIOCTH, CHJa TSDKECTH, BEC TeJa, CWIa TPEHUs, JAaBIICHUE
(TBEpHOro Tenma, >KUAKOCTH, Tra3a), BHITAIKHMBAIONIAs CHJIAa, MEXaHW4YecKas padorta,
MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQHUIMEHT MOJe3HOTO ACWCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHUHUAIbHAsl SHEprHsi), IpU OMUCAHUU IPABUIIBHO
TPaKTOBaTh (PU3MUECKUI1 CMBICI HCIIOJIb3YEMBIX BEIMUYMH, UX 0003HAUCHUS U €AMHULIBI
(GU3NUECKUX BEIUYMH, HAXOAUTH (DOPMYIIBI, CBS3BIBAIOIIME JaHHYIO (DH3HUECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAMM, CTPOUTh TpaduKU H3YUYEHHBIX 3aBUCHUMOCTEHN
(bU3UUECKUX BEIUYUH;

XapaKTepu3oBaTh CBOMCTBAa Teld, (pU3MuecKue SBIEHUS M TPOLECCHl, HCIOJIb3Ys
IpaBUia CIOXKEHHUs CHUJl (BAOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumerna, MpaBWIO paBHOBECUs pblyara (0J0Ka), «30J0TO€ MPABUIIO» MEXAHUKH,
3aKOH COXPAaHEHHsS MEXaHWYECKOM »HHEepruu, IMpH OSTOM JaBaTh CJIOBECHYIO
(bopMyJIMPOBKY 3aKOHA U 3alIMChIBaTh €T0 MaTEMaTHUYECKOE BbIPAKEHHUE;

OOBSICHATh (DU3UYECKUE SIBIICHUS, MPOIECChl W CBOMCTBA Tell, B TOM 4YHCIE U B
KOHTEKCTE CUTyaluil MPaKTHKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATh NPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH 0OBsICHEHHE U3 1—2 JIOTHYECKUX I11aroB ¢ ONnopoil Ha 1—
2 W3y4yeHHBIX CBOWCTBa (U3MUECKUX SBJICHUM, (U3MUECKUX 3aKOHAa WU
3aKOHOMEPHOCTH;

pemath pacuéTHble 3agaud B 1-2 neicTBHSA, HCHOJIB3YS 3aKOHBI M (POPMYIIBI,
CBs3bIBalOIIME (U3MUECKHE BEJIWYMHBI: Ha OCHOBE aHalu3a YCJIOBUA 3aJauu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3NYECKHE BEJIWYMHBI B (OPMYIBI U
IPOBOJUTH PAacy€Thl, HAXOAUTH CIIPABOYHbBIC JAHHBIC, HEOOXOAUMBIEC ISl pEIICHUS
3a]a4, OLIEHUBATh PEATMCTUYHOCTh MOTYUYEeHHON (PU3UUECKOI BETNYMHBL;
pacro3HaBaTh MpOOJIEMbI, KOTOpPHIE MOKHO PELIUTh IPU TOMOLIM (PUIUIECKUX
METOJIOB, B OINMCAHMM KCCIEAOBAaHUS BBIICISATh MPOBEPSIEMOE MPEANONIOKEHHUE
(runotesy), pa3nuyaTh U HHTEPIPETHPOBATH MOJYYEHHBIM pe3yibTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIBITA, JIeNaTh BBIBOJKI 110 €T0 pe3yibTaTam;



IPOBOJIUTH OMNBITHI IO HAOIIOACHUIO (PU3MUECKUX SBICHUN WIN (QU3NYECKUX CBOMCTB
Tes:  (OPMYJIMPOBATH IPOBEPSIEMbIE MPEIINOIOKEHNUA, COOUpaTh YCTAHOBKY U3
NPEIOKEHHOT0 000PYJ0BaHUS, 3aIUCHIBATH X0/ OIBITAa M (POPMYJINPOBATH BHIBOJIBL;
BBITOJIHATH NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tena, 00b&éMa, CUJIbl U
TEMIIEpaTypbl C MCIOJIH30BAHUEM AHAJOTOBBIX W HU(POBBIX NMPHUOOPOB, 3aMHCHIBATDH
NOKa3aHus IPUOOPOB C YUETOM 3aJaHHOM a0COMIOTHOM MOTPEUTHOCTH U3MEPEHUH;
IPOBOJUTH MCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYrou ¢
MCIIOJIb30BaHUEM IPSIMBIX U3MEpPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JBUKYILIETOCS
Telna OT BPEMEHM JIBHYKEHUS TeJla, CUJIbl TPEHUS CKOJIBKEHHUS OT Beca Tella, Ka4eCcTBa
00pabOTKM TMOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbl TPEHHUS OT IUIOLaau
COIPUKOCHOBEHMSI TEJl, CUJIbl YIPYTOCTH OT YAJUHEHMS NPY>KUHBI, BBITAJIKUBAOLIEH
CHIIBI OT O00BbEMa TOTPYKEHHOM YacTW Tela M OT IUIOTHOCTU OJKUAKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT IJIyOHWHBI, Ha KOTOPYIO IOTPYKEHO TEJo,
YCIOBUH MJIaBaHMS TeJ, YCIOBHM paBHOBECUS pblyara M OJIOKOB), y4yacTBOBaTb B
IUIAHUPOBAaHUM y4eOHOrO HCCIEeNOBaHMSA, COOMpaTh YCTAaHOBKY M  BBINOJHATH
U3MEpEeHUs], cenys MpeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTaThl IMOIYYEHHON
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHUJEC NPEJIOKEHHBIX TAaONUL U TpadUKOB,
JIeJIaTh BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEIOBaHMS;

NPOBOJIUTh KOCBEHHBIE HW3MEPEHUs (PU3MUECKMX BEIMYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTU U TBEPAOrOo Tela, CWJIA TPEHMUSI CKOJBXKEHUS, JaBICHHE BO31yXa,
BBITAJIKUBAIOIIAs CHUJIA, JEHCTBYIOLIAs Ha MOTPYKEHHOE B KUAKOCTb TEJO,
KOO QHUIMEHT TOJE3HOr0 ACWCTBUS MPOCTHIX MEXAHW3MOB), CIEIysl HPEAIOKECHHON
MHCTPYKLMU: IIPU BBINOJIHEHUH U3MEPEHUI cOOMPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEIIMYNHBI,

coOnrofarh TMpaBuja TEXHUKUM O€30MacHOCTH TMpu pabore ¢ J1ab0paTOpHBIM
000pyI0BaHUEM;

yKa3blBaTh MPUHIMMBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIINECS COCY Ibl, OapOMeTp, pblyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAs TUIOCKOCTb;

XapaKTepu3oBaTh MPUHLUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € ONOpOM Ha WX OMHMCAaHUA (B TOM 4MCIE: MOAIIMIHUKH, YCTPOMCTBO
BOJIOIIPOBOZA, THUAPABIMYECKUM INPEcC, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HAcoc,
apeoMeTp), UCMONb3ys 3HaHUS O CBOMCTBAaX (U3UYECKUX SBICHUN U HEOOXOIUMbIE
¢uznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TMpPUMEPHl (HAXOAUTh HMHPOpPMAIMIO O MpHUMeEpax) MPaKTUYECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHWM B MOBCEJAHEBHOM JKM3HHM JUIsl OoOecreyeHus
0€30MacCHOCTH MpH OOpaIleHud C NpUOOpaMHU U TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEHMs 3/I0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYXaIoIlIei cpeae;

OCYHIECTBIISITh OTOOp HMCTOYHMKOB HHGpopManuu B VHTepHETE B COOTBETCTBUU C
3aJJaHHBIM TTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOUINXCS 3HAHUHM U yTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHHUKOB BBIIEISITh HH(GOPMAIIMIO, KOTOpas SIBISIETCS MPOTUBOPEUUBON
WA MOXeET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIOJHEHUH YUEOHBIX 3a/laHU HAyYHO-TIOMYJISIPHYIO JINTEpaTypy
($U3MUECKOro CcojAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,



BJIQJICTh NPHEMAMH KOHCIICKTHPOBAHMS TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUU W3
OJIHO} 3HAKOBOW CHUCTEMBI B JAPYTYIO;

CO3/aBaTh COOCTBEHHBIC KPAaTKHUE MUCHMEHHBIC M YCTHBIE COOOIIEHUS HA OCHOBE 2—3
UCTOYHUKOB MH(popMaruu (pru3n4eckoro coaepikaHusi, B TOM YHCIIE MyOJINYHO J1eNaTh
KpaTKHe COOOIICHHS O pe3y/IbTaTax MPOCKTOB MM YYCOHBIX MCCIICIOBAHUM, IIPH 3TOM
IPaMOTHO HCIIOJIb30BaTh HW3YYCHHBIH TOHATUHHBIA ammapar Kypca (U3UKH,
COIMPOBOXKIATH BBHICTYIIJICHUE MPE3CHTAIUEH;

IIPH BBIMIOJIHEHUHU YUEOHBIX MPOCKTOB M MCCIEIOBAHUHN pacIpelensTh 00I3aHHOCTH B
IpymIe B COOTBETCTBHUHY C IMOCTABJICHHBIMHU 33/1a4aMU, CICAUTH 32 BBIITOJIHEHUEM TUIaHA
JNEHCTBUH, aJeKBAaTHO OICHUBATh COOCTBCHHBIH BKJIAQJ B JEATCIHOCTh TPYIIIIBI,
BBICTpauBaTh KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, YUUTHIBasi MHCHUE OKPY KAFOIIHX.

