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INOACHUTEJIBHAS 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOIO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI U TpeOOoBaHUN K pe3ysbTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B DPI'OC 00O, a Takke ¢ ydéToM
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIeNmwmu mpenojaBaHus y4eOHOTO
npeaMera «Pusuka.
Copepxanue  mporpaMMmbl 1o (u3MKe ~— HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHO-HAYYHOUW TI'PaMOTHOCTH OOYYarOIIMXCS W OpraHu3aluio HM3y4yeHHs (U3UKH Ha
JeSITeTbHOCTHON ocHOBe. B mporpamMme mo ¢u3uKe yYUTBHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmmzanuu  TpedoBanuit PI'OC OOO k mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yjbTaTaM  OOydeHHs, a  TakkKe  MEXKIpPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha yPOBHE OCHOBHOTO 0011ero 00pa3oBaHMs.
[Iporpamma 1o ¢u3MKE yCTaHABIMBAET pacHpeAesieHre y4yeOHOro MaTepuala 1o rojam
o0yueHusi (1Mo Kjaccam), NpeajaraeT MPUMEPHYIO IOCIEI0BATEIbHOCTh M3YUYECHHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4Y€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaroIINXCs.
[Tporpamma o ¢usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKONW MOMOIIN YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMMbl 10 y4eOHOMY MPEIMETY.
Ou3MKa SIBIAETCS CUCTEMOOOPA3YIOIIUM JJI €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB,
MOCKOJNIbKY (PM3UYECKHE 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB M SBICHUH, U3y4aeMbIX XHMUEH,
Ouonoruelt, actpoHoMueil M GU3NIecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, IpelocTaBisgeT HaubOojee sCHble oOpas3lpl MPUMEHEHHMsS] HAy4YHOIO MeEToJa
MO3HAHUs, TO €CTh CII0C00a MOTYUYeHUs JOCTOBEPHBIX 3HAHHUH O MUE.
OpnHa M3 IVIaBHBIX 337a4 (U3MUECKOro o0pa3oBaHMs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIpaMOTHOCTM U HHTEpeca K Hayke Yy
o0yyJaronuxcs.
N3ydyenne ¢u3uku Ha 0a30BOM YpOBHE IIpeNIoyiaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIMMH €CTECTBEHHO-HAYyUYHYI0 TPaMOTHOCTbD:
® HAy4YHO OOBSCHSATH SIBJICHUS;
® OIIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHMS;
® MHTEPNPETUPOBATh JAaHHBIE U MHCIIOJIb30BaThb HAYYHBIE JOKA3aTENIbCTBA MJIS
MOJTy4€HUs BHIBOJIOB.
[lenu wm3yueHus: (QU3MKKM HA YpPOBHE OCHOBHOIO OOILIEro 0Opa3oBaHMs ONpEAETCHbI B
Konuenmuu npenogaBanus ydebHoro npeamera «Pusnka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoit ®enepanuy, pealu3yroOMIUX OCHOBHBIE 0011€00pa30BaTENbHBIE POrPaMMBL,
yTBepkaEHHONW pemenneM Komnermn MunncreperBa mpocsemenus Poccuiickont denepanun
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henu nzyyenus GpU3NKH:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHs OoOydaloluxcsi K HAay4HOMY H3yYEHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYyaJbHBIX U TBOPUECKHUX CIIOCOOHOCTENH;

® pa3BUTHE TMPEACTABIEHUH O HAydHOM MeETOJ€ TMO3HaHuid U (opMHupoBaHUE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPY>KAIOLIUM SIBICHUSM;

e (QopmHupoBaHUE HAYYHOI'O MUPOBO33PEHUS KaK pe3yJsibTaTa U3yuyeHHUs] OCHOB CTPOCHHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;



e (QopmupoBaHuE NPEACTABICHUNA O pOIH (PU3UKU IJI1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HAayK, TEXHUKU U TEXHOJIOTHl;
® Dpa3BUTHE NPEACTABICHUH O BO3MOXHBIX cdepax Oyaymieid mnpodeccuoHaTbHON
JESITEIbBHOCTH, CBSI3aHHOM ¢ (DU3MKOI, TOArOTOBKA K AajibHEHIIEeMYy 00Yy4YEHUIO B 3TOM
HarpaBJICHUH.
JocTmwkeHnne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YPOBHE OCHOBHOTO OOIEro
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a4a4:
e npuoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAaHUYECKUX,
TEIUIOBBIX, JIEKTPUUECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e npuoOpeTeHHe YMEHUH ONUCBHIBATH M OOBACHATH (PU3WYECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;
® OCBOCHHE METOJIOB PELICHHUS TNPOCTEHINNX pacu€THBIX 33/Ja4 C HCHOJIb30BAHUEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a71a4;
® pa3BUTHEC YMCHHUW HAOMIOAaTh MPHUPOJHBIC SBICHUS W  BBIIIOTHATH  OIBITHI,
nabopaTtopHble PabOTHl W SKCIIEPUMEHTAJbHBIE HCCIEIOBAHUS C HCIOJIb30BAHUEM
U3MEPUTEIIEHBIX TPHOOPOB;
® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3HUECKOTO COJCPIKAHUS, BKIFOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTHKCHHSIX (U3WKH, aHAIU3 W KPUTHYECKOE
OILICHMBaHKE WH(OPMALINH;
® 3HAKOMCTBO CcO cepaMu IpodheCcCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3UYECKON HAYKU.
Ha uzyuenue ¢usuku (0a30Bblii ypoBEHb) Ha YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUS
orBouTCs 236 9acoB: B 7 kiacce — 66 gacos (2 yaca B Hezeno), B 8 kiacce — 68 gacoB (2 vaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamMme no pusmke nepeyeHb Jab0opaTOPHBIX padOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapakTep, Y4YHUTesb JAejaeT BbIOOp MpOBEACHHs J1a0OpaTOpHBIX paboOT H
OTBITOB C YYETOM MHIUBUIYAJIBHBIX OCOOCHHOCTEW 00Yy4arOIUXCs, CIIUCKA SKCTIEPUMEHTABHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O TOCY/IapCTBEHHOIO SK3aMeHa 110 (PU3UKeE.



COJAEPKAHUE OBYYEHUA

7 KUIIACC

Paznen 1. ®usnka u e€ posib B IO3HAHUHU OKPYKAKOIEr0 MUpPa.

®dusuka — Hayka o npupoje. SAsnenus npuponasl. OU3NYECKUE SBICHUSA: MEXaHUUYECKUE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuMHbL. M3Mepenue Qusnueckux BenuuuH. Pusnmyeckue HpUOOPBHI.
[TorpemHoCcTh H3MEpeHU. MeXayHapogHas CUCTEMA €IMHHIL.

Kak ¢u3uka um npyrue ecrecTBeHHble HAyKH H3y4yaroT NMpHpoLy. EcTecTBEHHO-HayuyHBIN
METOJI IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHEHHWE HalmomaemMoro spieHus. Onucanue
(bU3nUeCcKUX SIBJICHUH C OMOLIBIO MOJAEIIEH.

Hemoncmpayuu.

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

2. ®usnueckue npubOpsl U Ipoueaypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM M LU(POBBIM

puoOpOM.

Jlabopamopuwvie padbomot u onvimeol.

1. Ompenenenue HEHbI JeICHUS IIKAIBI U3MEPHUTEIBHOTO MPHOopa.

N3mepenne paccTOsTHUN.

3. HMsmepenue o0bEMa KUIKOCTHU U TBEPJOTO TENA.
4. OmnpeneneHue pa3MepoB MaJlbIX Tell.
5. H3smepeHue TtemmepaTypbl IpU IIOMOIIM >KMIKOCTHOIO TEPMOMETpa M JaT4uKa

TEMIEPATyPHI.
6. IlpoBeneHue wuccieqoBaHUS TO TMPOBEPKE THUIMOTE3bl: JAIBHOCTh MOJETA IIapUKa,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA MTyCKa.

Pasnen 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOEHMH BelleCTBA.

CtpoeHue BelIeCcTBA: aTOMbl MU MOJEKYJbl, MX pa3Mepbl. OMBITHI, JAOKAa3bIBAIOIINE
JIMCKPETHOE CTPOCHUE BEIIECTBRA.

JlBmkenne gacTui] BemecTBa. CBSI3b CKOPOCTH JBMIKCHHS YACTHI[ C TEMIICPATypOM.
bpoynoBckoe nBmxkenue, auddysus. BzaumopaelicTBue dYacTHIl BEIIECTBA: MPUTSHDKEHHUE U
OTTaJKUBaHUE.

ArperaTHple COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, IKHJIKOCTEH W  TBEPMIBIX
(KpHCTaUIMYECKUX) Tel. B3amMOCBS3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX U WX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OCOOEHHOCTH arperaTHBIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHIKEHUS.

2. HaGmoaenue muddy3un.

3. HaGnronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSHKCHUEM WM OTTAJIKMBAHUEM YaCTHIL

BEIIECTBA.

Jlabopamopmnwvie padbomot u onvimol.

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

2. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThl IO 0OHAPYKEHUIO ACUCTBHSI CUIT MOJICKYJIIPHOTO MTPUTSKEHUS.

Paznen 3. /IBuskeHue U B3aUMOIeiiCTBUE TeJl.



Mexannueckoe JBHKeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKCHHUH. Pacuér myTu u BpeMeHU JABUKECHUSI.

SlBnenue wHepnuu. 3aKOH HHEpIUU. B3aumonelcTBue Tel Kak MNpPUYMHA W3MEHEHUS
CKOpPOCTH JIBH)KEHMs Tel. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIECTBA.

Cwia kak XxapakTepuctuka B3aumojerctBus Tten. Cuna ynpyroctd U 3akoH ['yka.
N3mepenne cuibl ¢ MOMOINBIO JUHAMOMETpa. SIBieHUE TATOTeHUs U cuiia TsbkecTH. Cuiia
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocth. CiiokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHopaelicTByromas cuii. Cuna TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaOmroeHue MeXaHU4eCcKOro JBUKCHHUS Teja.

2. H3mepeHue CKOPOCTH NPSAMOIUHENHOIO JBUKEHUS.

3. HalGmroneHue siBneHUS MHEPLIUU.

4. HalnroneHue u3BMEHEHHs! CKOPOCTH MIPU B3aMMOJICHCTBHUH TEJL.
5. CpaBHEHHE Macc 110 B3aUMOJACHCTBUIO TEII.

. CnoxxeHue cuil, HaPaBJICHHBIX 10 OAHOW MPSAMOM.

Jlabopamopuwvie padbomot u onvimol.

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

2. OmpezneneHue cpelHEl CKOPOCTH CKOJBbXEHHUS Opycka WIM IIapuKa 110 HAKJIOHHOMN
MJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO Tea.

4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHus (aedopmamnuu) mpyXKUHBI OT
MIPUIIOKEHHOMN CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbBI TPEHHS CKOJIbKEHHS OT Beca Tejla U
XapakTepa CONPUKACAIOUIUXCS TOBEPXHOCTEM.

Pasnen 4. /laBiieHue TBEpPABIX TeJl, :KUAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHBIIIEHUS U yBEIMUEHUSI J1aBlieHus. [aBnenue raza. 3aBUCUMOCTh
JaBJIeHUA Ta3a oT 00bEMa, Temmneparypsl. [lepenaya naBineHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH llackans. [THeBMarnueckue MamuHbl. 3aBUCUMOCTb JABIEHUS KUJIKOCTH OT
ryounsl.  ['mapocratudeckuii  mapagokc. CooOmaromuecs cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe namieHue. [IpuumHBI CylIecTBOBAHUS BO3TYLIHON
ob6omnouku 3emmu. Omnbit Toppuyennu. M3mepenue atMocepHOro MaBIEHHS. 3aBUCUMOCTD
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl I wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JleticTBHE )XUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS ra3a OT TEMIIEPaTyphl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0maronirecs: CoCy/Isbl.

I'mppaBnuyeckuit mpecc.

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.

v wnN e



3aBUCHMOCTh BBITAJIKMBAIONICH CHJIBI OT O00BbEMa MOTPYXEHHOM dYacTH Tella |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJKOCTH.

VYcnoBue miiaBaHWs TeN: IUIABaHUE WIM IMOTPYKEHUE TeJl B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopusie pabomsl u onvinot.

1.

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHON B KUAKOCTh
4acTH TeJa.

OnpeneneHre BBITAJKUBAIOIIEH CHIIbI, JECUCTBYIOIIEH Ha TEJO, MOrPYKEHHOE B
KUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAKOLIECH CHIBL, JACUCTBYIOLIEH Ha TEJIO B
XKUJKOCTH, OT Macchl Tela.

OnbIThI, IEMOHCTPUPYIOLME 3aBUCUMOCTb BBITAJIKHUBAIOIIEH CUIIBI, ACUCTBYIOIIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrpyXKEHHON B JKUAKOCTh YaCTU TeJla U OT MJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYHpPOBAHWE JIOAKM M OIpeleieHue e€
IPy30I0AbEMHOCTH.

Paznen S. Pabora 1 MOIIHOCTH. JHEPrus.
Mexanuveckast pabota. MOIIHOCTb.
[IpocThie MeXaHM3MBI: pbIuar, OJIOK, HAKJIOHHAs TIUIOCKOCTh. I[IpaBmiio paBHOBecHs

pplyara.

[Ipumenenue npaBuiia paBHOBECUS! pbluara K OJOKY. «30J0TOE MPaBUIIO» MEXaHHUKHU.

KII mpocTsix MexaHu3MoB. [IpocTbie MeXaHNU3MBbI B OBITY U TEXHHKE.
Mexannueckass dHeprus. Kunerndeckas u noreHuuManbHas 53Heprus. llpespaiienue
OJIHOTO BU/Ia MEXaHUUYECKOHN SHEPTUHU B APYTroi. 3aKOH COXpaHEHUS JHEPIHH B MEXaHHUKE.

Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuwie pabomsl u onvimot.
1. Ompenenenue paOOThl CHJIBI TpPEHUs NpPU PaBHOMEPHOM JBIKEHMM Teja IO
TOPU30HTAILHOM MOBEPXHOCTH.
2. HccnenoBaHue yCia0BUM paBHOBECHUS pblyara.
3. HMsmepenne KI1/] HakIOHHON MIOCKOCTH.
4. H3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOW SHEPTHUH.
8 KUIACC

Paznen 6. TenioBble AiBJIEHN.

OCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO--KUHETHYECKOM TEOpUHU CTPOEHUS BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyd. OMbITb, NOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJICKYJISPHO-KUHETUYECKOU TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO U ra3000pa3HOr0 COCTOSIHUM BemiecTBa. Kpucrammmyeckue u
amopdusie Tena. OObsICHEHNE CBOMCTB Ta30B, )XKUAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO--KUHETUYECKOM Teopuu. (CmauMBaHWE W KanWwUIIpHbIE sBIeHUs. TemioBoe
pacUIMpeHHe U CKaTue.

Temmeparypa. CBs3p TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBWKCHHUS YaCTHII.
Buytpennsis sHeprus. CrnocoObl W3MEHEHHs BHYTpPEHHEH OJHEpPruu: TeIuionepeaadya u

COBCPHICHUC paGOTBI. BI/II[BI TCILIONCpCAaYn: TCILNIOMPOBOAHOCTh, KOHBCKIN A, NU3JTYUCHUC.



KommuectBo Temnorel. YaenpHas TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro OamaHca. IlnaBineHue W oTBeplIeBaHUE KPUCTATMYECKUX
BEIIECTB. YAenbHas Teryora tuiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenune. YnenpHas Teruiota mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIICHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxunocTe Bo3ayxa.

DHeprus TOIIMBA. Y IeJbHas TEIJIOTa CTOPAHHUSL.

[Tpunnuner pabotel TeruoBbix auratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEJIM U 3aIUTA OKPYKAIOIIEH CPEIbl.

3aK0OH COXpaHEHUs U MIPEBPAILCHHS SHEPTUHU B TEIJIOBBIX MPOLIECCaX.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JBHKEHUS.

Habmonenue nuddysun.

HabGmronenue siBieHnit cMauyuBaHMs M KalTWJUISIPHBIX SIBJICHUH.

HabGmronenue TeniaioBoro pacuimpeHus Tel.

N3menenue gaBiaeHus ra3a npu U3MEHEHUHN 00bEMa U HArPEBAHUU WJTU OXJIaXKICHUH.
[IpaBuna n3MepeHus TeMIepaTypsl.

Buel Terionepenayu.

OxtakIeHre Mpy COBEPIIEHUH PabOTHI.

HarpeBanue mipu coBepiiieHuu padOThl BHEITHUMU CHUJIaAMH.

W Nk WDNE

. CpaBHeHuE TEMI0EMKOCTEN pa3INYHBIX BEILIECTB.

[
= O

. HaOmroienme kureHust.

=
N

. HabmroieHue mocTostHCTBa TeMIEpaTyphl MPH TUIaBIICHUH.

13. Mojenu TemIOBBIX ABUTaTelIc.

Jlabopamopuwie pabomsl u onvimot.

1. OnbIThI O OOHAPYKEHUIO JEHCTBUS CHII MOJICKYJIIPHOTO TIPUTSIKEHUSI.
OnbITHI IO BhIpAIIMBaHUIO KPUCTAJUIOB OBAPEHHOM COJIM MIIM caxapa.

3. OMmbITH IO Ha6J'IIO)IeHI/IIO TCILJIOBOT'O paClIMPEHUs ra3osB, JKUIKOCTEHN U TBép)IBIX TCII.
4, Onpez[eneHI/Ie JAaBJICHUS BO3yXa B OajtoHe mIrpuyna.
5. OHBITLI, ACMOHCTpUPYHOIIUE 3aBUCHUMOCTL [JaBJICHUA BO3AyXa OT €ro o0béMa u

HarpeBaHUs WM OXJIAKICHHUS.
6. IlpoBepka THMOTE3bl JMHEWMHOW 3aBUCUMOCTH [UJTMHBI CTOJOWKA JKUJIKOCTH B
TEPMOMETPUUECKOU TPYyOKe OT TeMIiepaTyphl.
7. HaGnronenue u3MeHEHHs] BHYTPEHHEH SHEPrUM Tella B pe3yibTare Terionepeaadd u
paboThI BHEITHUX CHIL
8. HccnenoBanue siBjeHUs TEIIIOOOMEHA TPU CMENIMBAHUH XOJIOIHOM U ropsiuei BOAbI.
9. OmpezneneHue KOJIMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOW TNpU TEIJIOOOMEHE C
HarpeThiM METAJUTMYECKUM ITHITHHIPOM.
10. Onpenenenue yaeabHON TEMIOEMKOCTH BEILIECTBA.
11. UccnenoBanue mpoliiecca UCTIapEHuUs.
12. Onpenenenrne OTHOCUTEIBHOM BIaXXKHOCTH BO3/IyXa.
13. Onpenenenune yaenbHOM TEIUIOTHI TUIaBJIEHUS JIbA.
Paszpnen 7. DiiekTpuyeckue 1 MAarHUTHBIE SIBJICHHS.
OnekTpuzanusi Ten. J[Ba poaa 3IIEKTpUYECKUX 3apsiioB. B3aumopaeicTBue 3apsiKeHHBIX
ten. 3akoH KyioHa (3aBUCHMMOCTb CHUJIbI B3aUMOJEHCTBUS 3apsKEHHBIX TN OT BEITUYUHBI
3aps70B U PACCTOSTHUSI MEXKY TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTD 3yiekTpuyeckoro noiis. [IpuHiun cynepno3unuu
IIEKTPUYECKUX I10JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CtpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

OJIEKTPUYECKUIT TOK. YCIOBHS CYLIECTBOBAHMS 3JIEKTPUUECKOro ToKa. McTouHmkm
IIOCTOSIHHOIO TOKa. JleHCTBUS 3JIEKTPUYECKOTO TOKa (TEIJIOBOE, XMMHUYECKOE, MArHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass 1nenb. Cuia Toka. OieKkTpuueckoe HarpsbkeHue. ConpoThBIeHHE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBIEHHE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
IlocnenoBarenpbHOE U MapaUIEIbHOE COCAUHEHUE IIPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3JIEKTpUUECKOro ToKa. 3akoH Jxoyns—JIeHna. DiekTpuueckue Henu
U TIOTPeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[locTostHHbIE MarHuThl. B3auMopaeilcTBUE NOCTOSHHBIX MAarHUTOB. MarHutHoe IoJe.
MarnuTtHoe noJie 3eMJIM U ero 3Ha4eHHe N5 ’Ku3HU Ha 3emute. OnbIT Dpcreaa. MaruutHoe moiie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareilb IMOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  ayeKTpoMarHuTHoM — uHaykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYeHHs] AJIEKTPUYECKOW HHEPrUU. ODIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Ted.
JIBa pojia 2JIEKTPUYECKUX 3apsA0B U B3aUMOJECHCTBUE 3apsyKEHHBIX TElL.
YCTpoCTBO U IEHCTBHE IEKTPOCKOIIA.
OneKTpocTaTU4ecKast HHIYKIUS.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.
[TpOoBOAHMKY U TUDIIEKTPUKH.
MopenupoBaHu€e CUIOBBIX JTMHUHI 3JIEKTPAYECKOTO MOJIS.
M cToyHNKM TOCTOSIHHOTO TOKA.
JlercTBUSA 2IIEKTPUYECKOTO TOKA.

. DNEKTPUUECKUN TOK B )KUJKOCTH.

. 'a30BBblii pa3psn.

. I3mepeHne CHiIbl TOKa aMIIEPMETPOM.
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. I/ISMepeHI/Ie OJICKTPHUYCCKOI'0 HAPSAKCHUSA BOJIBTMCTPOM.

=
H

. PeoctaTt 1 MarasuH cOnpOTUBIICHUN.

. B3aumozeiicTBre NOCTOSHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXXHOCTH pa3/IeJICHMsI TOJIFOCOB MAarHUTA.
. MonenupoBaHre MarHUTHBIX 110JIEH TOCTOSTHHBIX MArHUTOB.

. OnbIT OpcTena.

N
O 00 N O »n

. MaruuTHoOe 1nosie Toka. DJIeKTPOMarHur.

N
o

. JleficTBME€ MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBIeHUS 2JEKTPOMArHUTHON MHIYKIIVH.

. OniTel Dapanes.

. 3aBUCUMOCTb HalpaBJIE€HUs] MHAYKIIMOHHOTO TOKa OT YCJIOBUH €ro BO3HUKHOBEHUS.
. DJIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.
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Jlabopamopnwvie padbomwt u onvimol.

OnbITH IO HAOJIIOACHUIO STCKTPU3ALUH TEJ HHAYKIIUEH U TIPU CONPUKOCHOBEHHH.

HccnenoBanue JeHCTBUS 3JIEKTPUUECKOIO M0JIS HA IPOBOJIHUKU U AUDIEKTPUKH.

COopka 1 mpoBepKka padOoThI JIEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

W3mepeHue u peryJiupoBaHue CUIIbI TOKA.

W3mepenue u peryiupoBaHue HalpsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pE3UCTOpa U HAIIPSKEHUS HA PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTH  DJEKTPHUYECKOrO  CONPOTHUBIICHUS
MPOBOJAHMKA OT €r0 JITMHBI, IUIOMIAN MONEPEYHOr0 CEYCHHs U MaTepHara.

8. IlpoBepka mpaBuia CIOKEHHUS HANPSDKEHUN NPU IMOCIEAOBATEILHOM COEIMHEHUU
JIByX PE3UCTOPOB.

9. IlpoBepka npaBuiia Juis CUJIbI TOKA NP NapaieIbHOM COETUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI ANEKTPUIECKOTO TOKA, UYIIErO 4epe3 Pe3UCTOp.

11. OnpeneneHne MOIHOCTH JIEKTPUUECKOT0 TOKA, BBIIEIEMOM Ha pe3UCTOpE.

12. UccnenoBaHue 3aBUCUMOCTU CUJIbI TOKA, UAYLIETO Yepe3 JaMIOo4yKy, OT HalpsDKeHUS
Ha HEu.

13. Onpenenenue KIIJ] narpeBaTens.

14. UccnenoBaHre MarHUTHOIO B3aUMOJEMCTBUSI TIOCTOSIHHBIX MarHUTOB.

15. 3y4yeHne MarHuTHOTO IIOJII TOCTOSHHBIX MAarHUTOB MpH UX OOBEAMHEHUU H
pas3JesieHuu.

ok wnNPRE

16. HccnenoBanue AEMCTBHS JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTb CHJIbI B3aUMOJIEUCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CHJIbI TOKA M HAIIPABJICHUs TOKA B KaTyIIIKE.

18. N3yudeHue neicTBUs. MAarHUTHOTO I10JIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue U n3ydeHue paboThl 3J1€KTPOIBUTATES.

20. N3mepenne KI1/] anexTpoaBurarenbHON yCTaHOBKH.

21. OnbITHl 10 HMCCIIEOBAHUIO SIBJICHMSI DJIEKTPOMAarHUTHOM WHAYKLIMU: HCCIEI0BaHUE
W3MEHEHUH 3HAYEHUs U HaIIPaBJICHUS NHIYKIMOHHOTO TOKA.

9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanunueckoe aBmxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBWKEHHs. PaBHOMEepHOe mpsMonMHENHOe aBMkeHue. HepaBHoMmepHOe
npsIMOJIMHENHOE ABM>KeHHE. CpenHsss U MIHOBEHHAs CKOPOCTh Tella IPH HEPABHOMEPHOM
JBUKECHUH.

VYckopenue. PaBHOyckopeHHOE mipsiMoiinHelHOe BkeHne. CBoOoaHoe manenne. OnbIThI
[Nanunes.

PaBHOMepHOE nBMXKEHUE MO OKpyXHOCTH. [lepuon u wacrora oOpamienus. JIluneitHas u
yIJIOBast CKOPOCTH. LIEHTpOCTpEMUTENIEHOE YCKOPEHHUE.

IlepBbrit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IlpuHimn
CYNEPIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CHJIa TPEHHUS CKOJIBKEHUS, CUJIa TPEHUS
[IOKOS1, APYT'Ue BUbI TPECHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHSA. YCKOpPEHHE CBOOOJHOIO MajeHUs.
JBuxenue 1uaner Bokpyr Connua. IlepBas kocmmueckas ckopocTe. HeBecomocts u
IIEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Tea0. PaBHOBecue TBEPAOTO TeIa
C 3aKpEIUIEHHOM OChIO BpaiieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec tena. M3smeHenue umnyibsca. Mmmynsc cunbl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexanuueckass pabota ¥ MOIIHOCTb. PaboTta cun TspkecTH, ynpyroctd, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEpIrusa TEJIa, IMOAHATOrO HaAd IOBEPXHOCTHIO 3CEMIIM.

ITorenumanpHas 3Heprus cxarou npyxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON YHEPIHH.

Hemoncmpayuu.