K xoHuy oOyueHus B 8 kiacce mpeIMeTHbIE pe3yibTaThl Ha GA30BOM YpOBHE JOJIKHBI
oTpaxaTb c(hOPMUPOBAHHOCTh Yy O0YHAIOIINXCSI YMEHUI:

UCIIOJIb30BaTh IMOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEILUIOBOE IABUKEHHE aTOMOB U
MOJIEKYJ, arperaTHbIe COCTOSIHHS BEILECTBA, KPUCTAJUIMUECKUE U aMOp(HbIE Tena,
HACBILICHHBIA Y HEHACBILIEHHBIN Iap, BJIAXHOCTh BO3/1yXa, TEMIIEpaTypa, BHyTPEHHSS
SHEprus, TeIJIOBOI JIBUTATelNb, SIEMEHTAPHBIN NEKTPUUECKUI 3aps, NEKTPHUECKOe
1oje, MPOBOAHUKU M JUAJIEKTPUKH, MOCTOSHHBIN 3JIEKTPUYECKHH TOK, MarHUTHOE
0JIE;

pa3nuuarh SBJIECHUS (TEIJIOBOE DPACHIMPEHHE M CXKaTHe, TEIUIoNepejaaya, TEII0BOeE
paBHOBECHE, CMauMBaHHE, KallWUIAPHbIE SBJICHMS, UCHApEHUE, KOHJEHCallus,
IUIaBJICHHE,  KpUcTaum3auuss  (OTBepAEeBaHME),  KUIEHHE,  TeIulonepenada
(TEerIONpPOBOJHOCTb, KOHBEKLIMS, W3IYUYEHME), DJICKTpU3aLUs Tel, B3aUMOJACUCTBHE
3aps0B, ACUCTBHS IJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJAECHUCTBHE
MarHuToB, JAEWCTBHE MAarHUTHOIO IOJIS Ha MPOBOAHHUK C TOKOM, 3JIEKTpOMarHuWTHas
UHAYKIMS) 10 ONHMCAHUI0O HUX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacrio3HaBaTh MPOSIBIIEHHE U3YUYCHHBIX (PU3UUECKUX SBICHUI B OKPYXKAroOIeM MUPE, B
TOM uucie (U3NYECKHe SBIEHUS B IPHUPOJIE: TOBEPXHOCTHOE HATSDKEHUE U
KallWUISIpHBIE SIBJIGHUST B MPHUPOAE, KpHUCTaulbl B mpupone, uznydeHue ConHia,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa30BaHHME pPOCHI, TyMaHa, WHEs, CHEra,
JIIEKTPUYECKHE SIBIEHUS B aTMocdepe, DIEKTPUYECTBO IKUBBIX OpPraHU3MOB,
MarHuTHOE mosie 3emild, Jpel MOIH0COB, pOJib MAarHUTHOTO MOJS JUIS KHU3HM Ha
3emJie, OJSIPHOE CHUSIHUE, MIPU ATOM IEPEBOJUTH MPAKTUYECKYIO 33Jady B YUEOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (IPU3HAKHN) PU3NYECKUX SBIICHUM;

OIKCHIBATh U3YYECHHBIE CBOMCTBA Tel U (pU3MUECKHUE SBJICHUS, UCTIOIb3Ys (PU3NUECKUE
BEJIMUYMHBI (TeMIepaTypa, BHYTPEHHSISI SHEprusi, KOJWYECTBO TEIUIOTHI, YAeJIbHas
TEIUIOEMKOCTh ~ BEILLECTBA, YyJElbHAas TEIUIOTa IUIABJIEHUSA, YAEJIbHAas TEIIoTa
napooOpa3zoBaHMs, yjAedbHAs TEIJIOTa CrOpaHHs TOIUIMBA, KOA(PQHUIMEHT MOJE3HOTO
JNENCTBUS TEIJIOBOM MAIlMHBI, OTHOCUTEIbHAS BJIAXXHOCTh BO3/yXa, 3JIEKTPUUYECKHM
3apsil, CHJa TOKa, OHIIEKTPUUYECKOE HANpPsHDKEHUE, CONPOTUBIIEHUE IPOBOJIHUKA,
yZIeIbHOE COMPOTHBIIEHHE BEIIECTBA, pab0Ta U MOIIHOCTb 3JEKTPUUYECKOTO TOKA), IIPH
ONUCAaHUM MPABUIBHO TPAKTOBATh (U3NYECKUH CMBICI HCIOIb3YEeMbIX BEIUYHUH,
0003Ha4YeHHs] M €AVHULIBI (PU3UUYECKUX BEIMYMH, HaXOJUTh (POPMYIIbI, CBA3BIBAIOIINE
JaHHYI0 (QU3MYECKYI0 BEJIWYMHY C JPYIMMH BEJIWYMHAMM, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3UUYECKUX BEINYHH;



XapaKTepu30BaTh CBOMCTBa Tes, (PU3MUECKHe SBJICHHUS U MPOLECCHl, HCIOJIb3YS
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUHM CTPOEHUS BEIECTBA,
IOPUHIMUIT CYNEPIO3UIMK TMoJied (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsna, 3akoH OMa ains ywyacTka Lenw, 3akoH Jlkxoyns—JIeHna, 3akoH coXpaHEHHUs
SHEPruM, MpPU ITOM JaBaTh CIOBECHYIO (HDOPMYIHPOBKY 3aKOHA M 3alHCHIBATh €ro
MaTE€MaTU4YeCKOE BBIPAXKECHUE;

OOBSICHATh (pU3MYECKHE TMPOLECCH M CBOWCTBA TeN, B TOM 4YHCIE M B KOHTEKCTE
CUTyauuin PaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISATD
MPUYUHHOCIICICTBCHHBIE CBS3M, CTPOUTH OOBSICHEHHWE M3 1—2 JIOTMYECKUX IIaroB C
OTopoii Ha 1-2 U3yUYEHHBIX CBOMCTBA (PM3NYECKUX SBICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEM;

pemiate pacuéTHble 3a7auyd B 2-3 JEWUCTBUA, HCIIOJIB3YSd 3aKOHBI U (OPMYIIBI,
CBs3bIBalOIIME (DU3MYECKHE BEIWYMHBL: HAa OCHOBE aHalW3a YCJIOBHUS 3a7auud
3alUChIBaTh KPATKOE YCJIOBHE, BBISBIATh HEJOCTATOK JIAHHBIX JUIsl PELICHUsS 3aJauH,
BBIOMpATh 3aKOHBI 1 (POPMYJIbI, HEOOXOAUMEIC JIJIsl €€ PEIIeHUs, TPOBOAUTH PACUETHI U
CpaBHHUBATH MOJYUYCHHOE 3HAUCHUE (PU3NUECKON BEJTMUYMHBI C U3BECTHBIMU JTAHHBIMU,
pacrmo3HaBaTh MPOOJIEMbI, KOTOpPHIE MOXKHO PELIUTh MPU TMOMOIIU (PUIUIECKUX
METO/IOB,  MCIOJIb3Yysl  ONHMCAaHUE  HUCCJIENOBAHMS,  BBLACIATH  IPOBEPAEMOE
MPEANOJI0KEHNE, OLEHUBATh IPaBUIBHOCTh NOpSAJKA IPOBEICHUS HCCIEIOBaHUS,
JIeTIaTh BBIBOJIBI,

MIPOBOJIUTH OIMBITHI 10 HAOIIOACHUIO (PU3UYECKUX SIBJICHUN WM (PU3UYECKUX CBOMCTB
Ten (KamWUISIPHBIC SIBICHHS, 3aBHCHMOCTH JIABJICHUS BO3AyXa OT €ro o0béMa,
TeMIEpaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U HarPEBAaHMS MPU U3TYYEHUHU OT LIBETA
u3Nyyaromel  (mornomaromieil) MOBEPXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TeMIepaTypbl JKUJIKOCTH U IUIOAAM €€ IIOBEPXHOCTH, DJIEKTpU3alus Tel U
B3aWMO/JICHCTBUE AIEKTPUUECKUX 3apsAJIOB, B3aMMOJICHCTBUE MOCTOSHHBIX MarHuTOB,
BHU3yaJu3alys MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB, AEHCTBUS MAarHUTHOIO TTOJIS
Ha MPOBOJHHMK C TOKOM, CBOWCTBA DJIEKTPOMArHuWTa, CBOMCTBA JJIEKTPOABUTATEIS
MOCTOSTHHOTO TOKa): (OpMyIHpOBaTh MPOBEPSEMbIE MPEANONOKEHUs, COOHpaTh
YCTAaHOBKY M3 TPEUVIOKEHHOTO 00OpyJIOBaHMS, ONMCHIBaTH XOJA OMNbITa U
bopMyITUpOBaTh BHIBOJIBI;

BBINIOJIHATH IPSIMBIE U3MEPEHUS TEMIEPATypbl, OTHOCUTEIBHONW BJIIAXKHOCTH BO3/yXa,
CHUJIBl TOKA, HAIPSDKEHUS C HUCIOJIb30BAHUEM AaHAJIOTOBBIX MPUOOPOB U JATYMKOB
bu3NYeCKUX BENUYHH, CPaBHHUBATh PE3YJNbTAaThl H3MEPEHUN C Y4E€TOM 3aJaHHOMN
abCOJIIOTHOW MOTPEIIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (HPU3UYECKON BEIMYUHBI OT JAPYTOH C
UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUN (3aBUCHUMOCTH CONPOTUBJIECHUSI MPOBOAHUKA OT
€ro JUIMHBI, TUION[AJAN MOMEPEYHOr0 CEYEHUsS M YJIEIbHOTO CONPOTHUBIICHHS BEUIECTBA
MPOBOJHWKA, CHUJIBI TOKA, UAYILIETO Yepe3 MPOBOJIHUK, OT HAIPSKEHUS HA MPOBOJIHHUKE,
HCCJIEI0BAHUE TOCIIEIOBATEIPHOTO U MNapajuIeIbHOTO COEIMHEHHI IMPOBOJHUKOB):
IUTAHUPOBATh MCCIEOBaHKNE, COOMPATh YCTAHOBKY U BBHIMONHITH M3MEPEHUS, CIEIys
MPEIOKEHHOMY TIIaHy, (PUKCHPOBATh PE3yJIbTATHl TOJYYCHHOW 3aBUCHMOCTH B BHJIC
TabJIMI ¥ TpauKOB, IeJaTh BHIBOBI 10 PE3yJIbTaTaM HUCCIIEI0OBAHUS;

MPOBOANTHh KOCBEHHBIE HM3MEpeHHUs (U3MUYECKUX BENUYHH (yAeibHas TeII0EMKOCTh
BEIIECTBA, CONPOTUBJICHUE NMPOBOJHUKA, Pa00OTa U MOIIHOCTh AJIEKTPUYECKOIO TOKA):



IUIAHUPOBAaTh HU3MEPEHHs, CcoOUpaTh HKCIEPUMEHTAJIbHYIO YCTAaHOBKY, CJeIys
MPEII0KEHHON UHCTPYKIIUU, U BBIYUCIIATH 3HAUYCHUE BETMUYHUHBL;

coOnrofaTh TmMpaBuia TEXHUKKM O€30MacHOCTH Mpu pabore ¢ 1abopaToOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh NPUHLUIIBI JIEHCTBUS HU3YYEHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPOM HAa HUX OMHMCAHUS (B TOM YHCIIE: CHCTEMa OTOIUICHUS JOMOB,
TUTPOMETpP, MapoBas TypOMHA, aMmIepMETp, BOJBTMETP, CUETUHK 3IEKTPUUYECKOM
SHEPruM, OJJIEKTPOOCBETUTENbHBIE MPHOOpPHI, HarpeBaTelIbHbIE AIIEKTPONPUOOPHI
(mpuMepsbl), 3JIEKTPUUECKUE TMPEJOXPAHUTENH, 3IIEKTPOMATHUT, 3JEKTPOJBUTATEINb
MOCTOSTHHOTO TOKA), HWCIOJB3Yys 3HAHUS O CBOHCTBaX (M3WYECKHUX SBJICHHHA U
HeoO0XouMbIe (hU3HUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA M H3MEpUTEIbHBbIE MPUOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (3KUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATE]Ih BHYTPEHHETO CrOpaHHs, DJIEKTPOCKOI, PEoCTaTr), COCTABISATH
CXEMBbI IJIEKTPUUYECKUX IIETEH C MOCIeA0BATEIbHBIM U MapaJICIbHBIM COSAMHEHUEM
AJIEMEHTOB, pa3yinyasi yCIOBHbIE 0003HAUCHUSI JIEMEHTOB MICKTPUUECKUX IICTICH;
OPUBOJIUTH MPUMEPHl (HAXOAUTh HMHPOPMAIMIO O MpHUMeEpax) MPaKTHUYECKOTO
UCIIONIb30BaHUsl (M3MUYECKUX 3HAHUM B TOBCEAHEBHOW KH3HU HJs oOecredeHus
0e30macHOCTH Tpu OOpalieHHuH ¢ OpuOOpaMu M TEXHUYECKUMH yCTPOWCTBAMU,
COXpaHEHHUs 3J0pPOBbsi U COOJIIOACHHUS HOPM OKOJOTHYECKOTO TIOBEJICHUS B
OKpYXaIoIIeH Cpeae;

OCYUICCTBIISATh TMOUCK HHpopMaruu (usmdeckoro coaepxkanus B HMHTepHeTe, Ha
OCHOBE HMEIOIIMXCS 3HAHUN U TyTEM CpPaBHEHUS JOMOJHUTEIBHBIX HCTOYHUKOB
BBIICTIATh MHGPOpPMAIUIO, KOTOpas SBISIETCS NPOTUBOPEUMBON MM MOXKET OBITh
HEJIOCTOBEPHON;

WCIIOJIH30BaTh MPHU BHITIOJIHEHUH YUYEOHBIX 3aJJaHUi HAyYHO-TIOMYJISIPHYIO JTIUTEPATypy
(buU3NYECKOTO COJEp)KAHUS, CIPABOYHBIE MaTepUalbl, pecypchl cetu VHTepHer,
BIIAJICTh TpUEMAMU KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus HHGOPMALMH U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

co3maBaTh COOCTBEHHBIE MUCHMEHHBIE M KpPAaTKHE YCTHBIE COOOIIEHHS, 0000IIas
nH(pOpMaIHI0O U3 HECKOJbKHUX MCTOYHHUKOB (PU3UYECKOTO CONEp)KaHHsS, B TOM YHUCIIE
nyOJMYHO  TPENCTaBIsATh  Pe3yldbTaThl MPOCKTHOW UM HCCIEI0BATENhCKOMN
JIeATEIbHOCTH, TP 3TOM T'PaMOTHO HCIIOJIb30BaTh M3YUYEHHBIM MOHATHIHBIA anmapar
Kypca GU3UKH, COMPOBOXKIATH BRICTYIIJICHUE TIPE3EHTAIIUEH;

MPU  BBITIOJIHEHUHU YYEOHBIX TMPOEKTOB W HCCIEAOBAHUN (DU3UYECKUX TPOIIECCOB
pactpenensaTh 00s13aHHOCTH B TPYNIE B COOTBETCTBHH C TOCTABICHHBIMH 3aJa4aMH,
CIeIUTh 3a BBIOJIHEHHEM IUIaHA JEUCTBUH M KOPPEKTUPOBATh €ro, aJeKBATHO
OIICHMBATh  COOCTBEHHBIM BKJaJ B  JEATENBHOCTh  TPYIIBI,  BBICTpAaUBaTh
KOMMYHUKATHBHOE B3aMMOJICUCTBHE, MMPOSBIISIS TOTOBHOCTD pa3perniaTh KOH(IUKTHI.

K xonny oOyuenus B 9 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y O0YHAIOIINXCSI YMEHUI:

UCIIOJIb30BaTh TMOHSATHUS: CHUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPAECKTOPUs,
OTHOCUTEIIBHOCTh MEXaHUYECKOTO IBMXKEHUs, Nedopmanus (yrnpyras, TiacTH4eckasi),
TPEHUE, UEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U TMEpPErpy3Ku, LEHTP
TSKECTH, a0CONIIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPIOro Tella, paBHOBECHE,
MEXaHWYeCKue KojiebaHusi W  BOJHBL, 3BYK, HMHQPa3ByK U  YJIbTPa3BYK,



3JICKTPOMArHUTHBIC BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJH, CBET, OJU30PYKOCTh
JATBHO30PKOCTh, CIIEKTPhl HWCIyCKaHWS M TODIomieHus, anbda, Oera- M ramma-
W3JIyY€HHUS], U30TOIIbI, IAEPHAs SHEPTEeTUKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE JIBH)KCHHE,
PaBHOYCKOPEHHOE MPSMOJUHEHHOE JBMKEHHE, CBOOOHOE MaJICHUE TEJl, PABHOMEPHOE
JIBDKEHUE TI0 OKPY>XHOCTH, B3aUMOJICCTBUE TEJ, PEAKTUBHOE JIBH)KEHUE,
KoseOaTeIbHOE NIBIDKEHUE (3aTyXamllue W BBIHYKJIEHHBIC KoieOaHUs), PE30HAHC,
BOJIHOBOE JBHJKCHUE, OTPAKEHUE 3BYKa, [MPAMOJIHUHENHOE PpPACHPOCTPAHEHUE,
OTpaXE€HUE U MPEIIOMJICHUE CBETA, MIOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JI0KEHUE
0eoro cBeTa B CIGKTP W CIIOXKEHWE CIHEKTPaJIbHBIX I[BETOB, JWCIEPCUS CBETa,
€CTECTBEHHAs] PaJIMOAKTUBHOCTh, BOBHUKHOBEHUE JIMHEUYATOTO CIEKTPa H3TyUCHHS)
[0 ONHCAHUI0 UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX
JIaHHOE (U3HYECKOE SBJICHHC,

pacro3HaBaTh MPOSBICHUE U3yUYEHHBIX (PU3NUECKUX SBICHUHN B OKpY’KaroIeM Mupe (B
TOM 4ucie (PU3NYCCKUE SBICHHUS B IMPHUPOC: MPWIMBLI U OTJIMBBI, IBH)KCHHE TUTAHET
ConHe4yHOM cUCTEMBl, PEaKTUBHOE JBUKEHUE KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHHE, CEUCMHUYECKHME BOJIHBI, I[yHAMH, 3XO, LIBETa TEII,
ONTHYECKUE SBICHUS B  TPHPOJAC, OHOJOTHYECKOe  JCHCTBHE  BUAMMOTO,
yIbTpaduoIETOBOIO U PEHTTEHOBCKOTO M3JIYYEHUU, €CTECTBEHHBIN paJnOaKTUBHBIH
¢dboH, KOCMHUYECKHE JIy4d, PAAUOAKTUBHOE W3JIyYCHHUE TMPUPOJHBIX MHUHEPAJIOB,
JEUCTBUE PAJMOAKTUBHBIX M3JIYYCHHI Ha OpraHU3M YEJIOBEKa), IPU 3TOM MEPEBOIUTH
MPAKTHUYECKYIO 337ady B Y4eOHYIO, BBICTSATH CYIISCTBEHHBIC CBOWCTBA (IIPU3HAKH)
(UBUYECKUX SIBJICHUMH,

OTHCHIBATh U3yUEHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NUECKUE
BEJIMUMHBI (CpPEeIHsIsE U MTHOBEHHAs CKOPOCTh Tella MPHU HEPAaBHOMEPHOM JABM)KCHUU,
YCKOpPEHHE, NEPEMELIEHUE, MMyTh, YIJI0Bas CKOPOCTb, CUJIA TPEHMS, CUJa YIPYTrOCTH,
cuJa TSDKECTH, YCKOPEHHE CBOOOTHOTO MaJCHHS, BEC Tella, UMITYJIbC TeJlad, UMITYJIbC
CHUJIBI, MEXaHWYECKass padoTa M MOIIHOCTh, MOTCHIIMAIbHAS YHEPTUs TeJa, MOTHATOTO
HaJl TOBEPXHOCTBIO 3EMJIH, IIOTEHIMATIbHAS SHEPIUs CXKATOM NMPYKUHBI, KHHETUYECKAS
DHEprusi, TOJHas MeXaHW4ecKash HHEeprusi, MepuojJ M YacToTa KoJeOaHWid, IhHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTh CBETA, MOKA3aTEIb MPEIOMIICHUS
cpenbl), TP ONMUCAHUU TPABWIHHO TPAKTOBATh (PU3MUYECKHI CMBICT HCIOJIb3YyEMBIX
BEJIMYMH, O0O3HAUEHUS M EAUHUIBI (PU3NYECKUX BEIHYUH, HAXOIUTH (OPMYIIBL,
CBS3BIBAIOIIME JAHHYIO (U3MUECKYI0 BEIWYMHY C JAPYTUMHU BEITUYHMHAMHU, CTPOUTH
rpauKu U3y4YeHHBIX 3aBUCUMOCTEN (DHU3NYECKUX BEITUYHH;

XapaKTEepPU30BaTh CBOMCTBA Tell, (DU3NUYECKUE SBICHHUS W MPOIIECCHI, UCTIOJIb3Ys 3aKOH
COXpAHEHUs SHEPruH, 3aKOH BCEMUPHOIO TATOTEHHS, MPUHIMI CYNEPHO3ULIHHN CHII,
MPUHIMI OTHOCUTENbHOCTHU ["anunes, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3aKOHBl OTPAXXEHUS M NPEJIOMIICHUS CBETa, 3aKOHBl COXPAHEHUs 3apsANIOBOr0 U
MAacCOBOTO YMCEN IPHU SANEPHBIX pEaKLUHAX, IPU OTOM JaBaTh CIOBECHYIO
(GhOpMyTUPOBKY 3aKOHA U 3aMMMCHIBATh €T0 MATEMATHIECKOE BHIPAKCHHE,