1. HalGmoneHne MexaHu4ecKoro JIBUKEHHUS TeJla OTHOCUTEIbHO Pa3HbIX TeJ OTCUETA.

2. CpaBHEHME IIyTEW U TPACKTOPUU IBMXKEHUS OJHOTO M TOTO K€ Tejla OTHOCUTEIIbHO
pa3HBIX TEJI OTCUETA.

3. H3mepeHune CKOpPOCTH U yCKOPEHUS NPSIMOIMHEWHOTO JIBUKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaGmtoneHue BHXEHHUS Tela 110 OKPYKHOCTH.

6. HaOmroneHne MexaHHMUECKUX SIBJICHHUM, IPOUCXOIALINX B cucTeMe oTcuéTa « Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBIDKEHHH OTHOCHUTENIBHO KaOMHETa (PU3UKH.
3aBUCHUMOCTh YCKOPEHHMS T€JIa OT MaccChl TeJla U IeHCTBYIOIIEH Ha HETO CHUJIBI.

8. HaOmroneHue paBeHCTBA CWJI IPU B3aUMOJCHCTBUU TEJl.

9. Hs3meHeHue Beca Tella IPU YCKOPEHHOM JIBUYKEHUH.

10. [Iepenaya nMIrysibca Ipyu B3aUMOJICHCTBUY TEIL.

11. [IpeoOpa3oBaHus SHEPTUH NPU B3aUMOAECUCTBUHU TEJl.

12. CoxpaHeHue UMITyJIbCca IPU HEYIPYrOM B3aUMOJEHCTBUH.

13. CoxpaHeHue UMITyJIbca IIPU a0COTIOTHO YIIPYTOM B3aUMOJEHCTBUH.

14. HaGmroieHNe peakTUBHOTO JBH)KEHUSI.

15. CoxpaHeHHe MEXaHUYECKOM SHEPIUU IPpU CBOOOJHOM A ICHUH.

16. CoxpaHeHne MEXaHNYECKOW SHEPTUH MPH JIBUKEHUU TeJla MO/ IeUCTBUEM NPy KUHBI.

Jlabopamopmnwvie padbomot u onvimol.

1. KoHcTpyupoBaHue TpakTa JUisl pa3roOHa U JaJbHEHIIEr0 PaBHOMEPHOIO ABM)KEHHUS
LIApUKA WK TEIEKKH.

2. OmnpeneneHue CpeaHEW CKOPOCTU CKOJBKEHHUS OpycKa WM JIBHXKEHHS IapUKa I0
HAKJIOHHOM INIOCKOCTH.

3. OmpeneneHue yCKOpPEHHs Tejla NpPU PABHOYCKOPEHHOM JBMKEHHHM IO HAKJIOHHON
MJIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka rumores3bl: €CIM TPH PABHOYCKOPEHHOM JBWKEHHH Oe€3 HayalbHON
CKOPOCTH IyTH OTHOCSTCS KaK psJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIHE
IIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

6. HccnenoBanume 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKEHHUS OT CHIJIBI HOPMaJIbHOTO
JIaBJICHMSL.

7. Omnpenenenue kodhPuImeHTa TPEHUS CKOTBKCHHUS.

8. Omnpenenenue XKECTKOCTH MPYKUHBI.



9.

Onpenenenue pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM [BHKEHUM Tejla II0
TOPU30HTAIILHON TOBEPXHOCTH.

10. Onpenenenne pabOTBI CUJIBI YIPYTOCTH TMPU TOIBEME Tpy3a C HCIOIB30BAHHEM

HCIIOJABH>XKHOI'O U ITOABUYKHOT'O 0JI0KOB.

11. M3y4yeHue 3aKOHA COXPAHEHUSI SHEPTUU.

Pa3nesn 9. Mexanndeckue Kos1e0aHUsI M BOJIHBI.

KonebarenbHoe aBmxeHue. OCHOBHBIE XapaKTEPHCTUKU KOJICOAHWM: IEPHOJ, 4acToTa,
aMIMTyna. MaremMatudecKuil M NpPYKUHHBIM MasTHUKM. lIpeBpamieHue sHeprum Ipu

K0JIe0aTEeIbHOM JIBH)KEHUU.

3aryxaromue konebanus. BeiHyxaeHHble kojeOanus. Pesonanc. MexaHuueckrue BOJHBI.
CaoiicTBa MexaHnnueckux BojiH. [IpogonapHbie U nonepeyHbie BOIHBL. J[JIMHA BOJHBI M CKOPOCTH
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. [')poMKOCTH 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IHpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.
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Habmonenune xonebanuil Ten noJ 1€HCTBUEM CHIIbI TSDKECTH U CUJIb YIIPYTOCTH.
Habmonenne xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGumoeHne BEIHYKICHHBIX KOJICOAHUI M Pe30HAHCA.

PacripocTpaneHue npoJOIbHBIX U MOTIEPEYHBIX BOJIH (Ha MOJIENN).
HaGumtoieHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKHI1 pe30HaHC.

Jlabopamopuwvie padbomut u onvimol.

1.
2.
3.

7.

OmnpeneneHue 4acToThl U Ieproia KoieOaHui MaTeMaTHYecKOro MasTHUKA.
OnpezneneHue 4acTOThl U MepHoJa KoineOaHUH NPyKUHHOIO MasiTHUKA.

HccnenoBanue 3aBHCHMOCTH MepHoja KoieOaHWH IMOJBENIEHHOT0 K HUTU Ipy3a OT
JUIUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH ME€pHOJa KOJEOAHUN MPYKUHHOIO MasiTHUKA OT MacChl
rpysa.

[TpoBepka HE3aBUCHUMOCTH Iepuoja KojeOaHuil rpys3a, MOABELIEHHOTO K HUTH, OT
Macchl Ipy3a.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IepHofa KojeOaHUH MpPY>KUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPYKUHBI.

W3mepeHne yckopeHus cBOOOJHOTO MaeHMsL.

Pa3nes 10. D1eKTpOMarHuTHoOE 10JIe M JICKTPOMATHUTHBIEC BOJIHBI.
DNEKTPOMAarHuTHOE ToJie. DIJIEKTPOMAarHUTHbIE BOJHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkana 3eKTpOMarHuTHBIX BOJIH. Vcronb30BaHMe 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBsI3H.

DneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA 3JIEKTPOMAarHUTHBIX BOJIH.
BonHOoBEBIE CBOMCTBaA CBETA.

Jlabopamopmnwvie padbomot u onvimol.

1.

I/IBYI-ICHI/IC CBONCTB QJICKTPOMAIrHUTHBIX BOJIH C ITIOMOIIIBIO MOOHUJILHOTO TGHC(I)OHB..

Pa3znea 11. CBeToBbIe sIBJICHHUS.
JlyueBast monmens cBera. Mcrounuku cBeta. [IpsiMmonuHelHOE pacmpoCTpaHEHHE CBETa.
3atmenus CosHia u JIynsl. Otpaxenue cBera. [lmockoe 3epkao. 3akOH OTpa)KE€HHUsI CBETA.



[Ipenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTpaKEHUE CBETA.
Hcnoap3oBaHue MOJIHOTO BHYTPCHHCT'O OTPAKCHHUA B OIITUYCCKUX CBCTOBOIAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oToamnmapara, MHUKPOCKONA U
Teneckona. ['a3 kak onTudeckas cucreMa. bim3opyKocTs U JaIbHO30PKOCTb.

Pasnosxenue 6enoro csera B cekTp. OnbiTel HptoToHa. CriojkeHne CEKTPATbHBIX I[BETOB.
Hucnepcus csera.

Hemoncmpayuu.
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[IpssMmoHEITHOE pacpocTpaHEeHHE CBETA.

OTpakeHHe CBeTa.

[Tomrydenue n300pakeHHld B TUIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKajiax.
IIpenomiuenue ceera.

OnTuyeckuii CBETOBO/I.

Xox myueil B cobuparoleii TuH3e.

Xox J1ydeil B paccenBarole JTMH3E.

[Tomryuenue n300pakeHU ¢ TOMOILBIO JTUH3.

[Mpunun neiictBus Goroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mopgens rnasa.

11. Pa3nosxxeHnue 6enoro cBeTa B CHEKTP.

12. [Tomyuenue 6e10ro cBeTa MpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.
Jlabopamopuwvie padbomot u onvimeol.

1.
2.
3.

No vk

Hccenenopanne 3aBUCHMOCTH YTJIa OTPaKEHHs CBETOBOI'O Jy4a OT yIjla HaJeHHs.
N3yuenne xapakTepUCTUK U300pakeHUs MpeMETa B IIJIOCKOM 3€pKale.
Hccnenosanne 3aBUCUMOCTH yTJIa MPEJIOMIIEHHS CBETOBOTO JIyda OT yIJja IaJeHusl Ha
TPaHUIIE «BO3yX—CTEKIIO».

[Monyuenue n300paskeHUil C TOMOLIBIO COOMPAIOLIEH JTUH3BL

Omnpenenenne GOKyCHOTO pacCTOSHUS U ONITHYECKOH CHIIbI COOMpAIOLIEH JINH3BI.
OmBITHI IO PA3I0KEHUIO OEJIOr0 CBETA B CIIEKTD.

OnbITEl IO BOCHPHSATHIO I[BETA MPEIMETOB NPU HMX HAOIIOJEHHM Yepe3 IIBETOBBIE
(UIBTPBIL.

Pa3znea 12. KBanTtoBble siBJIeHHUS.

Omneitel Pesepdopaa u mnanerapHas mojens aroma. Moaens atoma bopa. Mcnyckanue u
HOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PamuoaktuBHOCTE. Anbda-, O6eta- W ramma-uznydeHus. CTpoeHHE aTOMHOIO sapa.
HyknonHas wmonens aromHoro sapa. Ms3oronel. PaanoaktuBHble mnpeBpameHus. llepuon
noJyiypacrnaja aTOMHBIX sJIep.

SnepHbie peakiyy. 3aKOHbI COXpPAaHEHUS 3apsSA0BOI0 U MAacCOBOIO YHCE. DHEPTUs CBS3H
aToMHbIX siiep. CBsi3b Macchl U sHepruu. Peakumu cuHTe3a W AeneHus sjep. Mctounuku
sHeprun CosHIA U 3BE3N.

Snepnas snepreTuka. JIelicTBUS paguOaKTUBHBIX U3TYyUYECHUN HA dKUBBIE OPraHU3MBbI.

Hemoncmpayuu.

oukwnNRE

CHGKTPBI H3JTYyYCHHA U IMOTTIOIICHUS.

CrexTpsl pa3IuyHbIX T'a30B.

CnexTp BoaoOpoa.

Habmronenue TpekoB B kamepe BusbcoHa.

PaboTa cuéTrunka HOHU3HPYIOMIUX U3TyUCHHUHN.

Perucrpanus u3inydeHus IpUpOAHBIX MUHEPAJIOB U MPOAYKTOB.



Jlabopamopnwvie padbomwt u onvimol.

1. HaOmro/ieHue CIUIOIIHBIX U JIMHEHYATHIX CIEKTPOB U3JIy4YEHUS.

2. HccnenoBaHue TPEKOB: HM3MEPEHUE SHEPIUM YacTULBI 110 TOPMO3HOMY IyTH (110

doTorpadusm).

3. HMsmepenue pagnoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-00001IIAOIINIT MOLYIb.

[ToBTOpUTENBHO--0000IIAIOIIMKA ~ MOAYJIb NpPEAHA3HAYeH IS CUCTEeMaTH3aluu |
000011IeHUsT IPEMETHOTO COJICPKAHHS U OTBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3YUYCHUN
BCEro Kypca (pu3uKH, a TakkKe JUIsl MOArOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY I10
busuke 11t 00yJaroIIMXCs, BRIOPABIIMX ATOT YUYCOHBIH MPEIMET.

[Ipy wu3ydyeHUHM JAHHOIO MOJYJS pEAlu3ylOTCd M CHCTEMAaTU3UPYIOTCS  BUIbI
JESATEIIbHOCTH, Ha OCHOBE KOTOpBIX oO0ecneuyuBaeTcs JOCTUKEHHE IPEAMETHBIX U
METaNnpeMETHBIX IJIAHUPYEMbIX Pe3yJbTaTOB 00ydeHus, (HOpMHUpPYeTCs €CTECTBEHHOHAy4YHas
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICJIOBAHUS SIBICHUU MPHUPOABI U TEXHUKH,
OBJIAJICHUC YMEHUSMHU OOBSICHATh (PUINUYCCKUE SBJIICHHS, IPUMCHSS ITOTYYCHHBIC 3HAHUS,
pelaTh 3a/1a4u, B TOM YUCJI€ KAYECTBEHHbIE U KCIIEPUMEHTANIbHBIE.

[TpuHIMNIHATBHO AEATEIHLHOCTHBIA XapakTep JaHHOTO pa3felia pealn3yercs 3a CYET TOoro,
4TO 00yYaroUeCs BBIMOIHSIIOT 3a/1aHUs, B KOTOPBIX UM IpeAIaraercs:

Ha OCHOBE IOJIYYEHHBIX 3HAHUI paclio3HaBaTh U HAy4YHO OOBSACHATH (PU3MUECKUE SABJICHUS
B OKpPY’KaroLIEH MPUPOAE U TOBCEIHEBHOM KU3HU;

MCIIOJIb30BaTh Hay4HbIE METOJbI MCCIEAOBaHUSA (PU3NUYECKUX SBICHHUM, B TOM YHCIE Ui
MPOBEPKHU THIIOTE3 U MOTYUYCHHS TEOPETUUYECKUX BBIBOJIOB;

OOBSACHATh Hay4YHbIE OCHOBBI HamOOJE€e BaXXHBIX JIOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTH,
HanpuMep, MPaKTUYECKOr0 HCIOIb30BAaHUS PA3IUYHBIX HCTOYHUKOB SHEPrUUM HAa OCHOBE
3aKOHA MPEBPAIIECHUS U COXPAaHEHHS BCEX U3BECTHBIX BUJIOB SHEPTHUHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3ydyenue Qu3MKUu Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs HaIpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPEAMETHBIX U IIPEAMETHBIX O6pa3OBaTeJ'IBHI>IX PE3YyJIbTATOB.