OOBIACHATh (PU3WYECKHUE TPOIECCHl W CBOWMCTBA TEJ, B TOM YHCIE€ W B KOHTEKCTE
CHUTyallMil  MPAKTUKOOPHEHTHUPOBAHHOTO  XapakTepa: BBISIBJISITH  MPUYMHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 2—3 JTIOTUYECKHX IIAaroB C OMOPOi Ha 2—
3 U3y4YeHHBIX CBOWCTBa (DU3MYECKHX SBIEHUH, (PUINYECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEH;



pemarh pacu€THbIC 3a7a4M (OMUPAIOIIecs Ha CUCTeMY U3 2—3 YpaBHEHH ), UCIIONB3YS
3aKOHBl M (HOpMyJibl, CBsI3bIBaOLIME (DPU3UUYECKHE BEIMYMHBI: HAa OCHOBE aHAJIM3a
YCIOBHS 3a/layd 3alKChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEJOCTAIONIME WM
U30BITOYHBIE JTaHHBIC, BHIOWPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC JJISl PELICHUS,
OPOBOJIUTh PAaCUY€Thl M OLICHWBAaTh PEATUCTUYHOCTh IIOJTYYEHHOIO 3HAYEHUs
(Gu3n4eCcKOil BETMUNHBL;

pacrio3HaBaTh TPOOJIEMBbI, KOTOPHIE MOXXHO pELIMTh IMPH MOMOIIM (HU3HYECKHX
METO/0B,  MCIIOJb3ysl  ONKMCAHUE  HCCIEAOBAaHUS,  BBLIEIATH  IPOBEpsieMOe
NPENOI0KEHNE, OICHWBATh IMPABWIBHOCTh TOPSJIKAa HPOBEACHUS HCCIEIOBAHUS,
JIeNaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3yJIbTAaThl HAOIOICHUI U OIIBITOB;

IPOBOJIUTH OMNBITHI 10 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
TeN (M3ydeHrue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpAaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuoJia KojaebaHuil NpyKMHHOTO MasTHUKA OT MaccChl rpy3a U sKECTKOCTHU IPYKUHBI U
HE3aBUCHMOCTb OT aMIUTUTYbl MAJIbIX KOJI€OaHUH, IPSIMOJIMHEIHOE pacpoCTpaHeHue
CBETa, pPa3JIOKEHHE OEIOr0 CBEeTa B CHEKTP, M3YYEHHE CBOWCTB HM300paXKCHUS B
IUIOCKOM 3€pKajle M CBOWCTB W300paKeHHsI MpeaMera B COoOHMparomiel JIMH3e,
HaOJIOIGHUE CIUIOUIHBIX M JIMHEWYaThIX CIIEKTPOB HU3IYYEHHs): CAMOCTOSTEIbHO
coOMpaTh YCTAHOBKY U3 N30BITOUHOrO HaOOopa 060PyAOBaHMS, ONUCHIBATE X0/ OIbITA U
€ro pe3yJIbTaThl, (HOPMYITUPOBATH BHIBOIBI;

IPOBOJIUTHh TPU HEOOXOAMMOCTH CEPHI0 TPSMBIX W3MEPEHUH, ONpenenss CpenHee
3HaYCHHE H3MepseMOl BeNWYHMHBI ((POKYCHOE pacCTOSHHE COOUpAIOUICH JIMH3HI),
000CHOBBIBAThH BBIOOP CrIoco0a n3MepeHus (M3MEPUTEIHLHOTO TPUO0Pa);

IPOBOJUTH HCCIIEOBAaHUE 3aBUCUMOCTEH (PU3MUYECKMX BEJIMYMH C HCHOJIb30BAaHUEM
OpSAMBIX H3MEpPEHUH (3aBUCUMOCTh MYTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH YTJIa OTPaKEHHUS CBETa OT yIjia MaJeHUs U
yTria MPeNIOMIICHHs OT yIJia MajeHus1): TUIAHUPOBATh MCCIIEOBAHNE, CAMOCTOSTEFHO
coOMpaTh YCTaHOBKY, (UKCUPOBAaTh pe3yJdbTaTbl IOJIYYEHHOW 3aBHCUMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO Pe3yJbTaTaM
UCCIIE/IOBAHMS,

NPOBOJUTh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEIMYHMH (CPEIHSA CKOPOCTh W
YCKOpPEHHE TeJia MPHU PaBHOYCKOPEHHOM JIBUKEHHH, YCKOPEHHE CBOOOHOTO TTaICHHS,
KECTKOCTh TPYKUHBI, KOXP(PUIMEHT TPEHUS CKOJBXKEHHS, MEXaHWdyeckas padbora u
MOIIHOCTb, 4YacToTa M TMepHoA KojeOaHMH MaTeMaTHMYecKOro W MPYKUHHOTO
MasTHUKOB, ONTHYECKas CWiIa COOMparomield JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY W BBITIONHATH
U3MEpEHUs], CIeays NPeIOKEHHON HHCTPYKIMH, BBIYUCIATh 3HAYCHHUE BEIUYUHBI U
aHAJTM3UPOBATh IOJIyYEHHBIE PpE3yJNbTaThl C Y4YE€TOM 3aJlaHHOW MOTPEHIHOCTH
U3MEPEHHUI;

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH TMpu pabore ¢ J1ab0paTOpHBIM
00opyaOBaHUEM;

pa3nuyaTth OCHOBHBIE TPU3HAKK H3YYCHHBIX (DU3MYECKHX MOJENeH: MaTepuaibHas
TOYKa, a0CONIOTHO TBEPJOE TENO, TOUYEUHBI MCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
TUTaHETapHAast MOJIENb aTOMa, HyKJIOHHAst MOJIENIb aTOMHOTO SIpa;

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUUYECKHX
YCTPOMCTB C OIOPOH Ha UX OMMCAHUS (B TOM YUCIIE: CIUAOMETP, TaTYUKU MOJIOKECHHUS,



pacCTOAHUS M YCKOPEHMs], PaKeTa, 9X0JIOT, OUKH, IEPUCKOII, (poToanmnapaT, ONTUIECKHUE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, KaMepa BuibcoHa), HcCIONb3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOXOIUMbIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMATUYHBIE PUCYHKH M3YYEHHBIX TEXHUYECKHUX YCTPOWCTB,
U3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTMUECKUX IPOLECCOB NP PELICHUH y4ueOHO-
IPAaKTUYECKUX 3ajjay, ONTUYECKUE CXEMBbI JJIs1 NOCTPOCHUS M300paXKeHU B INIOCKOM
3epKajie U coouparoiei JuH3e;

OPUBOAUTH TPHUMEPHl (HAXOAWTh HMHGOPMAIMIO O MPHUMEPax) NPAKTUIECKOTO
UCTIOJIb30BaHUST (PM3MUECKUX 3HAHMA B TOBCEAHEBHOM MXU3HH Uil OOECIICYCHUs
0€30MaCHOCTH TMpH OOpaIleHUH C NPUOOpPaMU W TEXHUYECKUMHU YCTPOIHCTBaMH,
COXPAaHEHMs 3/I0pOBbSI M COOJNIOAEHUS HOPM HKOJIOTUYECKOTO IIOBEAECHUS B
OKpYXalollei cpee;

OCYLIECTBJIAATh MOUCK HUHpopManuu @usndeckoro coaepxkanuss B HHrepHere,
CaMOCTOSITENIbHO (OPMYJIMPYs TOUCKOBBIM 3allpoC, HAXOAUTh IIyTH OIpE/eIeHus
JIOCTOBEPHOCTH IOJIy4EHHOM HH(pOpMaluu Ha OCHOBE HWMEIOIIUXCS 3HAaHUU U
JIOTIOJTHUTEIbHBIX HICTOYHHUKOB;

UCIIOJIb30BaTh MPH BBHIIOJHEHUH YYeOHBIX 3a/laHUi HAayYHO-IOIMYJIAPHYIO JINTEpaTypy
(GU3MUECKOro Ccojep’KaHus, CIpaBOYHbIE MaTepHualbl, pecypcbl cetu IHHTepHer,
BJIAJETh MpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGPOpMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE M YCTHBIE COOOILICHUS HA OCHOBE MH(POPMALIUU
U3 HECKOJBKUX HMCTOYHHKOB (H3UYECKOTO COACp)KaHUs, ITyOJIMYHO TNPEICTABIATH
pe3ysbTaThl IPOEKTHOM WIJIM MCCIIEI0BAaTENbCKON EATEIbHOCTH, P 3TOM IPAMOTHO
UCIMOJIb30BaTh HM3YYCHHbIM MOHATUHHBINA ammapar M3ydyaemMoro pasnena (U3uKd U
COIIPOBOKIATh BBICTYIUIEHHWE MpE3eHTaled ¢ Y4ETOM OCOOEHHOCTEeH ayauTopuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoumnuectBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM
Kontposabnbie Ilpaktuueckne (uHppoBbIe)
n/n MPOrpaMMblI Bcero
padoThI padoThI o0pa3oBaTe/IbHbIC
pecypcsl
Pa3nen 1. ®u3uka u €€ poJib B MO3HAHUHN OKPY:KAKIIET0 MUPa
bubmuorexa [JOK
1.1 ) - 2
vIsHKa T HayKa © HpHpoae https://m.eds00.ru/7f416194
bubmuorexa [JOK
1.2 ) 2 1
VISHHCCIHE BEHHIHAL https://m.edso0.ru/7f416194
b K
1.3 EcrecTBeHHOHAy4HBINH METO MO3HAHUS 2 1 htI;IfsJ:I/I;Ir?f:(;(Saogr(a (71416194
Hroro mo pazneny 6