B pesynbrate wu3yueHus (U3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

oOyuarorierocst OynyT c(hOpMUPOBAHBI CIEIYIOIINE TNIHOCTHBIE PE3YIbTAThl B YACTH:

1) mnaTpMOTH4€eCKOro BOCIIUTAHUS

— MPOSBIICHHE UHTEPECa K UCTOPHU M COBPEMEHHOMY COCTOSIHHIO POCCHMCKOH (hr3nyeckoi
HayKU;

— IICHHOCTHOE OTHOILIEHHE K JOCTHKEHUSIM POCCHICKHUX YUEHBIX--(H3HKOB;

2) rpaIaHCKOI0 M 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— FOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYKJICHUHM OOIMIECTBEHHO 3HAUYUMBIX M ATHYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTHUKEHUH (PU3UKU;

— OCO3HAHHE BAXKHOCTU MOPAJIbHO--3TUYECKUX IPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTH4eCcKOro BOCIIMTAHMSA:

— BOCHPHUATHE ICTETHYECKUX KAYeCTB (DPM3MUECKOW HAyKH: €€ TapMOHUYHOTO MOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 TO3HAHHUA:

— OCO3HAHHE IEHHOCTU (U3MUYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTAa MO3HAHWS MHUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHENUIIEH COCTABIISIIOUIEH KYJIbTYpHI;

— pa3BUTHE HAYYHOH JIF0O03HATENBHOCTH, MHTEPECA K UCCIIEI0BATENIbCKON AESITEIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONMOTYYHS:

— OCO3HaHME LIEHHOCTH 0e30macHoro odbpasa *KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaKHOCTH TMpaBWil O€30IIaCHOrO TIOBEACHUS Ha TpPaHCHOpPTE, Ha JOporax, ¢
ANEKTPUYECKUM U TETJIOBBIM 000pPY/I0BaHUEM B IOMAIIHUX YCIOBHSIX;

— cOpMUPOBAHHOCTH HaBbIKA pediIeKCHHU, TPU3HAHKUE CBOETO MpaBa Ha OMIMOKY M TaKOTo
K€ MpaBa y Jpyroro 4ejoBeKa;

6) TpynoBOro BocnuTaAHUSA:

— aKTUBHOE y4acTue B pEIeHHM MPaKTHUYECKHX 3a/1ad (B paMKax ceMbH, 00pa3oBaTeIbHON
OpraHM3aliy, Topoja, Kpas) TEXHOJOTMYECKOW U COLMAJIbHOW HaIpaBIEHHOCTH,
TpeOYIOMIMX B TOM YHCIIC U (PU3NIECKUX 3HAHUIA,

— UHTEpeC K MPAKTUYECKOMY U3yUEHHIO MPO(eccHii, CBI3aHHBIX C (PU3UKON;

7) 3K0I0THYECKOr0 BOCTIMTAHUSA

— OpHUEHTalus Ha TNpUMEHeHHe (PU3MUECKUX 3HAHUM MJs pelleHus 3aaady B 00JIaCTH
OKpYy Karolle cpenbl, MIIAHUPOBAHUS MOCTYIKOB M OIIEHKHM UX BO3MOXHBIX IOCIEICTBUN
JUISL OKPYKAIOIIEH Cpeibl;

— 0CO3HAHME TI00aLHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTel X pelIeHus;

8) ajanTannu K U3MEHAIOIMMCS YCJIOBHAM COLMAIBHON U MPUPOIHOM Cpebl:

— TOTpeOHOCTh BO B3aUMOJCHCTBUM TIPU BBIOJHEHUH HCCIEIOBAaHUA U TPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBHITOCTD OMBITY U 3HAHUSAM JAPYTHUX;

— NOBBILIEHUE YPOBHS CBOEM KOMIIETEHTHOCTHU Y€PE3 MPAKTUUECKYIO JESITEIbHOCTD;

— noTpeOHOCTh B (POPMHUPOBAHUHM HOBBIX 3HAHWH, B TOM uucie (OpMYIMpPOBATH HJEH,
MTOHSITHSL, TUTIOTE3bI O (PU3NUYECKUX O0BEKTaX U SIBICHUSX;



® — OCO3HaHHE JCPUIIUTOB COOCTBEHHBIX 3HAHUA U KOMIIETCHTHOCTEH B 001acTH (PU3UKH;

® — [UIAHMPOBAHUE CBOETO PA3BUTHUS B MPHOOPETEHUU HOBBIX (PU3NUECKUX 3HAHUM;

® — CTPpEMIICHUE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBA3U IIPHUPOIEL, 06H_I€CTBa U 3KOHOMMKH,

B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘I€CKI/IX 3HaHI/II71;

e — OIICHKAa CBOMX JEHWCTBUH C YYETOM BIIMSHUSA Ha OKPYKAIOIIYIO CpPELy, BO3MOKHBIX

I7100aIbHBIX HOCJ'ICI[CTBPI?I.

METANPEJMETHBIE PE3YJIbTATHI

B pesynbraTe OCBOGHMSI MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHusi y oOyuaromerocss OyayT cQOpMUpPOBaHbI MeTanpeIMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHUBEPCAJIbHbIE Yy4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaJIbHbIE YUeOHBIE IEHCTBHS, PETYIISITUBHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBHUS.

Ilo3HaBaTe/IbHBbIE YHHBepCAIbHbIe y4eOHbIe AeiicTBUSA

ba3oBble Jornyeckue aJeCTBUA:

BBISIBJISITH U XapaKT€PU30BaTh CYIECTBEHHBIE IPU3HAKN OOBEKTOB (SIBJICHUM);
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(PUKAMK, OCHOBAHHS JJIsi 0000IIeHUs
Y CPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUMS B pacCMAaTPUBAEMBbIX (aKTax, JaHHBIX U
HaOJII0JICHUAX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSM;

BBISIBJISITH NIPUYUHHO--CJIE/ICTBEHHBIE CBA3M INPU HM3yUYEHUM (PU3MYECKUX SIBJICHUM U
IIPOLIECCOB, JieJaTh BBIBOJBI C HCIOJIb30BAaHUEM JENYKTUBHBIX M HWHAYKTUBHBIX
YMO3aKII0YEeHNU, BbIIBUTATh TUIIOTE3bI O B3aUMOCBSI3X (PU3NUECKUX BEIUYNH;
CaMOCTOSITENIbHO  BBIOMpATh crocod peuieHus y4yeOHOW (¢u3myeckoil 3amaun
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pEIIEHUs, BBHIOOp Hambosee MOIXOISIIETO C
Y4ETOM CaMOCTOSITEIBHO BBIIECICHHBIX KDUTEPHUEB).

Ba3oBrbIe ucciaenoBareanLcKue 1eliCTBUA.

MCIIOJIH30BaTh BOIMIPOCHI KaK UCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNUS,

MPOBOJIUTh MO CAMOCTOSITEIbHO COCTaBJIEHHOMY IUIaHY OIBIT, HECJIOXHBIN
buznuecKuit IKCIEPUMEHT, HEOOIIBIIIOE UCCIIeIOBaHNE (PU3MUECKOTO SIBICHUS;
OIICHUBAaTh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIMIO, MOTYUYEHHYIO B XOJ€
MCCJIEI0BAHMS WM SKCIIEPUMEHTA;

CaMOCTOATENbHO  (popMynmHupoBaTh 0000IEHHUST W  BBIBOJABI 1O  pe3yJbTaTaM
MPOBEIEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIIee pa3BUTHE (HU3HIECKUX MPOIECCOB, a TAKIKE
BBIIBUT'aTh NPCAIIOJIOXKCHUSA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaXx.

PabGora ¢ undopmanmeii:

OPUMEHSTHh pa3jIMyHble METOJ/bl, HHCTPYMEHTHl M 3alpocChl MpHU IMOHMCKE U OTOOpe
uH(pOpMallMU WIK JaHHBIX ¢ YU4ETOM MpeIoKEeHHONW yueOHOoM pusnueckoit 3aqauu;
aHaAJTM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMALIMIO PA3TUUYHBIX
BUJIOB U (hOpM Ipe/ICcTaBICHUS;



CaMOCTOSTEIIbHO BBIOMpPATh ONTUMAIbHYIO (OpMY NpEICTaBICHUS WHPOPMAlUH U
WLTIOCTPUPOBATh pElIaeMble 3aJla4d HECIOKHBIMH CXEMaMH, JuarpaMMaMHd, WHOU
rpaduKoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble JelCcTBHUA:

B XoJe OOCYXIeHHs Y4eOHOTO Marepuana, pe3yibTaToB JabopaToOpHBIX padboT M
IPOEKTOB 33/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBATh UJIEH,
HalleJIeHHbBIE Ha PELICHUE 3aa4ul U MOIepKaHue 01aroKenaTeIbHOCTH OOIIeHNS;
CONOCTABIATH CBOM CYXACHHUS C CYXKACHUSMH JPYIMX YYacTHHKOB JIHaJIoOra,
OOHapyKMBaTh PA3JINUUE U CXOACTBO TO3ZUIIHIA;

BBIPAXKAaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMMCHbMEHHBIX TEKCTaX;

NyOMMYHO  TPEACTAaBIATH  PE3YNbTaThl  BBINOJHEHHOTO  (M3MYECKOTO  OMbBITA
(9KCIIEpHMEHTA, HCCIICIOBAHUS, IPOCKTA);

NOHMMAaTh M HCIOJIB30BaTh MPEUMYINECTBA KOMAHIHOW W WHIUBHIYalTbHOW PabOTHI
IPY PEIICHUU KOHKPETHOH (hr3ndeckoil mpooIemsl;

NPUHUMATh eI COBMECTHOW MIEATENbHOCTH, OpPraHWU30BBIBATH JEUCTBHA 1O €€
JOCTHKECHUIO: PACIpeNeNIsATh PO, 00CYXKIaTh MPOIECCHl U PE3yJbTaThl COBMECTHOM
paboThl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBITIOJIHATH CBOIO 4acTh Pa0OTHI, JOCTHTas KAYEeCTBEHHOTO pe3yJbTaTra IO CBOEMY
HaIpaBJICHHUIO U KOOPAUHHPYA CBOU HeﬁCTBHH C JpyruMu 4JICHaAMU KOMaHAbI;
OLICHMBAaTh KayeCTBO CBOEro BKJIaga B OOMMH MPOAYKT IO KPUTEPUSM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHBIC YHUBEpCaJbHbIe y4eOHbIE 1eiICTBHA

Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CUTYyalUsIX, TPEOYIOIUX sl peleHus
(bu3nYeCKUX 3HAHMIA;

OpUEHTUPOBAThCSA B PA3IMUYHBIX MOJAXOAAX NPUHATUS peIlIeHUH (MHIMBUIYaJIbHOE,
INPUHITHE PELICHUS B TPYIIE, IPUHATHE PELICHUN IPyIIoif);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pElIeHUs (U3NYECKOM 3anauu WU IJIaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHpOBAaTh Mpe/araéMble BApUAHThI PELLICHUM;

JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJ’Ib, IMOLMOHANbHBbII HHTEJJIEKT:

JlaBaTh aJIEKBAaTHYIO OLICHKY CUTYallUM U IIpeuIaraTh IjiaH €€ U3MEHEHNUS,

OOBSICHATH TMPUYMHBI JIOCTHXKEHUS (HEJOCTH)KEHUS) pe3yJbTaToB JEATeNbHOCTH,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCIIE B XOJI BBHIOJHEHHUS (PU3NUECKOTO
UCCIICIOBAaHUST WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHMBIIUXCS
CUTYaIMii, yCTAaHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTAaTa LICJIA U YCIOBUSM;

CTaBUThH ce0s1 Ha MECTO JAPYTOro YeJoBeKa B XOJE CIOpa MM JTUCKYCCUU Ha HAYyYHYIO
TEMY, IOHUMaThb MOTUBBI, HAMEPEHUS U JIOTUKY JPYroro;

NpU3HaBaTh CBOE MpaBO Ha OMMOKY MpH pemeHuH (U3NYECKUX 3aJady WId B
YTBEPKICHUAX Ha HAYYHBIE TEMBI U TAKOE K€ IIPABO APYIOro.