Pasnen 2. IlepBoHayaibHbIe CBeACHUS 0 CTPOCHUH BellleCTBA

2.1 CtpocHue BelecTBa 1 bubmorexa HOK
' P https://m.edso0o.ru/7f416194
59 JIBM>KeHWE U B3aUMOJICMICTBUE YaCTHI] 5 1 bubnuotexa [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6nmoreka [JOK
2.3 A 2
TPCTATHDIC COCTOAMIE Betlectsa https://m.edso0.ru/7f416194
Wroro no pazneny 5
Paznen 3. /IBuskeHune U B3auMo/ieiicTBHE TeJl
bu6mmorexa [IOK
1 M
3 CXATITICCKOT ABICHHE 3 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
32 Heprut, Macca, MI0THOCTS 4 ! https://m.edso0o.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

bubmuoreka [JOK

3.3 Cuna. Buppt e 14 ! 2 https://m.edso00.ru/7f416194
Hroro no pazneny 21
Paznea 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 JHaBnenue. llepenaua naBiaeHus: TBEPAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2
JlaBIICHHE KHIKOCTH > https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4.3 Atmocheproe rasienue 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUJIKOCTH U T'a3a Ha MOrPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Paznen 5. Pabora 1 MOIIHOCTB. JHEPIrus
bu6mmoreka [IOK
A P 1
> 460Ta 1 MOMHOCTE 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.2 Hpocteie Mexanm3mb! S 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 Mexanuteckas SHeprus 4 1 1 https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'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

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pen 1. TenioBble siBJICHUS
. bubnuorexa [JOK
11 (CTpoenne u CBOHCTBA BemICCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
IICKTPOMArHHTHAS HHAYKIUHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 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 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBanue pa3aejioB 1 TeM uudpoBLIe
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexann4deckue siBJICHUSA
MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
ONMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SAUMOJIHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3znea 2. Mexann4yeckue Ko0J1e0aHUA U BOJHEBI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMECKHE KOTEOaNu https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CXAHIHCCKHC BOTHRL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. 3HeKTp0MaFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJTHBI

31 DJIEKTPOMArHUTHOE MOJIE U 5 9 bubnmuorexa [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o paznueny 6
Pa3nea 4. CBeToBbIe SIBJICHUS

4.1 3aKOHBI pacpOCTPAHEHHUs CBETA 6 2 bubnnorexa [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 onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 5. KBanToBble siBJIeHH I
bubmuoreka [JOK
51 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTpOCHHE ATOMHOIO AApPa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: s 7 1 1
53 ACPHRIC peatdind https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-00001Ia10IM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca dusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 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




Ne
n/n

ITOYPOYHOE IIVTAHUPOBAHUME

Tema ypoka

®dusuka — HayKa o npupoje. SABieHus
npupoabl. duznueckue ABICHUS

KoaunuyecTBO 4acoB

Bcero

Kontp IIpakT.paéoTbl
padoThI

7 KIIACC

Jara
U3ydeHus

6.09

IOP

MexaHu4decKkue, TEIUIOBEIE,
3JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE,
3BYKOBBI€ SIBJICHUS

7.09

duznyecKue BEINYUHbBI U UX
u3MepeHue

VYpok-uccnenoranue "M3mepenue
TEeMIIePaTyphl MPU TOMOIIH
AKHUJKOCTHOTO TEPMOMETpA U JaTunKa
TeMieparypbl"”

Kak ¢usuka u apyrue ecTeCTBEHHbIE
HayKH U3Yy4aroT MPUPOJLY.
EcrecTtBeHHOHAYUYHBIN METO/T
no3HaHus. Onucanue GU3NYECKUX
SIBJICHHI C TIOMOIIILIO MOJACIICH

VYpok-uccnenosanue "lIIposepka
TUIIOTE3bI: AaJbHOCTD MOJETA MIApHKa,
MYIEHHOTO TOPU30HTAIBHO, TEM
OoJpInie, YeM OoJIbIlie BBICOTA ITycKa"

Crpoenue BeniecTBa. ONBITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEILIECTBA

JIBr>KeHue 4acTHIl BEIIESCTBA

13.09

14.09

20.09

21.09

27.09

28.09

bu6nmoreka [JOK
https://m.edsoo.ru/ff09f72a

bu6mmorexa [IOK
https://m.edsoo.ru/ff09fe0a

bu6mmoreka [IOK



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

VYpok-uccnenoanue «OMNbITHI 11O

https://m.edsoo.ru/ff0a013e

9 HaOII0JICHUIO TETJIOBOTO PACIIUPEHUS 4.10
ra3oB»
10 ArperatHble COCTOSIHHS BEIIECTBA 5.10
B3anmocBs3b MeX 1y CBOMCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX 11.10 bubmuorexa [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
OCoOEHHOCTH arperaTHbIX COCTOSTHHIMA
BOJIBI
MexaHu4ecKoe IBHKCHHE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE 12.10 bubmorexa [JOK
N https://m.edsoo.ru/ff0a05c6
bubmuorexa [JOK
13 Cxopoctb. Equnuiibl ckopocTu 18.10. httos//m.edsoo.ru/ff0a079c
bu6nmoreka [JOK
14 Pacuer nyTu ¥ BpeMeHM IBUKEHUS 19.10 https://m.edsoo.ru/ff0a0aed
WNuepuus. 3aKoH UHEPITUH.
15 BSaI/II)MOﬂeﬁCTBHe TerKaK IIpUYMHA 25.10 bubmorexa [JOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBIDKECHUS TEIT
16 IInotHOCTH BemecTBa. PacdeT Maccel u 26.10 bu6mmoreka [IOK
o0beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas paborta «OnpeneneHue 811
IJIOTHOCTU TBEPIOTO TENay
18 Pemenue 3amad mo treme "I1oTHOCTH 9.11 bubmuorexa [JOK
BemecTna" https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepUCTHKa 15.11



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

B3aumMojeiicTBus Ten. Cuia ynpyrocTH.
3akoH ['yka

Jlaboparopuas pabora «3ydeHne
3aBHCHUMOCTH PACTSHKCHHUSI

20 16.11
(medopmanun) NpyKUHBI OT
IIPUIIOKEHHOMN CUJIBI»
21 SAsnenue Tarorenus. Cuna TSHKECTH 22.11
CBs13b MEX]ly CHIION TSAXKECTH U Maccou
22 tena. Bec Tena. Pemenne 3agad mo 23.11 bubmorexa [TOK
) ' | A ' https://m.edsoo.ru/ff0al778
Teme "Cuiia TSKECTH
93 Cuia TsSHKECTH Ha APYTHX IJIaHeTaxX. 29.11 bubnuorexa [JOK
DuU3NYECKUE XapAKTEPUCTUKH TUIAHET ' https://m.edsoo.ru/ff0al502
bubmuorexa [JOK
24 Nsmepenne cun. JlmHamomer 30.11
P A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec Tema. HeBecomocTh 6.12
https://m.edsoo.ru/ff0al1778
CrnosxeHue IByX CHJI, HalIpaBJIEHHBIX
26 110 OJXHOM IIPSAMOM 7.12 Brbmmozexa [IOK
. P ' ' https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT
Pemenue 3agau nmo reme
27 . > . 13.12
PaBHOEliCTBYIOIIIAS CHIT
28 TpeHue CKOJIbKEHUS U TPEHUE TTOKOSI. 14.19 bubnnorexka [JOK
Tpenue B IpUpoae U TEXHUKE ' https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas paborta «M3yuenue
3aBUCUMOCTH CHUJIBI TPEHUS
bu6mmorexa [IOK
29 CKOJIBKEHUS OT CHUJIBI JABJICHUS U 20.12

XapakTepa CONMPUKACAIOLIUXCS
IOBEPXHOCTEN

https://m.edsoo.ru/ff0alcc8



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

Pemenue 3agau Ha onpeneneHue

30 . . 21.12
PaBHOJCHCTBYIOIIEH CUITBI
Pemenune 3ama4d o remam: «Bec Tenay,

31 «['padmueckoe n3006pakeHUE CUID» 27.12 bubmorexa [JOK

P Up ’ ' https://m.edsoo.ru/ff0alde0
«Cunby, «PaBHOICHCTBYIOIIAS CUIDY
KontponbHas paboTa mo TeMam:
«MexaHndeckoe ABMKeHHe», «Macca,

32 IUIOTHOCTEY, «Bec Temay, 28.12
«I'paduueckoe n300pakeHHUEe CHID»,

«CHIIBI»

33 JaBnenue. CriocoObl yMEHbBILICHUS U bubmuorexa [JOK
YBEJIMYEHHUS TABICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCUMOCTD

34 aBJIeHUs ra3a oT 00bEMa bubmorexa [TOK
a ’ https://m.edsoo.ru/ff0a2376
TEeMIIEPATypPhl
Ilepenaya naBieHust TBEPALIMU

35 TGJ'II;MI/I JKHUIKOCTSIMU U f")a?)aMI/I 3aKoH bubmmorexa [TOK

’ ' https://m.edsoo.ru/ff0a25b0
ITackamns

36 JlaBrieHME B )KUJIKOCTH U Ta3e, bu6nmoreka [JOK
BBI3BAHHOE JICHCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenne 3anau o teme «/laBnenue B bu6mmoreka [IOK
JKMJIKOCTH U ra3e. 3axkoH Ilackais https://m.edsoo.ru/ff0a2826

bu6mmoreka [IOK

38 CooOmiaroniuecst cocyabl

Ao ya https://m.edsoo.ru/ff0a2970

39 I'mapaBnuueckuii mpecc bubnnorexa [IOK

P p https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuiaeBon

JKUIKOCTHBIM HAcOC



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

Atmochepa 3emmu. [Tpuyannb
CYILIECTBOBAHHUS BO3IYLIHOW 000I0YKH

41 3emun. 3aBUCUMOCTh aTMOC(EPHOTO bubmmorexa [JOK
https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HAJl ypOBHEM
Mops
bubmuorexa [JOK
42 Bec Bo3ayxa. ATMochepHOe 1aBlieHHE httos://m.edsoo.ru/ff0azbsa
43 N3mepenue atMochepHOro AaBJICHUS. bubnmoreka [JOK
Omneit Toppuuenu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTH aTMOC(HEPHOTO JTABICHHS bubnnoreka [JOK
OT BBICOTBI HaJl yPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 bapometp-anepouna. AtmocdepHoe bubnnoreka [JOK
JIABJICHUE HA Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Permrenue 3agau mo reme "
AtmocdepHoe naBieHue"
JlelicTBue ®UIKOCTH U Ta3a HA
47 MIOTPY>KEHHOE B HUX TEIO. bubmmorexa [OK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
Jlaboparopnas pabota «Onpenenenue
48 BBIT&EKHBEIOHI:ﬁ CHIIHI, nel‘fCTByIOHIeI‘/'I bubnmorexa [IOK
https://m.edsoo.ru/ff0a33fc
Ha TEJI0, MMOTPYKEHHOE B KUIKOCTH)
JlaGopatopHast paboTa 1o Teme
49 «MccnenoBanne 3aBUCMMOCTH Beca bubmuorexa [JOK
TeJa B BOJIE OT 00bEMA MOTPYKEHHOM B https://m.edsoo.ru/ff0a3514
KHUJIKOCTh YaCTH TEJIa»
bubmuorexa [JOK
>0 llnapatite Ten https://m.edsoo.ru/ff0a3a96
51 JlaGopatopHnas pabora