INPEAMETHBIE PE3YJIbTATbBI

K koniy oOyudenus B 7 kjiacce MpeiAMETHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxatb cHOPMUPOBAHHOCTH Yy OOYHAIOIINXCS YMEHUI:

UCTOJIb30BAaTh TOHATHS: (HU3MUECKME ¢ XUMHYECKHE SBICHHs, HaOIIOJCHHUE,
9KCHEPUMEHT, MOJEJb, TUIIOTE3a, €IUHHIBI (PU3MUECKUX BEIMYUH, aTOM, MOJEKYyJa,
arperaTHbIe COCTOSHUS BelecTBa (TBEPIOE, KHMIKOE, razoo0pa3zHoe), MEXaHUYECKOe
JIBUKEHHE  (paBHOMEPHOE, HEPAaBHOMEPHOE,  MNPSIMOJIMHENHOE),  TPAaEeKTOpHS,
paBHOAEHCTBYOIAas cwia, aedopmanus (ympyras, IUIaCTHYECKasi), HEBECOMOCTb,
COOOLIAIOIIUECS COCYIbI;

paznuyath siBreHus (nudQys3us, TEII0BOE IBMKEHHE YaCTUIl BEIIECTBA, PABHOMEPHOE
JBUKCHNE, HEPAaBHOMEPHOE NIBUJKEHUE, MHEPLUA, B3aUMOICHCTBHE TEJl, PABHOBECHE
TBEPABIX TEJI C 3aKpeIUIEHHOW OChIO BpalleHMs, Iepefada JAaBleHUs TBEPIbIMU
TeJIaMH, KUAKOCTIMHU U razaMu, aTMoc(epHoe JaBjieHHE, IIJIaBaHUe TeJl, IPEeBpalleHus
MEXaHUUYECKOW SHEPIUi) 10 OIMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

pacro3HaBaTh IPOSIBICHUE U3yUYEHHBIX (H3MUECKUX SBJICHUI B OKPYXKAIOIIEM MHUpE, B
TOM 4Hcie (u3nueckue sBICHHS B MPUPOJE: NMPUMEPHl ABWKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOJAE, ACHUCTBUE CWIBI TPEHHS B INPUPOJLE U
TEXHUKE, BIMSHUE aTMOC(EpHOro MaBICHHs] Ha XUBOW OpPTraHU3M, IUIaBaHHE PHIO,
pblYary B Teje YelOBeKa, IPU 3TOM IEepeBOIUTH IMPAKTUUECKYIO 3aJady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUMH;

ONMCHIBATh U3yUYEHHbIE CBOWCTBA TEJ U (PU3NYECKUE SBIICHUS, UCIIONb3Ys GU3NUYECKHE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, IyThb, CKOPOCThb, CPEIHSSA
CKOPOCThb, CHJIa YNPYTOCTH, CHUJa TSDKECTH, BEC Tesa, Cuila TPEHHs, JaBlIEHUE
(TBEpOro Tena, KUAKOCTH, Ta3a), BBITAJKMBAIOUIAas CWJIA, MEXaHWdeckas padora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KOX(QQHUIMEHT TIOJIE3HOT0 JeHcTBUs
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIHAIbHAsl SHEPrHs), IpU OMUCAHUU IPABUIIBHO
TPaKTOBaTh (PU3NYECKUI CMBICI HCTIONIb3YyEMbIX BEIMYMH, UX 0003HAYEHHSI U €TUHUIIBI
(Gu3NYECKUX BEIMYUH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMHU BEIMYMHAMM, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHCUMOCTEH
(bU3NUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBa Tes, (pU3MYEecKHe SBICHHS U MPOLECCHl, HCIOJIb3YS
IpaBHJia CIOKEHUsl cuil (BAOJb OJHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, TpaBWIO paBHOBecHs phluara (OJ0Ka), «30JI0TOE TPABUIO» MEXaHUKH,
3aKOH COXPAaHEHHsS MEXAHWYECKOM HHEpruu, IpH OTOM JAaBaTh CIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BhIPaKEHHE;

OO0BACHATh (U3WYECKUE SBJICHMS, MPOLECChl M CBOWCTBAa TeJl, B TOM 4YHCIE U B
KOHTEKCTE CUTYallUl NMPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABIATh NPUUUHHO-
-CJIE/ICTBEHHBIE CBSI3H, CTPOUTh OOBSICHEHUE M3 1—2 JIOTMYECKUX IIaroB C OMOpPOH Ha
1-2 wu3yuyeHHBIX CBOIicTBa (U3NYECKUX SBICHUH, (U3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemath pacuéTHble 3agaud B 1-2 neHCTBHSA, HCHOJIB3YS 3aKOHbI M (POPMYIIBI,
CBs3pIBalOIME (U3MUYECKHE BEIMYMHBI: Ha OCHOBE aHali3a YCJOBUS 3aJadu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3UYECKHE BEIUYMHBI B (OPMYINBI U



IPOBOJIUTH PAacy€Thl, HAXOAUTh CIPABOYHBIC JAHHBIC, HEOOXOAUMBIE IJISI PEIICHUs
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOTYYCHHOH (hPU3MYeCcKOi BEIIMUHMHEI,
pacrio3HaBaTh TPOOJIEMBI, KOTOPHIE MOXXHO pELIMTh IMPH MOMOIIM (HU3HYECKHX
METOJI0B, B OIMCAHMM MCCIEAOBAHUS BBIJACIATH IPOBEPAEMOE IPEIIOJI0KEHNE
(rumore3y), pa3iuyaTh M HMHTEPIPETHPOBATH IOJYYEHHBIM pe3yibTaT, HaXOAUTh
OLIMOKH B XOJI€ OIbITA, JI€1aTh BBIBOJBI I10 €I0 pe3yibTaTam;

IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOHCTB
Tes:  (OPMYJIMPOBATH IPOBEPSIEMbIE NPEINONIOKEHUs, COOUPATh YCTAHOBKY U3
NPEI0KEHHOT0 000PY/I0BaHUS, 3aIIUCHIBATH XO/1 OTBITa U (POPMYJIUPOBATH BHIBOJIBI,
BBINOJIHATH NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MacChl Tena, 00béMa, CUJIbl U
TEMIIEpaTypbl C HMCIOJIb30BAaHUEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMHMCHIBATH
NOKa3aHus IPUOOPOB C YUETOM 3aJaHHOM a0COMIOTHOM MOTPEUTHOCTH U3MEPEHUH;
IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOM (PM3MYECKON BEIMUYMHBI OT JIPYroi ¢
UCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUH (3aBUCMMOCTH ITyTH PAaBHOMEPHO JBHXKYILErOCs
TeJla OT BPEMEHU JBMKEHMsI Tela, CHJIbl TPEHUS CKOJIBKEHHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTH CWJIBI TPEHHUS OT IUIOIIAAN
CONPUKOCHOBEHMSI TeJ, CUJIbl YIPYTOCTH OT YAJUHEHMS MPYXKUHBI, BBITAIKUBAIOLIEH
CHIIbl 0T O00bEMa TNOrpyKEHHOM YacTW Tela M OT IUIOTHOCTU OJKUIKOCTH, €&
HE3aBUCHUMOCTHU OT IUIOTHOCTU Teja, OT IJIyOWHBI, Ha KOTOPYIO MOIPY>KEHO TeJoO,
YCIIOBHI TIJIaBaHWUS TEJ, YCIOBHM paBHOBECHs phlyara M OJIOKOB), y4acCTBOBAaTh B
IUIAHUPOBAaHUM y4eOHOrO WCCIEeNOBaHMSA, COOHMpaTh YCTAaHOBKY M  BBINOJHATH
U3MEpEHUs], Ccenys MpeIOKEeHHOMY IUIaHy, (PUKCHPOBATh Pe3yJIbTAThl IMOIy4YeHHON
3aBHCUMOCTH (DU3MYECKHX BEJIMYMH B BHJIE MPEUIOKEHHBIX TalOaull M TpaduKoB,
JIEJIaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOAUTHh KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEJIWYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTU W TBEPJAOrO Tela, CWIA TPEHUsI CKOJBXKEHHS, JaBJIEHHE BO3/AyXa,
BBITAJIKUBAIOIIAs CHUJIA, JEMCTBYIOIIAs Ha MOTPYKEHHOE B KUJAKOCTb TEJO,
KO3(QUIMEHT MOJE3HOro JeMCTBUS MPOCTBIX MEXAHM3MOB), CIEAys MpPEUI0KEHHON
MHCTPYKIMU: IPU BBIMOJIHEHUH U3MEPEHUI cOOMPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYUCIISITh 3HAUE€HUE NICKOMOM BEJIIMYUHBI;

coOnrofaTh TMpaBuja TEXHUKUM O€30MacHOCTH TIpu pabore ¢ 1ab0paTOpHBIM
000pyI0BaHUEM;

yKa3blBaTh MPUHIMMBI JEHCTBUS NpUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOMIAIOIINECS COCY Ibl, OapOMeTp, pblyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € OMOPOH Ha MX ONHCAaHUs (B TOM YHWCIE: TMOALIMITHUKH, YCTPOHCTBO
BOJIOIIPOBOZA, THUAPABIMYECKUM NpPEcc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HAcoc,
apeoMeTp), UCIOJb3Ysl 3HAHHUS O CBOMCTBaX (PU3MYECKHUX SIBICHUH U HEOOXOAUMBIE
¢duznyecKkne 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMI0 O MpHUMEpax) MPaKTHUYECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEAHEBHOM JKM3HHM JUIsl OOecreyeHus
0€30MacCHOCTH TpH OOpalleHud ¢ NpUOOpaMU U TEXHHYECKUMH YCTpOICTBaMu,
COXpaHEHMs 3/I0pOBbSI M COOJNIOAEHUS HOPM HKOJIOTUYECKOTO TIIOBEICHUS B
OKpYXaloIleH cpeae;



OCYIIECTBIISATh OTOOpP HMCTOYHHMKOB HWH(poOpmaiuu B HHTepHETE B COOTBETCTBUU C
3aJlaHHBIM OMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUN U ITyTEM CpaBHEHUS
Pa3IMYHBIX HCTOYHUKOB BBIICISITh HHPOPMAITUIO, KOTOPAs SIBISICTCS TPOTHBOPEYHBON
WJIH MOKET OBITh HEJIOCTOBEPHOI;

WCITOJIH30BaTh MPH BBITIOJHEHUN YUEOHBIX 3a/IaHUI HAyYHO--TIONYJIAPHYIO JIUTEPATypy
(U3HYECKOTO COJEp)KAHUs, CIPABOYHBIE MaTEepUANIbI, pecypchl ceTtu HHTepHeT,
BIIAJCTh NpUEMAMU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus WHPOPMAIMH M3
OJHOI 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPAaTKHUE MUCHMEHHBIC M YCTHBIE COOOIIEHUS HA OCHOBE 2—3
HMCTOYHMKOB MH(GOpMAIUU GU3HIECKOTO COJEPIKAHMSA, B TOM YHUCIIE IMyOJIMYHO JIeaTh
KpaTKHe COOOIICHHSI O pe3yIbTaTax MPOCKTOB MM YYCOHBIX UCCIICIOBAHUMN, IPU 3TOM
IpaMOTHO HWCHOJb30BAaTh HM3YyYEHHBI MOHATUHHBIA ammapar Kypca (QU3HKH,
CONPOBOXAATh BBICTYILJICHUE ITPE3ECHTALIUEH;

IIPYU BBIIIOJIHEHUHU YyYEOHBIX MPOEKTOB M MCCIENIOBAHUMN paclpenensaTh 00S3aHHOCTH B
IPYIIE B COOTBETCTBUHU C MIOCTABJICHHBIMU 33/1a4aMH, CJIEAUTh 32 BBHIITOJIHEHUEM TUIaHA
NEUCTBUM, aJeKBATHO OLIEHUBATh COOCTBEHHBIM BKJIaJ B JCSITCIBHOCTH TPYIIIIHI,
BBICTPANBaTh KOMMYHUKATUBHOE B3aMMO/ICHCTBHE, YUUTHIBAsI MHCHUE OKPYKAIOIIUX.

K koniy oOydenus B 8 kjiacce mpeaMeTHbIE pe3ylbTaThl HA 0a30BOM ypPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Yy OOYHAIOIINXCS YMEHUI:

MCIIOJIH30BaTh TMOHSTHUSA: Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE JBUKCHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIE Tena,
HACBIIICHHBIA U HEHACBIIIEHHBIN TMap, BIAKHOCTh BO3yXa, TEMIEPAaTypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUYECKHUI 3apsijl, dJIEKTPUUYECKOE
1oJie, TPOBOJHUKH W JUDJEKTPUKH, MOCTOSHHBIA SJIEKTPUUECKUI TOK, MarHUTHOE
oJIe;

pasnuuath SBIEHUs (TETUIOBOE pAaCUIMpeHHE M CXKaThe, TeIUIornepenaya, TEIIOBOE
paBHOBeCHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, HCHApeHHe, KOHJIEHCAallUs,
TJIaBJICHUE, KpUCTAJUTH3ALIUS (oTBEepaeBaHume), KHUTICHHE, TerIonepeaaya
(TeTIONPOBOTHOCTh, KOHBEKIIHS, W3JIyYEHHUE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBHE
3apsiioB, ACUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJEHCTBUE
MarHuTOB, JACHCTBME MAarHUTHOIO MOJS Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas
WHIYKIMS) TI0 OINHUCAHUI0 HMX XapakTEepPHBIX CBOMCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NUYECKOe SBIICHUE;

pacro3HaBaTh MPOSBICHNE N3YYCHHBIX (PU3NYECKUX SBICHUHN B OKPYKAIOIIEM MHUPE, B
TOM 4HciIe (u3NUecKue SBICHUS B TMPUPOJEC: TMOBEPXHOCTHOE HATSHKCHHE U
KalWUISIpHBIE SIBIEHUS B NPUPOAE, KPUCTAUIBI B Mpupoje, uziayueHue CounHila,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHETa,
JJICKTPUYECKUE SBIIEHUS B arMocdepe, DIIIEKTPUYECTBO IKUBBIX OpPTaHU3MOB,
MarHuTHOE Mose 3eMiid, JApeiid MOII0COB, pOJib MAarHUTHOTO MOJS Ul JKU3HM Ha
3emiie, IONSIPHOE CHUSIHHE, MIPH ATOM IEPEBOJUTH MPAKTUYECKYIO 337a4y B Y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBICHH;,