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
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"KonctpyupoBanue apeomeTpa Wiu
KOHCTPYUPOBAHUE JIOAKHU U
onpezaeseHue e€ rpy30noabEMHOCTH"

Pemenue 3aJga4 110 TCMaM: «IlnaBanue

52 cynoB. BoznyxomaBanuey, «JlaBieHue bubmorexa OK
YHOB. Y L https://m.edsoo.ru/ff0a3654
TBEPABIX TN, KUIAKOCTEH U Ta30B»
KonTponbHas padoTa 1mo Teme
53 «/laBieHme TBEPABIX TEIN, KUJAKOCTEH U
ra3oB»
bubmuorexa [JOK
54 Mexanndeckas padbora
P https://m.edsoo.ru/ff0a3f82
bubmuorexa [JOK
55 MormtHocTh. EMUHHUITEI MOIITHOCTH
- AMEHEL - https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér
56 MOIITHOCTH, Pa3BUBAEMOI1 IIPH MOABEME 1
110 jecTHuie"
57 [Ipocteie Mexanu3Msbl. Poryar.
PaBHOBecue cun Ha peryare
Peryaru B TexHuKe, OBITY U IPUPO/IE.
58 Jlaboparopnas pabora «MccaenoBanue 0.5 bubmorexa [JOK
p . PHAAD ' https://m.edsoo.ru/ff0a478e
yCIIOBUI paBHOBECHS pblUara
59 Pemenue 3aga4 o Teme «Y ClIOBUS bu6mmoreka [IOK
paBHOBECHSI pblyara https://m.edsoo.ru/ff0a48a6
Koaddutment nonesznoro neiicTpust
Mexanu3ma. Jlaboparopnas pabota
60 - 0.5
«3mepenune KII/ nHaknoHHOM
IIJIOCKOCTH
61 Pemenue 3amad mo reme "Pabora, bubmuorexa [JOK



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

MottHocth, KIT/1"

https://m.edsoo.ru/ff0a4c48

MexaHu4ecKas JHEPIHsl.
62 Kunetnueckas 1 moTeHIIMaIbHasA
JHEpTruUs

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTHH

63

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4360

YPOK-3KCIIEPUMEHT 1O TEME
"DKCIIepUMEHTAIIbHOE OINPEACIICHHUE
64 W3MEHEHUS KUHETUYECKOU 1
MOTEHIIUATIBLHON YHEPTHH NPU
CKaThIBAaHHUH TeJa 10 HAKIOHHOM

mIockocTu"

KonTponbnas pabota no teme «Pabota

65
U MOILHOCTb. DHEPTHUD»

66 PesepsHblii ypok. Pabota ¢ Tekctamu

o Teme "MexaHn4yecKoe JIBIKeHUE"

PesepBHrlIit ypok. Paborta ¢ Tekctamu
67 1o TeMe "/laBneHue TBEPABIX TE,
JKUIKOCTEN U Ta3oB"

PesepBHrlIit ypok. PaGota ¢ Tekctamu

68 o teme "Pabdora. MOILIHOCTS.
Oneprus"

bubmuorexa [JOK
https://m.edsoo.ru/ff0ad4ee6

bubmuorexa [JOK
https://m.edsoo.ru/ffOa4ffe

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoka Konrpoabnbie IIpakTuueckue p
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI
pecypchbl
OCHOBHBIE TOJIOKEHHS MOJICKYJISIPHO-
1 KHHETHYECKON TEOPUHU U UX OIBITHBIC 1 5.09 bubmmorexa [IOK
p ' https://m.edso0.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYT 1 8.09
3 Mopaenu TBEpIOTO, )KUAKOTO U 1 12.09 bu6mmoreka [IOK
ra3000pa3HOro COCTOSTHUM BEIECTBA ' https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
JKHJIKOTO U Ta3000Pa3HOr0 COCTOSHUI
4 A p ¥ 1 15.09
BEIIIECTBA Ha OCHOBE TOJIOYKCHHI
MOJICKYJISIPHO-KUHETHYECKON TeOpHH
bu6nmoreka [JOK
5 Kpucrannmueckue u amopdHbie Tela 1 19.09
P pd https://m.edsoo.ru/ff0a5800
5 CMaunBaHue U KaWUISIPHOCTbD. 1 22.09 bubnuoreka [IOK
[ToBEpXHOCTHOE HATSIKEHNE ' https://m.edsoo.ru/ff0a5530
bu6mmoreka [IOK
7 TennoBoe pacIupeHne U CKaThe 1 26.09
p p https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TEMIIEpPATyphI CO
8 CKOPOCTBIO TEIJIOBOI'O ABMIKECHUSA 1 29.09
YaCTHI]
9 Buytpennss sueprusi. Crioco6st 1 210 bubnnorexka [JOK
M3MEHEHUs BHYTPEHHEN SHEPIUn ' https://m.edsoo.ru/ff0a5c60
10 Buasr Teronepenaun 1 6.10 bu6mmoreka [IOK



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

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuoreka [JOK

1 BEIIECTB U MaTEPHUAIOB B LIEJISIX 9-10 https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas 13.10 bubmuoreka [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHE TEIIOBOTO OanaHca. 16.10 bubnnoreka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabora

14 "UccnenoBanue sIBICHUS 20.10 bubmuorexa [JOK
TEII000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJAHOU U Topsiueit BoAbI"
Pacuer konmuecTBa TEIIOTHI,

15 HEOOXOAMMOTO JIJIsI HarpeBaHuUs Tea 23.10
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU

16 JlaboparopHnast pabota "Onpenenenue 2710 bubnuotexa [JOK
yIEIbHOM TETJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIUIMBa. Y IeibHas TEIioTa 6.11 bubnmnorexa [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBepIeBaHNE

18 KPUCTAJUTMYECKUX 1;Ie[n. VY nenvHas 10.11 Brbmmozexa [IOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUIaBIIEHUS

19 JlabopaTtopHas pabota "OnpeneneHue 1311 bubnmuorexa [JOK
yAEIbHON TEIIOTHI TUIaBJIeHUs JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. 1711 bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. YneapHas Temiora 20.11 bu6nmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMITEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBJICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabota "Onpenencane
OTHOCUTEILHOM BJIaXXHOCTH BO3/1yXxa"

24.11

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3aa4 Ha onpezeneHue
BJIQYXHOCTH BO3/yXa
[TpuHIMIBI paOOTHI TETIIOBBIX

nsurareneif. [lapoBas TypOuHa.
JIBurarenb BHYTPEHHETO CTOPaHHUs

27.11

1.12

25

KII/ TermoBoro nBurarens.
TenoBble ABUTATENN U 3aILIATA
OKpY’Karollel cpebl

4.12

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

26

27

28

29

3aKOH COXpaHEHMsI U IIPEBPALCHUS
OHCPIYH B TCIJIOBBIX IMPOLECCax

[ToaroroBka Kk KOHTPOIBHOU paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
Berecrna"

KonTponbHas pabota mo teme
"TennoBele siBIcHUA. V3MeHeHne
arperaTHbIX COCTOSIHUI BemecTa"
Onektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3aPSAT0B

8.12

11.12

15.12

18.12

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

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

30

VYpoxk-uccienoBanue "DiIeKTpu3anus
TeJ UHAYKUUEH U IpH
CONPUKOCHOBEHHUH"

22.12



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmonencTere 3apsyKeHHBIX TEll.

bubmuoreka [JOK

31 25.12
3akon Kyrnona https://m.edsoo.ru/ff0a87e4
DNeKTpUYecKoe moJie.
32 HarnpsiykeHHOCTB JIEKTPUYECKOro 29.12 bubnuoreka [IOK
nosist. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX MOJIEN
Hocurenu snexTpruueckux 3apsioB.
33 OnemeHTapHbI 3apsn. CTpoeHue
aToMa
34 [IpoBOIHUKY U TUAAEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpAHEHUS DJEKTPUYECKOI0 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIIOBUS €T0
36 cymecTBoBanus. IcTOUHUKH bubnnorexa [IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TOJIS Ha TIPOBOJHUKH 1
U AUDJIEKTPUKHU"
39 DIEeKTPpUYECKHI TOK B METaJLJIaX, bubnmnorexa [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas LUenb U e€ COCTaBHbIE
4acTu
Cuna Toxka. JlabopaTtopHas pabora
bu6nmoreka [JOK
41 "N3mepenue 1 peryimpoBaHuie CUIIbI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
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DNEKTPUUECKOE HANIPSKEHUE.
Bonsr™etp. JTaboparopHas pabota

bubmuorexa [JOK

42 "N3MepeHue u peryimpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKkeHus"
43 CornpoTuBiieHHE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas pabota "3aBUCUMOCTh
44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHUKA OT €T0 JJIMHBI, TUIOIIAIN https://m.edsoo.ru/ff0aa738
MIONIEPEYHOI0 CEUYEeHUs U MaTepuana”
3aBUCUMOCTh CHJIBI TOKA OT
45 HanpspkeHus. 3akoH OMa s yyacTka bubmmorexa [JOK
https://m.edsoo.ru/ff0aad4a
emnu
JI/P "UccnenoBanue 3aBUCUMOCTH
46 CHJIBI TOKA, UAYIIETO Yepe3 pe3ucTop, 1 bubnnoreka [JOK
OT COIIPOTHUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpspKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaAIIIEIbHOE
COEIMHEHMS IPOBOJHUKOB
JlabopaTtopHas padota "I[IpoBepka
48 IIpaBUJIA CIIOKEHUS HAIIPSHKEHUHN ITPU 1 bubnnorexka [JOK
MOCIE0BATEIILHOM COCIMHEHNUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB”
JI/P"TIpoBepka npaBuia I CUJIBI
49 TOKa Hgn praJ'IJIIZJ'II)HOM COCIIMHEHUHT 1 bubmmorexa LIOK
" https://m.edsoo.ru/ffOaadle
PE3UCTOPOB
50 Pemrenue 3a1au Ha npuMeHEHUE bu6nmoreka [JOK

3akoHa Oma JJI pas3;IndIHOTro

https://m.edsoo.ru/ff0aaf8a



https://m.edsoo.ru/ff0a9e14
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COCAUHCHU ITPOBOAHUKOB

51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO bubnnoreka [HOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124

59 JI/P"Onpenenenue paboThl U 1 bubnmoreka [JOK
MOIIHOCTH 3JIEKTPUYECKOT0 ToKa" https://m.edsoo.ru/ff0ab3e0
DJeKTpUYeCcKUe ey 1 MOTpeOnuTenn

53 ANEKTPUUYECKON SHEPTUU B OBIT bubmmorexa [JOK

P P v https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka Kk KOHTPOJILHOI paboTe
110 TeMe "DIIEKTPUYECKHUE 3apsIbl.

bubmuorexa [JOK
54 3apspKeHHBIC TeJla U UX
. . https://m.edsoo.ru/ff0abd2c

B3auMoieiicTBus. [locTOSTHHBIN
3JIEKTPUYECKUM TOK"
K/P "Dnekrpuueckue 3apspl.