OTMCHIBAaTh U3yYCHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHUS, UCTIONB3YS (PU3UICCKHE
BEJIMYMHBI (TEeMIlepaTypa, BHYTPEHHSS HHEPrus, KOJIUYECTBO TEIIOTHI, YJEIbHas
TEIJIOEMKOCTh ~ BEIIECTBA, YJelbHAs TEIUIOTa TIUIABJICHHS, VYCIbHAas TeIioTa
napooOpa3oBaHus, yIeldbHasl TEIUIOTAa CTOPaHUsI TOTUTMBA, KOA(DQPHUIIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTh BO31yXa, 3JEKTPUYECKHI



3apsif, cuja TOKa, OJJIGKTPUYECKOE HaIpsDKEHUEe, COIMPOTUBIEHHE TMPOBOJHUKA,
YAEIbHOE COIPOTUBIIEHUE BEIIECTBA, pad0Ta U MOLIHOCTh 3JEKTPUUECKOI0 TOKA), IPU
ONUCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUH CMBICI HCIOIb3YyEMBIX BEIUYHUH,
0003Ha4YeHHs] U €AUHUIIBI (PU3MUECKUX BEITUYMH, HaXOIUTh (DOPMYIIbI, CBA3BIBAIOIINE
JaHHYI0 (QU3MYECKYI0 BEJIWYMHY C JPYTMMH BEIUYMHAMU, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBAa Tel, (PU3MUYECKUE SIBICHUS M TIPOLECCHI, HCIIONb3YS
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUECKON TEOPUM CTPOEHMS BEIIECTBA,
IOPUHLIKIT CYNEPHO3UIMK Toyied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsiaa, 3akoH Oma Ui ydacTka uemnu, 3akoH J[xoyns—JleHia, 3akoH coxpaHeHUus
SHEPTUH, MPH STOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA W 3aMUCHIBATH €TI0
MaTEMaTUYECKOE BBIPAKEHUE;

OO0BSACHATH (pU3MUECKHE MPOIECCHl M CBOMCTBA TEJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyauuin [IPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 1—2 JIOTMYECKUX IIAroB ¢
ornopoi Ha 1-2 u3y4eHHbIX CBOMCTBA (DU3MUECKUX SBICHUHN, GU3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemaTh pacuéTHble 3a7adyd B 2-3 JEHCTBHS, WCHOJB3YS 3aKOHBI W (OPMYIIBI,
CBSI3bIBAIOIIME (U3MYECKHE BEIWYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3aJadu
3alMChbIBaTh KPATKOE YCJIOBUE, BBIABIATH HENOCTATOK JAHHBIX I PELICHUS 3a/1ayH,
BbIOHMpaTh 3aKOHBI 1 (OPMYIIbI, HEOOXOAUMBIE TSl €€ pellleHus, TPOBOAUTH PACUETHI U
CpPaBHHBATh MMOTYYCHHOE 3HaYeHHE (PU3NUECKON BEIMUYUHBI C U3BECTHBIMU JaHHBIMU;
pacno3HaBaTh MpOOJEMbI, KOTOpPbIE MOYKHO PEIIUTh MpPU TMOMOIIM (PUINYECKUX
METOJIOB,  MCIIONB3Yysl  ONUCAHUE  MCCIENOBAaHUS,  BBIICHATH  IPOBEPSIEMOE
MPENIOJIOKEHNE, OLIEHWBATh IPAaBUWJIBHOCTh MOPSAKAa IPOBEACHUS HCCIEI0BaHUSA,
JIeJ1aTh BBIBOJIBI;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (QU3NYECKUX CBOMCTB
Tes (KamWUISpHBIE SIBIEHUS, 3aBUCHUMOCTb JIaBJICHUS BO3JyXa OT €ro o0béma,
TEMIIEPATYPBI, CKOPOCTH NPOLIECCAa OCTBIBAHUS U HarPEBAHUS NPU U3IIyUYEHUU OT LIBETA
u3yvaromel  (moriomaromnieil) MOBEPXHOCTH, CKOPOCTh HCIApeHHsl BOJBI  OT
TEMIEPATypbl JKUIKOCTHM U IUIOMIAAUM €€ TMOBEpXHOCTH, DJJEKTpHU3alus Tel U
B3aMMOJEMCTBUE DIIEKTPUYECKUX 3apsiOB, B3aUMOJEHCTBUE IOCTOSHHBIX MAarHUTOB,
BHU3yaJIW3alisl MATHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB, IEUCTBUS MATHUTHOIO MOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENs
MOCTOSTHHOTO TOKa): (opMyIupoBaTh MPOBEpPSEMbIC TPEANOJIOKEHUs, COOUpaTh
YCTAaHOBKY M3 IMpPEUIOKEHHOrO0 00OpYyJOBaHMs, OIUCHIBATH XOJA OIBITa U
(dbopMyIMpOBaTh BHIBOJIBI;

BBITOJHATH NPSMBIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIbHOW BIAXXKHOCTH BO3/yXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJIb30BAHHMEM aHAJIOTOBBIX MPUOOPOB U JIATUYUKOB
¢bu3NYeCKUX BEIMYHH, CPABHHUBATh pE3yJIbTAaThl HU3MEPEHUN C Y4ETOM 3aJaHHOMN
a0COTIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKOH BEIMUYUHBI OT JPYToil ¢
HCIIOJIb30BaHUEM MPSIMBIX W3MEpPEHUH (3aBUCUMOCTh CONPOTHUBIIEHUS NMPOBOJHUKA OT
€ro JUIMHBI, TUIOIIAJU MOMEPEYHOIO CEYEHMsI M YJIENbHOIO CONPOTUBIICHUS BEILECTBA
IIPOBOJHMKA, CUJIbI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT HANPSKEHUS Ha POBOIHUKE,
HCCJIEIOBAaHHUE TIOCJIEIOBATEIbHOTO U MapajuIeIbHOTO COEJUHEHH MPOBOIHUKOB):



IUITAHUPOBATh HCCIEe0BaHUE, COOUPATh YCTAHOBKY M BBINOJHATH MU3MEPEHMS, CIEHys
NPEeUIOKEHHOMY TUTaHy, (PMKCUPOBATh Pe3yJIbTAaThl MOJYYCHHOH 3aBHCUMOCTH B BHJIE
TaOIHI U TpaUKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIIEIOBAHMUS;

® [IPOBOJUTb KOCBEHHbIC HM3MEPEHUs (U3NYECKUX BEIMUYUH (yJeJIbHAs TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBICHUE MIPOBOJIHUKA, pab0Ta U MOIIHOCTb 3JIEKTPUUYECKOI'O TOKA):
IUIAHUPOBaTh M3MEpPEHMs, CcOoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
IPEJJI0KEHHON MHCTPYKLMH, U BBIYUCIISATh 3HAUEHNUE BEIMUNHBI,

e coOmonaTh TMpaBWia TEXHUKH Oe30mMacHOCTH Impu pabore ¢ 1abopaTOPHBIM
000py1I0BaHUEM;

® XapaKTepu30BaTh IPUHLMIIBI JEHCTBUS H3YYEHHBIX IPUOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOPOM HAa UX ONMCAHUS (B TOM YHCIE: CUCTEMA OTOILICHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIlepMETp, BOJBTMETP, CUYETYMK AIIEKTPHUYECKON
SHEpPIruM, JJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTeNbHbIE AJIEKTPONPHOOPHI
(mpuMepsl), 3JEKTPUYECKHUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIrATENb
MOCTOSTHHOTO TOKAa), HWCHOJB3ysl 3HAHUS O CBOMCTBaX (DM3MYECKHX SIBICHUH U
HE0O0X0IMMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IPOCTblE TEXHUYECKHE YCTPONCTBA M H3MEPUTENIbHBIE MPUOOPHI IO
cXeMaM M CXEMaTH4YHBbIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEpMOC, ICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHErO CrOpaHMs, 3JEKTPOCKOI, PeocTar), COCTaBIISATh
CXEMBbI 3JIEKTPUUYECKUX LIETIeH C MOCIEN0BaTeIbHbIM U NapauIeIbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3jnyas yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB MIEKTPUUYECKUX LIETIEH;

® [IPpUBOAMUTH HpHUMEpPHl (HAXOAUTh HH(MOPMALKIO O MpPUMEPAX) MPAKTUYECKOTO
UCIIONIb30BaHUsl (M3NYECKUX 3HAHWM B IOBCEJAHEBHOM JKM3HHM JUIsl OOecreyeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpudOpaMu M TEXHUYECKUMH YyCTpoicTBamu,
COXpAaHEHMs 3/I0pOBbSI M COOJIOAEHUS HOPM SKOJIOTMUYECKOTO TIOBEACHUS B
OKpYXaIoIlei cpeae;

® OCYLIECTBJISATh NOMCK HH(pOpManuu Qusndeckoro coaepkanuss B HVHTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAaHUW M NYTEM CpaBHEHHUS JONOJIHUTEIbHBIX HCTOYHUKOB
BBIIETATh MHQPOpPMAIUIO, KOTOpas SBISIETCS NPOTUBOPEYMBONM WM MOXET OBITh
HEJIOCTOBEPHOMU;

® UCHOJIb30BAThH MPH BBHINOIHEHUN YUEOHBIX 3aJaHUI Hay4HO--NIOMYJIAPHYIO JIUTEPATYPY
(GU3MUEeCKOro cojep)KaHus, CIpaBOYHblE MaTepHuaibl, pecypcbl cetu HHTepHer,
BJIaJeTh MpHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs WHGPOpMaLUU U3
OJHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

® co3JaBaTh COOCTBEHHBbIE MHCbMEHHBIE M KpaTKUE YCTHBIE COOOIIeHus, 00001as
MH(OPMaLIMI0 U3 HECKOJbKUX HCTOYHMKOB (PU3UYECKOrO COAEpKAHMS, B TOM 4YHCIIE
nyONWYHO  TPEACTaBIATh  pe3yNbTaTbl  MPOEKTHOM MM HCCIEI0BaTENbCKON
JeSITeIbHOCTH, MPH 3TOM TPAMOTHO HCIIOJIb30BaTh M3YUYEHHBIH MOHATHIHBIN ammapar
Kypca (U3UKH, CONTPOBOXK/IaTh BBICTYIUICHHUE MTPE3CHTALINEN;

® [pu BBINOJIHEHUHU Y4YEOHBIX IPOEKTOB W UCCIENOBAHUM (PU3NUECKUX TPOIIECCOB
pacnpeensaTh 00sS3aHHOCTH B IpyNIe B COOTBETCTBUU C IOCTABIEHHBIMU 33Ja4aMU,
CIIEIUTh 3a BBHINOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTHUPOBaTh €ro, ajaeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKJaJ B  JIEATENBHOCTh  TPYMIbI, BBICTPaUBATh
KOMMYHHUKAaTHUBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K koHuy oOyueHus B 9 kjacce mpeiMeTHbIE pe3yJbTaTbl Ha 0a30BOM ypOBHE JOJIKHBI

OTpaXkaTb C(HOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMEHHI:



UCIIOJIb30BaTh IOHATHS: CUCTEMa OTCYE€Ta, MaTepHalbHAas TOYKa, TPAECKTOPHSI,
OTHOCUTEJIbHOCTh MEXaHUYECKOI0 JIBMXKEeHHUs, nedopmanus (yrnpyras, miacTH4eckas),
TPEHUE, IEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTb M MEpPerpy3Ku, LEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHUYEeCKUe KoJieOaHWsi U  BOJIHBI, 3BYK, UH(QpPa3ByK M  YJIbTPa3BYK,
3JIEKTPOMArHUTHbIE BOJIHBI, IIKaJa 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30pYKOCTb U
JATBHO30PKOCTh, CIEKTPhl HCIyCKAaHUS W TMOTJOUIeHHs, anb(da-, O6era- W ramma-
U3IIy4eHUS], U30TOIIbI, SACPHAs SHEPIeTHKA;

pa3iuyath SBICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOIMHEHHOE ABUKCHHE, CBOOOHOE MaIcHUE Tell, PABHOMEPHOE
JBWKEHHE 10 OKPY>XHOCTH, B3aUMOJCHCTBUE TeEl, PpEAKTUBHOE JBUXXECHHE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXamlllhe U BBIHY)KJIEHHBIE KojeOaHus), pPe30HaHC,
BOJIHOBOE JBWXKEHUE, OTpPaXCHUE 3BYKa, NPSIMOJMHEMHOE PAaCIpPOCTPAHECHHE,
OTpaXEHUE U MPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHHE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX I[BETOB, IHCIIEPCUS CBETa,
€CTeCTBEHHAsI PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JHHEHUATOr0 CIEKTpa H3IY4YCHHUS)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIINX
JTaHHOE (PU3HUECKOE SIBIICHHC;

pacro3HaBaTh MPOSBICHUE U3yUYEHHBIX (PU3NUECKUX SBICHUHN B OKpY’KaroImeM Mupe (B
TOM 4YHclie (PU3UYSCKUE SBIICHUS B TPUPOJIC: MPHIMBEI U OTIIUBEI, JIBIDKCHUE TUIAHET
ConHe4yHOM cUCTEMBI, PEaKTUBHOE JBUKEHUE KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKUE BOJHBI, IyHaMH, 5XO, LBETa TeEJ,
ONTHUYECKUE SIBJICHUS B  TPHUPOAE, OHOJOTUYECKOE  JICUCTBHE  BHJIUMOTO,
yIbTPaPHUOIETOBOTO M PEHTICHOBCKOTO HW3JIYYCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
doH, KOCMHUYECKHE IIy4d, PaAHOAKTUBHOE W3IyYCHHE TPUPOTHBIX MHHEPAJIOB,
NeiCTBUE PaIMOaKTUBHBIX M3TYYEHH HA OPraHu3M 4YeJioBeKa), IPU ATOM MEePEBOAUTH
MPaKTUYECKYIO0 3a/ladyy B YUeOHYIO, BBIJICISATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKH)
(bu3NYECKUX SIBICHUH;