55 3apspKeHHBIC Tea U UX bubnnoreka [JOK
B3auMoaeucTBUA. I1oCTOSHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUICCKUN TOK"

56 [TocTosiHHBIE MAaTHUTHI, HX
B3aUMOJICHICTBHE

57 Ypok-uccnenosanue "N3yuenue 1 bubnuoteka [JOK
MOJIeH MOCTOSTHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MaruauTHO€e nojie. MarHuTHOE 1moJie

bu6mmoreka [IOK
58 3eMITi ¥ er0 3HAYCHUE JIUTS )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emiie
OmneiT Opcrena. MarHuTHoe 1nosue
59 ANEKTPUYECKOT0 TOka MarHuTHOE bubmmorexa [TOK
P https://m.edsoo.ru/ff0acld2
T0JIe KaTyIIKH C TOKOM
60 IIpuMmeHeHne AIEKTPOMarHuToB B 0.5 bubnuorexa [IOK



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2

texHuke. Jlaboparopuas pabota
"N3yyeHue 1elCcTBUS MAarHUTHOTO
T0JIs1 HA MMPOBOJIHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a

61

DNEeKTpOABUTATEIb TIOCTOSIHHOTO
Toka. Mcnonbs3oBanue
3JIEKTPOJBUTATENIEH B TEXHUYECKUX
yCTpolcTBax 1 Ha TpaHcnoprte. JIao.
pab."KoHcTpyupoBaHue v H3y4YeHHE
paboTHI AJIeKTpoaABUTATENS "

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c

62

OmnbrTel @apasest. 3akoH
3JIEKTPOMArHUTHON MHIYKITUH.
IIpaBuio Jlenna

63

64

65

Onexrporerepartop. CriocoObl
TIOJTYYEHUSI AJICKTP.OHEPTUU
[ToaroroBka k k/p 1o Teme
"DJeKTpUUEeCKUE U MarHUTHbBIE
SIBJICHUS "

K/p no teme "DnexTpudeckue u
MarHuTHbIE sIBJIEHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

66

67

68

Pesepubiii ypok. Pabora ¢ Tekctamu
o Teme "TernoBsie sBiIeHUS"

PesepBHrlIit ypok. Paborta ¢ Tekctamu
o Teme "[locTosiHHBII
AJIEKTPUYECKUAN TOK"

PesepBHelit ypok. Pabota ¢ Tekctamu
1o Teme "MarHuTHbI€ sIBJIeHUS"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0acc5e

bubmuorexa [JOK
https://m.edsoo.ru/ff0acdc6

OBIIEE KOJIMYECTBO YACOB 110
[TPO'PAMME

68

145



https://m.edsoo.ru/ff0ac74a
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9 KUIIACC

Ne KoaunuyecTBO 4acosB JlaTta
Tema ypoka
n/n Bcero Koutpoabnbie IIpakTnueckune  U3y4UeHHs: norp
padoThI padoThI

1 MexaHnuyeckoe JBUKECHHE. 1 5 09,
MartepuanbHas TOUYKa

5 Cucrema orcuera. OTHOCUTEIHLHOCTh 1 6.09. bubnunoreka LIOK
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 2 0. bubnuoreka [IOK
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe psiMOTIUHEIHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1 12.09.
CKOPOCTh

5 [IpsimonuHEitHOE PaBHOYCKOPEHHOE 1 13.00. Bbu6mmoteka [JOK
JIBHKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpsIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBFDKCHHUSI. 1 14.09.
I'paduk cxopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpPEHUs Tesa Ipu 1 1 19.09. bubmuoreka [IOK
PaBHOYCKOPEHHOM JBHKEHUU T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM MIocKoCTH"

3 CBoboanoe nagenue tei. OnbITh 1 20.00.
lanunes
PaBHOMeEpHOE nBMXKEHUE IO

9 OoKkpykHOCTH. [lepron u yacrora 1 21.09, bu6muoreka [JOK

oOparnienus. JIuneiinas u yriaosas
CKOPOCTH

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

10 [leHTpOCTpEMUTEIIBHOE YCKOPEHHE 26.09.
1 [Tepsbriii 3akoH HetoToHa. BexTop 9709 bubmuorexa [JOK
CHJIBI o https://m.edsoo.ru/ff0ae612
BTopoii 3akon HeroToHa. bubmmoreka [JOK
12 . 28.09.
PaBHoOelicTByIOIIAsA cHIla https://m.edsoo.ru/ff0ae72a
Tperuii 3akoH HproToHa. Bu6muotexa [JOK
13 3.10
Cyneprnio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anay Ha npuMeHeHHE 4.10 bubnnorexa [JOK
3akoHOB HproTOHA ' https://m.edsoo.ru/ff0aeb6e
bubmuoreka [IOK
15 . r 5.10
Cura ypyrocti. 3ako I'yka https://m.edsoo.ru/ff0aeca?
16 Pemenue 3anay no teme «Cuna 10.10
YOPYTOCTH
17 Jlaboparopuas pabota «OnpeeneHue 11.10 bubmmoreka [JOK
KECTKOCTHU MPYKUHBI» . https://m.edsoo.ru/ff0aee28
bubmmoteka IIOK
1 12.10
8 Cuna Tpeiis https://m.edsoo.ru/ff0af738
19 Pemenue 3anau mo teme «Cuia 17.10 bubnmnorexa LIOK
TPEHUA» ' https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue 18.10 bubmuorteka [IOK
KO3 pHUIMEHTa TPEHUS CKOJIBKEHUS" ' https://m.edsoo.ru/ff0af8be
Pemenue 3apau no reme "3akoHbI
21 Hrrorona. Cuna ynpyroctu. Cuna 19.10 bubmorexa [OK
. YHpY ' ' https://m.edsoo.ru/ff0afb8e
TpEeHHS
Cuna TSDKeCTH M 3aKOH BCEMHPHOTO Bt OK
22 TATOTEHUA. Y CKOpeHue CBOOOIHOTO 24.10 h'::[Isz?/I//I;?:;(:)Eru/fanfO44
MaJCHUS
23 Ypok-koHpepennus "JIBrmkenue Ten 25.10



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

BOKPYT TPaBUTAI[MOHHOTO IICHTPA
(Conneunas cucrema). ['amaktuku"

Permrennie 3agaud mo reme "Cuiia

TSHKECTH U 3aKOH BCEMHUPHOIO 26.10 Bubmaorexa ITOK
. P ' https://m.edsoo.ru/ff0af5f8
TATOTEHUS
25 [TepBast kocMuyeckasi CKOPOCTb. 2710 bubnmnoreka HOK
HeBecoMocTb 1 neperpysku ' https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepHAIBHOW TOYKH.
AOGCOJIFOTHO TBEPIOE TEIIO.
26 PaBsHOBecue TBEPIOrO TENIA C 7.11 Bubmuorexa LIOK
. P ' https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHONW OChIO BPAILICHHUS.
MowmeHT cunsbl. LleHTp TskecTH
PaBHOBeCHE MaTepHAIBHOW TOYKH.
AOGCOJIFOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOTO TENa C 8.11
3aKpEIIEHHOW OChIO BPAILICHUS.
MowmenT cuinsl. LienTp TsoxecTu
28 Pemenue 3agau nmo reme "MomeHT 9.11 bubmmoteka IIOK
cunbl. L{enTp TsxkecTn" ' https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOM paboTe MO
29 TeMe "MexaHN4eCcKOe IBIKEHNE 14.11 Bubmoreka HOK
. . ' ' https://m.edsoo.ru/ff0b0408
BzamMmoneiicTBue Ten
KonTponbHas pabota mo Teme
30 "MexaHn4ecKoe IBIKECHIE 15.11 Bubmuorexa IOK
N . ' ' https://m.edso00.ru/ff0b06ec
BsaunmonelicTBue Ten
Nmnynbe Tena. Umnynsc cuiibl. 3aKoH
bu6nunorexa LIOK
31 COXPAHEHHUS UMITyJIbca. YIIPYTO€ U 16.11

HEYNpyroe B3auMoIeliCTBHE

https://m.edsoo.ru/ffOb07fa



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

Permrennie 3agau mo reme "3akoH

bubnunorexa LIOK

32 21.11
COXpaHEHUs UMIyJibca" https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koHpepeHuus "PeaKTI/IBHO"e 2911
JBUKCHHE B TIPUPOJIC U TEXHUKE
bu6nmoreka [IOK
34 Mexannyeckasi paboTa u MOITHOCTh 23.11
P B https://m.edsoo.ru/ffob0a84
35 PabGoTa CHIIBI TSDKECTH, CHITBI 58.11 bubmuorexa [JOK
YIOPYTOCTH U CUJIbI TPEHUS ' https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «Onpenenenue
36 paboThI CUIIBI TPEHUS MIPU 2911
PaBHOMEPHOM JIBUKEHHUH Teja 10
TOPU30HTAIILHOM MOBEPXHOCTH»
37 CBs13b SHEpPrUM U pabOTBHI. 30.11
[ToTenuuanpHas HEprUs
Kunernueckas sneprus. Teopema o bubnnorexa [JOK
38 . 5.12
KUHETHYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl SHEPTUHU B 6.12
MEXaHHUKE
40 Jlaboparopnast pabora «M3yuenue 212 bubmuoreka [IOK
3aKOHA COXPAHECHUS YHEPIrUm» ' https://m.edsoo.ru/ff0b12fe
41 KonebarensHoOE IBUKEHNUE U €TO 1915 bu6nmorexa LIOK
XapaKTEPUCTHKH ' https://m.edsoo.ru/ff0b1858
42 3aryxatomue KonebaHusl. 13.12 bu6muoreka [JOK
BreinyxaeHHsie koneOanus. Pezonanc ’ https://m.edsoo.ru/ffOb20f0
43 MareMaTryeckuil U py>KUHHBIA 1412
MasTHUKH
44 Ypok-uccnenoBanne «3aBUCUMOCTh 19.12 bu6nunorexa LIOK

nepuo/a KojiebaHuM OT KECTKOCTH

https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b096c
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IIPY’KUHBI U MAcCChl Ipy3a»