OTHCHIBATh U3yUYEHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NUECKUE
BEITMYUHBI (CpPEeIHsISI 1 MTHOBEHHAs CKOPOCTh Teja MPU HEPaAaBHOMEPHOM JBHKCHUH,
YCKOpPEHHE, MepeMEIIEeHNE, MyTh, YIJIOBAasl CKOPOCTh, CHJIA TPEHUS, CHUJIAa YIPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOIHOTO TMAJCHHsI, BEC Tella, UMITYJIbC Tela, UMIYIbC
CHJIBI, MEXaHWYECKass paboTa M MOIIHOCTh, TOTCHIIMAIbHASL YHEPTUS TeJa, TTOIHSITOrO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTCHITHATBHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHIECKAs
DHEprus, TOJHAas MEXaHW4ecKash HSHEprusi, MepuojJ M YacToTa KojeOaHuM, ATWHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTb CBETa, MOKa3aTelb MPEIOMIICHUS
cpenpl), TP OMUCAHUM TIPABMIIBHO TPAKTOBATh (PU3MUECKHH CMBICT HCIIOIH3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UUYECKUX BEIMYMH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEIUYHHY C JPYTUMH BEITUYUHAMH, CTPOUTH
rpaduKu H3yUYeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIIUYUH;

XapaKTEepPU30BaTh CBOMCTBA Tell, (DU3NUYECKUE SBICHHUS W MPOIIECCHI, UCIOJIb3Ys 3aKOH
COXpAHEHUs HHEPryHu, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUII CYNEPIO3ULIUH CHUII,
MIPUHITATT OTHOCUTETLHOCTH [ anmuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBI OTPAKCHUS W TPEJIOMIICHUS CBETa, 3aKOHBI COXPAHEHUsS 3apsIOBOTO H
MacCoOBOTO UHCEN TMpU SACPHBIX peakuusX, MOpU HSTOM JaBaTh CIOBECHYIO
(bOopMyIIMPOBKY 3aKOHA U 3alMCHIBATh €70 MATEMATHYECKOE BHIPAKCHHE;



OOBSCHATh (PU3HMUECKHE MPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallud  IPAaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:  BBIABIATh  MPUYUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIIaroB ¢ OMOPOil Ha 2—
3 u3yuYeHHBIX CBOWCTBA (U3UYECKUX SABICHHH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pewath pacu€THble 3aaun (ONUPAIOLIMECs Ha CUCTEMY U3 2—3 ypaBHEHUH), HCIIOJb3Ys
3aKOHBl M (HOpMyJibl, CBsI3bIBaOLIME (PU3UUYECKHE BEIMYMHBI: HAa OCHOBE aHAJIM3a
yCIOBHS 3a/aud 3alUChlBaTh KpaTKOe YCJIOBHE, BBIABIATh HEJOCTAIOIUE WIN
U30BITOYHBIE JTaHHBIC, BHIOWPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC JJISl PEILICHUS,
IPOBOAMTH pPAcUéThl U OLEHUBATh PEATUCTUYHOCTb IOJYYEHHOTO 3HAuEHUs
(Gu3n4eCcKOil BETMUNHBL;

pacrio3HaBaTh MpPOOJEMbl, KOTOpPbIE MOXKHO pPEUIMTh MPU HNOMOIIM (PU3HYECKHX
METO/I0B,  MCIIONb3ysl ~ ONMCAaHUE  HUCCIEAOBAaHMs,  BBIICNIATH  IPOBEpSEMOE
HPENON0KEHNE, OLCHUBAaTh INPABWIBHOCTh INOpPSJIKA IPOBEAECHUS HCCIEIO0BAHMS,
JIeJ1aTh BbIBOJIbI, UHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOAEHUN U OIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKHUX SBICHUN WM (U3NIECKUX CBOHCTB
Ten (M3ydyeHue BToporo 3akoHa HbloTOHA, 3aKOHA COXPAHEHHUs SHEPrUH, 3aBUCUMOCTh
nepuoJia KojaebaHuil NpyKMHHOTO MasgTHUKA OT Macchl Ipy3a U XKECTKOCTU MPYKUHBI U
HE3aBUCHMOCTb OT aMIUTUTYbl MAJIbIX KOJI€OaHUH, IPSIMOJIMHEIHOE pacpoCTpaHeHue
CBETa, pPa3JIOKEHHE OEJIor0 CBEeTa B CHEKTpP, M3yYeHHE CBOMCTB M300pakeHUS B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHMs IpeaMeTra B COOMparolled JIMH3E,
HAOJIIOJICHUE CIUIOIIHBIX W JIMHEWYaTbIX CIEKTPOB M3IYUYEHHs): CaMOCTOSTEIbHO
coOMpaTh YCTAHOBKY U3 N30BITOUHOTO HaOopa 060PyAOBaHUS, ONUCHIBATH X0/ ONbITA U
€ro pe3yJbTaThl, ((OPMYIUPOBATH BBIBOIBI;

IPOBOAMTHh NPU HEOOXOAMMOCTH CEpPHIO MPSAMBIX HM3MEPEHUMN, ONpenenss cpeaHee
3Hau€HUE H3MepsieMOl BeMMUMHBI ((POKYCHOE pACCTOSITHUE COOMpAroUeil JIMH3HI),
000CHOBBIBaTh BBIOOp criocoba nu3mepeHus (M3MEpUTEIHLHOTO MTPUO0pPa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BETUYMH C HCIHOJIb30BAHHUEM
OpSIMBIX W3MEPEHHH (3aBUCUMOCTh MYTH OT BPEMEHH MpPH PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJIa OTPaKEHHUS CBETa OT yIjla HaJeHus U
yIja IpejJoMJIeHUsl OT yria MaJieHus): IJIaHUPOBaTh UCCIIEOBAHHUE, CAMOCTOSATEIBHO
coOuparb yCTaHOBKY, (DUKCHpOBaThb pe3yJbTaThl IOJIYYEHHOH 3aBUCHMOCTHU
¢u3nUecKux BEIUYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO Pe3yibTaTam
WCCIIE/IOBAHMSI;

IIPOBOJANTHh KOCBEHHbIE HU3MEpPEeHHs (U3NYECKUX BEIUYUH (CpedHsisi CKOpPOCTh U
YCKOpEHHE Tejla MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOHOIO MaJleHHs,
KECTKOCTh TPYKUHBI, KOAP(PUIMEHT TPEHUS CKOJBXKEHHS, MeXaHW4yeckas padbora u
MOIIIHOCTh, YacTOTa M Tepuoja KojeOaHWH MaTeMaTHUYeCcKOro M NPYXKMHHOTO
MasTHUKOB, ONTHYECKass CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh W3MEPEHHUs, cOOMpaTh HKCHEPUMEHTAIBHYIO YCTAaHOBKY M BBIIOJIHSTH
U3MEpEeHUs, cienysl MPEeAJIOKEeHHON MHCTPYKIHMH, BBIUUCIISATH 3HAUEHUE BEJIUYUHBI U
AQHAIN3UPOBATh IOJYUYEHHBIE pe3yNbTaThl C YYETOM 3aJlaHHOM MOrpPEeUIHOCTH
U3MEPEHUI;

coOioaTh TpaBWJa TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOPHBIM
00opyaOBaHUEM;



pa3ianyaTh OCHOBHBIE NPU3HAKM M3YYEHHBIX (U3MUECKHUX MOJENeil: MarepuaibHas
TOUYKa, aOCONIOTHO TBEPIIOE TENO, TOUEUHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
MJIaHeTapHasi MOJIeIb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO SI/pa;

XapaKTepU30BaTh NPUHIMUIBI JIEHCTBUS W3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM HA UX OMHCAHUS (B TOM YHUCIE: CIIUIOMETP, TaTUYMKU MOJIOKEHHUS,
paccTOSTHUS ¥ YCKOPCHHSI, PaKeTa, 9X0JI0T, OYKH, TIEPUCKOT, oToarnmapar, ONTHIESCKHUE
CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCHIonb3ys 3HaHUSA O
CBOIcTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BAaTh CXEMbI U CXEMAaTUYHBIE PUCYHKH MU3YUYEHHBIX TEXHUYECKUX YCTPOWCTB,
U3MEPUTENIbHBIX NMPUOOPOB M TEXHOJIOTUYECKUX MPOLECCOB MPU PEIICHUU Yy4eOHO--
MPaKTUYECKUX 3aJa4, ONTHUYECKUE CXEMBI JJIsI TOCTPOEHUS M300paKEHUN B IIOCKOM
3epKajie U coouparolei JuH3e;

OPUBOJIUTH MPUMEPHl (HAXOAUTh HMHPOPMAIMIO O MpUMEpax) MPaKTHUYECKOTO
UCIONb30BaHUsl (U3UYECKUX 3HAHWM B MOBCEAHEBHOM >KM3HHM [UIsl OOecreyeHus
0e30macHOCTH TpU OOpallleHMH ¢ MpuOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHUs 3J0pOBbsi U COOJIIOACHHUS HOPM OKOJOTHYECKOTO TIOBEJICHUS B
OKpYXaIoIIeH Cpeae;

OCYHIECTBIISITh TMOUCK uHPopManuu (Qusudeckoro coaepkanuss B HHTepHere,
CaMOCTOSITENIbHO (DOPMYJTHpPYsl TOMCKOBBIM 3allpoC, HAXOIUTh ITYTH OIPEICICHUS
JIOCTOBEPHOCTH TMOJIYYEHHOH WH(GOpMAllMd Ha OCHOBE HWMEIOIUXCS 3HAaHUU U
JOTIOTHUTEIIbHBIX HCTOYHHUKOB;

WCIIOJIH30BaTh MPU BBIMIOJHEHUN YUEOHBIX 3a/JaHUI HAyYHO--TIOMYJIAPHYIO JIUTEPATypy
(bU3NYECKOTO COJEep)KaHUs, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BIIAJETh TpPUEMAMU KOHCIIEKTUPOBAHUS TEKCTa, TMpeoOpazoBaHus WHGOPMAIMH W3
OJHOU 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHbBIE M YCTHBIE COOOIIEHUs HAa OCHOBE MH(OpMAIUU
M3 HECKOJBKUX HMCTOYHUKOB (DU3MYECKOTO COACpKAHUA, MyOIMYHO MPECTaBIATh
pe3yabTaThl TPOEKTHOM WIIM MCCIEN0BATENBCKOW AESITENbHOCTH, IPU 3TOM T'PAMOTHO
HCIIONIb30BAaTh W3YYEHHBIN MOHATUHHBINA ammapar H3y4aemoro pasziena (U3NKd U
COTMPOBOXAATh BBICTYIUICHHE TMpE3eHTAIMell ¢ y4E€TOM OCOOEHHOCTEH ayJauTOopuu
CBEpPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
Koan4yecTBO 4acoB
Ne HanmeHoBaHMe pa3jeioB U TeM DJIeKTpoHHbIe (LM (poBbIE)
Koutpoasnbie JlaGopaTtopHbie
n/n NporpamMMbl Bcero o0pa3oBaTe/IbHbIE PeCypPChI
padoThI padoTbI
Pa3znen 1. ®usuka u e€ pojib B IO3HAHMHU OKPY/KAKIIEr0 MUpa
bu6mmorexa [IOK
11 0} - 2
H3HE - HayKa O fipupone https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
12 Dusirieckue BeTIHHEI 2 1 https://m.edso00.ru/7f416194
bu6mmorexa [IOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METOJ MTO3HAHUS https://m.edsoo.ru/7f416194
HWroro no pazneny 6
Pa3znea 2. IllepBoHayaibHbIe CBeJeHUS 0 CTPOCHUU BelllecTBa
bubmuoreka [JOK
21 CTpoetue peliiecTsa 1 https://m.edsoo.ru/7f416194
99 JIBU>XeHUE U B3aUMOJICHCTBUE YaCTUIL 9 1 bubmuoreka [JOK
' BEIIECTBA https://m.edso0.ru/7f416194
bu6 OK
2.3 ArperaTHbIe COCTOSIHUS BEIIeCTBA 2 1 hgpg:l;llcr)rrf.eg:jasi.ru 17§416194
Hroro no pazgeny )
Pa3nen 3. /IBu:xeHHe U B3auMo/ieiicTBUE TeJl
bubmuorexa [JOK
3.1 M 3
CXAHITICCKOT ABIIICHHE https://m.edsoo.ru/7f416194
3.2 WNHueprus, Macca, TUIOTHOCTh 4 1 bu6mmoreka [IOK