45

46

[IpeBpateHre sHEPTUN TIPU
MEXaHHUYECKUX KOJICOAHMSIX
JlabopaTopHas pabora «OnpeneneHue

4aCTOThI U II€pHOIA KoJIEOaHMH
IPY>XUHHOI'O MasiTHUKaA»

20.12

21.12

bubnunorexa LIOK
https://m.edsoo.ru/ffOblaec

47

Jlaboparopuas pabota «IIpoBepka
HE3aBHCUMOCTH TIEPHO/Ia KoJeOaHu i
rpy3a, MOJABEIICHHOTO K HUTH, OT
MacChl Tpy3a»

26.12

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BOHEL. CBOWMCTBA
MEXaHU4eCKHUX BOJIH. [IponosibHbIE 1
MOIEPEYHbIE BOJTHBI

27.12

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

50

51

VYpoxk-konpepenuus "MexaHHUECKHE
BOJIHBI B TBEPIAOM TEJIE.
Ceiicmuieckue BOJTHBI"

3Byk. Pacnipoctpanenue u oTpaxeHue
3BYyKa

VYpok-uccnenosanue "Habmogenue
3aBHCHMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

28.12

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHYECKHUI PE30HAHC

53

54

Ypok-koHpepeHus "YIpTpa3Byk u
nH(}pa3ByK B MPUPOJIE U TEXHUKE"
[TonroToBka K KOHTPOJIBHON paboOTeE 1O
TeMe "3aKOHBI COXPAHEHHSI.
Mexanunueckue kojaeOaHus U BOJHBI"

bubnunorexa LIOK
https://m.edsoo.ru/ffOb23ca

but6mmoreka [IOK
https://m.edsoo.ru/ffOb25f0



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
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KonrponsHas pabora o teme

55 "3aKoHBI COXpaHeHUs. MeXaHHn4ecKue
Kose0aHusl U BOJHBI"
DNeKTPOMarHuTHOE IoJIe. bubnmnoreka HOK
56
DNEeKTPOMarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
Ypoxk-konpepenuus "Llkana
58 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHue 3J1€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH I COTOBOI CBA3H"
VYpok-uccnenosanue "N3yuenue
. bubnnorexa [IOK
59 CBOWCTB 2JICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6ec
MTOMOIIBI0 MOOUIIBHOTO TenedoHa
Pemenue 3agau Ha onpeneneHue
60 9aCTOTHI U JTMHBI 3JICKTPOMAarHUTHOU
BOJTHBI
DNeKTpOMarHuTHas MPHUPO/Ia CBETA.
61 Cko OIZDTI: cBeTa BOJHI{)OEHe CBOMCTBa bubmmorexa [IOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounnku ceera. [IpsaMonuneitHoe
62 acpoCTpaHEHUE CBeTa. 3aTMEHUS brbmmorexa LIOK
pactpostp ' https://m.edsoo.ru/ffOb3658
Connua u Jlynst
3aKOH OTpa)K€HUs CBETa. 3epKaja.
63 Pemenue 3amau Ha IpUMEHEHHE bubmmorexa TIOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHSI CBETa
64 [Ipenomiienue cBeta. 3aKoH bubmuorexa [IOK
NIPEJIOMJICHUS] CBETA https://m.edsoo.ru/ffOb3aea
65 IlosnHOE BHYTpEHHEE OTPAKEHUE CBETA. bubmuoteka [IOK



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
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Hcnonbs3oBanue nMojaHOro BHyTPEHHETO
OTpaXeHUS B ONTHYECKHUX CBETOBOAAX

https://m.edsoo.ru/ffOb3c5c

Jlaboparopuas pabota "HccrnenoBanne
3aBHCHUMOCTH yTJia MPEIOMJIICHHS

66
CBETOBOI'O JIy4a OT yIJla IaJIcHUs Ha
rpanuue "Bo3nyx-cTekio""

Ypok-koupepennus "Vcronp3oBanue

67 IIOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHASI CBSI3b"

68 Jlua3zel. OnTudeckas CHiia JIMH3BI bubmmorexa [JOK

https://m.edsoo.ru/ff0b3f2c

69 [TocTpoenne N300paKeHMI B TMH3AX bubmmorexa [JOK

https://m.edsoo.ru/ff0b444a
Jlaboparopuas pabota "Onpenencaue

70 (hOKYCHOTO PACCTOSHUS I ONITUYECKOM bubmmorexa LIOK
R https://m.edso0.ru/ff0b4206

7 Ypok-koHpepeHmus "OnTudeckue bubnnorexa [JOK
JTUH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e

72 I'ma3 kak ontudeckas cucreMa. 3peHue bubamorexa LOK

https://m.edsoo.ru/ff0b4684

73 Ypok-koHpepenius "legexTs
3penus. Kak coxpanurts 3penue"

Pa3noxxenue 6enoro ceera B CEKT.

72 Omnertel HetoTona. Croxxenue bubnuoteka [JOK
CIEKTpaJIbHBIX LBETOB. [{ucnepcus https://m.edsoo.ru/ffOc0f4c
cBeTa

75 JlabopaTtopHas padota "OMBITHI 11O bubnmnorexa [JOK

Pa3ioKeHUIo OEsIoro CBeTa B CHEKTP U

https://m.edsoo.ru/ffOcOe2a
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BOCIIpHATUIO IBETA NPCAMETOB IIPU UX
Ha6J'IIOI[eHI/II/I 4€pe3 OUBECTOBLIC

¢bunbTph"

VYpok-nipaktukyM "BoaHoBbie

76 CBOWCTBA CBETA: TUCTIEPCHS,
uHTephepeHys u audpaxus”
77 OmnbiTel Pe3epdopaa u ruranerapHas bubnmnoreka HOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
Hcnyckanue v noriomeHue ceera
79 aromoM. KBaHTbl. JInuHeiuareie bubmmorexa [JOK
' ' https://m.edsoo.ru/ffOc144c
CICKTPBI
80 VYpoxk-nipaktukym "Habmonenue bubnnorexa [JOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH M €€ BUIBI bubmmorexa [JOK
g g https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hyknonnas bubmuoreka [IOK
MOJEJIb https://m.edsoo.ru/ff0c18ac
83 PanpnoaktuBHBIE TPEBpaALICHUS. bubmmoteka IIOK
N3otomnsr https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bu6nmorexa LIOK
"PaguoakTrBHBIE IpEBpaIieHUs" https://m.edsoo.ru/ff0clb4a
85 Ilepuon nonypacnana
VYpoxk-koH(pepenus "PaqnoakTuBHbIE
86 1/13131 ‘—IeHI/I:Ib Bpn upojie MI; 15000403 (S bubmorexa I[JOK
Y \ PHPOJE, MEAHIIHE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
87 SnepHbie peakiyy. 3aKOHbI bubmuoteka [IOK

COXpPaHCHUA 3apAaa0BOT0 U MaCCOBOT'O

https://m.edsoo.ru/ff0c1c58
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YHUCCJI

88

89

DHeprus CB3U aTOMHBIX sifiep. CBs3b
MacChl U YHEPTUu

Pemienue 3agau no teme "SnepHoie
peakuuu"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cld7a

90

Peakiuu cuHTe3a U A€TICHUS AEP.
Ncrounuku sHeprun ConHua u 3BE37

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1e88

91

92

93

94

Ypok-koudepenuus "Anepunas
sHepreTuka. JlencTus
PaINOAKTUBHBIX M3JTyUYCHUN HA KUBbBIC
opraHu3msl"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DNEeKTPOMarHUTHBHIE BOJHBI.
KBanToBsic siBieHns"

KonrtponbHas pabora no teme
"DIIeKTPOMarHUTHOE TOJIE.
ONEKTPOMAarHuTHHIE BOJIHBI.
KBanToBsie siBieHUs"

IToBTOpenue, o6o0IEeHNE.

JlaGopaTopHble paboThI IO Kypcy
"BzanMopaencTBue Tea"

bubnuoreka [{OK
https://m.edsoo.ru/ff0c223e

bubmmoteka IIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, 06o61eHue. Peenne
pacyeTHBIX M KaueCTBEHHBIX 3a/1a4 110
teme "TemnoBble mpoiecch”

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o6o0menue. Pemenue
pacYeTHBIX U KaYeCTBEHHBIX 3a]1a4 110
teme "KIIJ] TermoBeix qBuraTenei”

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2a22
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[ToBTropenue, o6o0menue. Pemenue

bubnunorexa LIOK
97 pacyYeTHBIX M KAYECTBEHHBIX 3aa4 110 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ anekTpoycranoBok"
[ToBTOpenue, obo0mIEHNE.
98 JlaGopatopHble pabOTEI 110 KypC 1 1 Bubmorexa HOK
" PaTOPHKIE P " ypey https://m.edso0.ru/ff0c2¢c52
CBeTOBLIE SIBIICHUS
[ToBTOpenue, o600meHne. Pabora ¢
99 TEKCTAMH 110 TeMe "3aKOHBI 1 Bubmaorexa ITOK
| https://m.edsoo.ru/ffOc2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, 0600meHue. Pabora ¢
100 Tekctamu 110 Teme "Konebanus u 1 Bubmiorexa OK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHue. Pabora ¢
101 TekcTaMmu 1o TeMe "CBeTOBEIE 1 buGnuorexa [IOK
" https://m.edsoo.ru/ff0c3044
SBIIEHUSA
[ToBTOpenue, o6o6menue. Padora ¢
102 TekcTamu 110 Teme "KBanTtoBas u 1
sanepHas Gpusmnka"
OBUIEE KOJIMYECTBO YACOB I10 102 97

[NPOTPAMME



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