‘ https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Cuna. Bust o 14 1 2 https://m.edsoo.ru/7f416194
Htoro no pazneny 21
Pa3nen 4. laBinenue TBEPABIX TeJl, :KUAKOCTEH U ra30B
41 JlaBnenue. llepenava naBnenust TBEpABIMU 3 bu6mmoreka [JOK
' TeJIaMU, YKHIKOCTAMH U Ta3aMu https://m.edso00.ru/7f416194
4. 1 5 bubmuorexa [JOK
' ABIHCHIE HUAKOCTH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4, A
3 TMOC(epHOE AaBIICHHe 6 https://m.edsoo0.ru/7f416194
44 JlelicTBuE ®KUIKOCTH U T'a3a Ha MOrPYKEHHOE 7 1 9 bubnmoreka [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro o pazueny 21
Pa3nes 5. PaGoTra 1 MOIIHOCTB. JHepPrus
bu6mmoreka [IOK
>1 Paora 1 MODHOCTE 3 1 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 Hpoctbie MeXaHH3MEL > 1 https://m.edso0.ru/7f416194
bubmuorexa [JOK
: M 4 1 1
>3 CRATMIHECRAt SHepntt https://m.edsoo.ru/7f416194
Hroro no pazneny 12
Pe3epBHOE Bpems 1
OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 66 3 11




8 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudpoBbie)
Ne ni/m Kourpoububle IIpakTHyeckue
NMpPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoTbI padoThI
pecypcsl
Paznen 1. TerioBble siBjeHUs
1.1 CTpoeHue U CBOWCTBA B TBa 7 bubmorexa LIOK
' POCHHE I CROHC eHee https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1
CIUIOBRIC TPORECER > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DiekTpuyecKkue 1 MArHUTHBIE SIBJIEHHU S
51 DJIeKTpUUYECKHE 3apsiibl. 3apsKEHHBIE Tella 7 1 bubnmoreka [JOK
' U UX B3aHMO/ICHCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 1T i % 2 1 7
OCTOSTHHBIN AEKTPUIECKUI TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHI https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.4 4
MICKTPOMATHHTHAS HHAY KU https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOe Bpems 3
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145




9 KUIACC

KoimmuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBanue
Ne (uudgposbie)
pa3fieioB U TeM Kontpoabubie IIpakTnueckue
n/n Bcero o0pa3oBaTte/ibHbIE
NMPOrpaMMbI padoThbI padoTbI
pecypcbl
Pasznen 1. Mexanuuyeckue siBJeHHUA
MexaHuueckoe
11 NBIDKEHHUE U 10 bubmuoreka [JOK
' CII0COOBI €70 https://m.edsoo.ru/7f41a4a6
OIMCaHUs
19 BzaumoneiictBue 20 1 bu6mmoreka [JOK
' Ten https://m.edsoo.ru/7f41a4a6
13 3aKoHBI 10 bubmuorexa [JOK
' COXpaHCHUSI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40

Pa3zgea 2. Mexannueckune KoJe0aHUA M BOJHBI

Mexannueckue

2.1 7
KOJIeOaHNA
Mexannueckue

2.2 8 1
BOJIHBL. 3BYK

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

Hroro mo pazaeny 15

Pa3pnen 3. DiieKTpOMAarHuTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI

age:TPOMaFHHTHoe BuGanorexa [IOK
TI0JIC 1
3.1 6 2 https://m.edsoo.ru/7f4
3J'IeKTpOMaFHI/ITHBIe
1la4ab
BOJIHBI _——
Hroro no pazneny 6
Pasgen 4. CBeToBbIe ABJICHUA
41 3::01{210 ate 6 bubmuorexa [JOK
. IT TPAHCHU A
pactpoctp https://m.edsoo.ru/7f41a4a6
CBCTa
JIUH3EI 1
4.9 o ccKite 6 bubmuorexa [JOK
. IITHUY 51
https://m.edsoo.ru/7f41a4a6
npubopsI
P
43 6:;2:;1( 22:; B 3 Bubmmorexa [IOK
' https://m.edsoo.ru/7f41a4a6
CIICKTP




Hroro no pazneny 15

Pasznen 5. KBanToBbie iBJIeHUA

n
51 Hc():;I }:Kif;ee I;IBeTa 4 1 bubmmorexa [JOK
' fTot https://m.edsoo.ru/7f41a4a6
aToOMOM
59 Crpoenue 5 1 bubnuoreka [JOK
' aTOMHOTO s71pa https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
. s 7 1 1
>3 FICPHBIC peakitin https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17

Paspnea 6. I[loBTopuTe1bHO-00001a0IHIT MOAYIb

IToBTOpEeHUE U

000
0000111eHHE bubmuoreka [JOK

Nl 2
6 COACPIRAMIA Kypea 9 https://m.edsoo.ru/7f41a4a6

¢uzuku 3a 7-9

KJ1acc

Hroro no pazneny 9

OBUIEE KOJIMYECTBO

YACOB 11O 102 3 27
I[MPOIT'PAMME

YYEBHO-METOJINYECKOE OBECHEYEHUE OBPA30BATEJIBLHOIO
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYHEHUKA

» ®usuka, 7 kiacc/ [lepsimkun A.B., OO1iecTBo ¢ OrpaHHYeHHONH OTBETCTBEHHOCTHIO
«M3naTenscTBO «OK3aMEH

» ®usuka, 8 kiacc/ [leppimkun A.B., OOiecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
«IPODAy; AxtimonepHoe oodmectBo «M3narenscTBo «IIpocBemenner»

» ®usuka, 9 xknacc/ [epeimkua A.B., I'ytauk E.M., O01ecTBo ¢ orpaHu4eHHOM

OTBETCTBEHHOCTHIO «[IPODA»; AkimonepHoe obmiectBo «M3maarensctBo «IIpocBemennes

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA




7 KITACC

1.PaGouas mporpamma.

2. IIporpamMMbl ocHOBHOTO 0011er0 oOpazoBanus. Pusnka. 7 — 9 Kinaccel
(aBTopsi:A.B.Ilepoimkun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenxo. — M.: BAKO, 2014, B
COOTBETCTBHUH C BHIOPAHHBIM YUEOHUKOM:

4. Ileppimkun A.B. ®usuka. 7 kinacc. Y4eOHUK [T 00111e00pa30BaTeNIbHBIX YUPEKICHUH .
M.:[poda. 2011

5. Jlyxamuk B.H. COopHUK BOIIpOCOB U 3aaa4 1o gusuke. 7-9 k1. — M.: [Ipocseienue,
2010. -192c.

8 KIIACC

1. Pabouas nporpamma. ®usuka. 7 — 9xaccsl: y4eOHO-METOANYECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-¢ uzn.,crepeorun. —M.: [lpoda,2013. — 398,(2)

2. IlporpaMMbl OCHOBHOTO 00111er0 00pazoBanus. Pusuka. 7 — 9 Kiaccel
(aBTopsl:A.B.Ilepsimkun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBHUH C BBIOPAaHHBIM YYEOHUKOM:

4. lepoimkun A.B. ®usuka. 7 knacc. Y4eOHUK Tt 0011e00pa3oBaTebHBIX YUPESKICHUH .
M.:Ipoda. 2011

5. Jlykamuk B.M. COopHUK BOIIPOCOB U 33aa4 1o gusuke. 7-9 xi1. — M.: [Ipocserenue,
2010. —192c.

6. Kupuk JI.A. ®uzuka — 7. PazHOypOBHEBBIE CAMOCTOSTENIbHBIE M KOHTPOJIbHBIE paOOTHI. —
5-¢ m3pganme,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®u3suka. 7 knacc. Jlaboparopusie paboTsl. KOHTpobHBIE 3aaHNs. —

Caparos:Jluneit, 2014.



8. «KoHTpoapHO-m3MepuTenbHbie MaTepuaibl. Pusnka. 7 kimace/Coct. H.U. 3opun. — 2-¢
u3n.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOHo-metoanueckoe nocodue/ A.E. Mapon.- M.:
Hpoda, 2011.- 123c.:

10.A.B. ITepoikun ®uzuka-8kn 2017 M. JIpoda

11.H.B. ®unonosua Meroaudeckoe nmocoodue 2015 M. JIpoda

12.A.E. Mapon, E.A. Mapon CamocTosaTenbHbIe U KOHTPOJIbHBIE paboThI-§ kimace 2017 M.
HApoda

13.B.B. [llaxmarosa ,O.P. llledep Auarnoctuyeckue padbots -8 kimacc 2016 M. [Ipoda

14.A.E. Mapon, E.A. Mapon, C.B. I1o3oiickuit Coopuuk Bonpoco u 3agau 2015 M.

Hpoda

9 KIIACC

1. Pabouas nporpamma. ®usuka. 7 — 9xiaccel: y4eOHO-METOAMYECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-¢ uzn.,crepeorun. —M.: [lpoda,2013. — 398,(2)

2. IlporpaMMbl OCHOBHOTO 00111er0 00pazoBanus. Pusuka. 7 — 9 Kiaccel
(aBTopsl:A.B.Ilepsimkun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBHUH C BBIOPAaHHBIM YUEOHUKOM:

4. lepoimkun A.B. ®usuka. 7 knacc. Y4eOHUK Tt 0011e00pa30oBaTeNbHBIX YUPESKICHUH .
M.:JIpoda. 2011

5. Jlykamuk B.U. CoopHUK BompocoB u 3a1ad o ¢usuke. 7-9 xi1. — M.: [Ipocemienue,
2010. -192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENILHBIE U KOHTPOJIBHBIE pAOOTHL. —

5-¢ m3panme,- M.MJIEKCA, 2013.



7. AcraxoBa T.B. ®usuka. 7 xnacc. Jlaboparopasie paboTbl. KOHTpOIBHBIE 3a1aHUS. —
Caparos:Jluneii, 2014.

8. «KonTpoabHO-u3Meputensubie Matepuainsl. @usuka. 7 knacc/Coct. H.U. 3opun. — 2-¢
u3n.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOHo-metoanueckoe nmocodue/ A.E. Mapon.- M.:
Hpoda, 2011.- 123c.:

KonTponbHble 1 caMocTosATeNbHBIE padOoThI MO (u3uke. 9 Kiacce: kK yueOHuky A.B.
[eppikuna, E.M. I'yrauk «®uzuka 9 knace» / O.U. I'pomuesa. — M.: M3narenscTBo
«Dx3amen», 2014,

Tectrl o ¢usuke. 9 knace: k yueonuky A.B. [leppimkuna, E.M. I'yTHuk «®Pusuka

9 knmacey / O.U. I'pomuesa. — M.: M3ngarensctBO «OKk3amen», 2010.

®dusmka. 9 kiacc. Tematnueckue TecTOBbIC 3a1aHus It moaArotToBku kK ['MA. / aBT.- cocr.:

M.B. boiinenko, O.H. Mupomxkuna. — Spocnasns: OOO «Axkagemust pa3Butus», 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

7 KJITIACC

. bubnmoreka — Bc€ mo npeamery «duzukay. — Pexxum poctymna: http://www.proshkolu.ru
2. BuneoomnsITh Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

3. Eaunas xomnekuus nupoBbIX 00pa3oBaTeNbHBIX pecypcoB. — Pexxum noctyna:
http://school- collection.edu.ru

4. HTepecHble MaTepualibl K ypoKaM (pU3MKHU 110 TeMaM; TeCTHI 110 TeMaM; HarJIsIHbIC
nocodus kK ypokam. — Pesxum moctyna: http://class-fizika.narod.ru

5. lludpoBeie 0OpazoBareabHBIC pecypchl. — Pesxkxum moctyna: http://www.openclass.ru

6. DyeKkTpoHHbIC YueOHUKH 110 pu3uke. — Pexxum nocrtyma: http://www.fizika.ru

8 KITACC



1. bubnuoreka — Bcé mo npeamery «Puszuka». — Pexxum nocrtyma: http:// www.proshkolu.ru
2. BuzeoomnsITsl Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

3. Enunas kosuiekius nudpoBbix 00pa3oBaTeIbHBIX PecypcoB. — Pexum gocTyna:
http://school- collection.edu.ru

4. aTepecHble MaTepUalibl K ypoKaM (PU3HMKH IO TeMaM; TECThI 10 TeMaM; HaTJISTHbIC
nocobust K ypokam. — Peskum moctyna: http://class-fizika.narod.ru

5. ludpossie oOpa3oBarenbHbIE pecypchl. — Pexxum noctyna: http://www.openclass.ru
6. DnexTpoHHbIe yueOHUKH 10 (usuke. — Pexum nocryna: http://www.fizika.ru

9 KJIACC

1. BuneoomnsiTel Ha ypokax. — Pexxum nocryma: http:/fizika-class.narod.ru

2. Enunas xomekuus nudpoBbIX 00pa3oBaTeNbHbIX pecypcoB. — Pexxum nocryma:
http://school- collection.edu.ru

3. lHTepecHbIe MaTepHuaibl K ypokaM (U3MKHU IO TeMaM; TECThI [0 TeMaM; HaTJISIHbIC
nocoOust K ypokam. — Pesxxum noctyna: http://class-fizika.narod.ru

4. Tudpossie oOpazoBaTenbHbie pecypchl. — Pexum noctyma: http://www.openclass.ru
5. DnexTpoHHbIe yueOHUKH 10 (usuke. — Pexum poctyna: http://www.fizika.ru
6.lucranunonnas mkoia Ne368 http://moodle.dist-368.ru/ OTkprIThIii Kiace. CeTeBoe
obpasoBatenbHOE coobrecTBo. http://www.openclass.ru/node/109715

7. Enunast KomeKius HuppoBeIX 00pa3oBaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHBIN HEHTP WH(OPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. UnTepHer ypok. http://interneturok.ru/ru/school/physics/

10. I'azera «1 cenTs6ps» Marepuainsl o ¢pusuke. http://archive.1september.ru/fiz

11. Aanmanuu pusmgeckux o0wbekToB. http://physics.nad.ru/



12. XKusas ¢usuka: odyuaromias nmporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/



