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HNOACHUTEJBHASA 3AIIUCKA
[Iporpamma mo ¢Qu3nke Ha ypOBHE OCHOBHOTO 0O0mIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE TIOJIOKEHUH W TpeOOBaHWU K pe3yabTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOU
oOpa3oBaTenbHOM mporpammel, mpenctaBieHHblx B DPI'OC OO0, a Takke ¢ yd€Tom
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHIENmu TmpernojaBaHus y4eOHOTO
npeaMera «PU3ukKay.
Copepxanue  mporpaMMmbl 10 (u3MKe ~— HampaBieHO  Ha  (popMupoBaHUE
€CTeCTBEHHOHAYYHOH T'PaMOTHOCTH OOYYAIOMIMXCSl W OpraHU3alMi0 W3ydeHHs (U3MKH Ha
JeATeNbHOCTHON OcHOBe. B mporpamMme mo (u3MKE YYUTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npeamera B peanusauuu TpeboBanuit PIOC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yiabTaTaM  OOydeHHs, a  TaKkKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHMUsl.
[Iporpamma no Qu3suke ycTaHaBIMBaeT paclpeiesieHne y4eOHOro maTepuana o rojaam
obydeHus: (1Mo Kiaccam), NpeajaracT TMPUMEPHYIO TMOCIEA0BATEIILbHOCTh HW3YYCHHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUsI MPEIMETHOTO COJIepKaHUs M Y4E€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.
[Iporpamma no ¢usuke pa3paboTaHa C IEeNbI0 OKa3aHUSI METOJMYECKON MOMOIIIM YUYUTEII0
B CO3JJaHUH paboyeil MporpaMMebl 1o y4eOHOMY MIPEeIMETY.
®uszrka ABISETCS CUCTEMOOOPA3YIOUINM JIJIsl €CTECTBEHHOHAYYHBIX Y4EOHBIX MPEIMETOB,
MOCKOJIbKY (PM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJIEHUH, N3ydyaeMbIX XUMUEH,
Ouosorueil, actpoHoMuend u Qundeckoil reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MpefocTaBiseT HauboJiee sicHble oOpas3lbl NMPUMEHEHHs HAaydHOTO MeEToJa
MO3HAHUS, TO €CTh CII0co0a MOIy4eHUs JOCTOBEPHBIX 3HAHUN O MUPE.
OnnHa w3 TIaBHBIX 3a7a4 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0Iero oOpa3oBaHUS
COCTOMT B (POPMHUPOBAHMH €CTECTBEHHOHAYYHOM TpPaMOTHOCTM M HWHTEpeca K HayKe Yy
00yJaronuxcs.
N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpPENAIoJiaracT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMHI €CTEeCTBEHHOHAYUYHYIO TPaMOTHOCTb:
® Hay4yHO OOBSCHSTDH SIBIICHUS;
® OLIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIIEIOBAHMUS;
® UHTEPHPETUPOBATH JAaHHBIE W MCHOJIb30BaTh Hay4yHbIE JOKa3aTelbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henu wu3yueHus (U3NKU HAa YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSA ONPEICIICHBI B
Konuenuun npenogaBanus yuyeOHoro npeaMera «Pusnka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepanuu, peamu3ylOIIUX OCHOBHBIE 0011€00pa30oBaTelIbHbIE MPOTPaAMMBbI,
yrBepxka€HHON pemenneM Kosernn MunncrepcrBa npocsemieHust Poccuiickoit denepanuun
(mpotokoun ot 3 nekabps 2019 r. Ne [TIK4BH).
Hean usyyenus pusnku:
e npuoOpeTeHHEe HHTEpeca W CTPEeMJIEHUS OOy4alolMXcs K HaydHOMY H3YYEHHUIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEACTABIEHWH O HAyYHOM MeETOJle¢ TMO3HaHUA H (HOPMUPOBAHUE
HCCIIEA0BATENBCKOTO OTHOLIEHUS K OKPYKAIOIINM SIBIICHUSM;

e (opmMupoBaHUE HAYUHOTO MUPOBO33PEHUS KaK pe3ylbTaTa U3y4eHHs OCHOB CTPOCHHS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;



e (opMupoBaHHE MPEACTABICHUNA O POJH (PU3MKH Ul Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymel npodeccnoHaIbHON
JeATEIbHOCTH, CBSI3aHHOM C (PM3MKOH, MOATOTOBKA K AajbHEUIIEMy OOy4EHUIO B 3TOM
HaIpaBJICHUU.

JlocTiokeHre STHX IeNiell mporpamMmbl 1Mo (pU3MKe Ha YpPOBHE OCHOBHOTO OOIIEro

o0pa3oBaHus 00eCIIeUNBACTCS PEIICHUEM CIICAYIOIINX 3aa4:

e npuoOpeTeHHEe 3HAHWKA O AUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHUYECKHUX,
TETUIOBBIX, IEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

e npuoOpeTeHHe YMEHHH ONUCHIBaTh W  OOBICHATH (PU3MUYECKHE SBICHUS C
WCTIOJIb30BAHMEM TIOJTyYSHHBIX 3HAHUI;,

® OCBOGHHE METOJIOB PEUICHHS TMPOCTEHIINX pacu€THBIX 3a/7a4 C HCIOJIb30BAHUEM
(bU3NIECKUX MOJIENeH, TBOPUECKUX U TIPAKTHKOOPUEHTHPOBAHHBIX 32144,

® Dpa3BUTHE YMEHUH HAONIOJATh NPUPOAHBIC SBJICHUS W  BBIOJHITH  OMBITHI,
nabopaTopHble pabOTHl M AKCHEPUMEHTAIBHBIE HCCIEIOBAHUS C HCIIOJE30BAaHHEM
W3MEPHUTEIBHBIX TIPHOOPOB;

e oOocCBOeHHE TPHEMOB pabOTHl ¢ WH(pOpMaIMer (HU3NUECKOTO COACPIKAHUS, BKIIOYAsS
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHUSX (GU3WKH, aHaIH3 H KPUTHYECKOE
OlleHHBaHME UH(OpPMaLINY;

® 3HAKOMCTBO cO cepamu MpoheCCHOHATHHON JACATEIHPHOCTH, CBA3aHHBIMU C (DU3UKOH,
Y COBPEMEHHBIMH TE€XHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3NUYECKOI HAYKH.

Ha usydenune ¢usuku (06a30BBI ypOBEHb) HA YPOBHE OCHOBHOIO 00IIEero 0Opa3oBaHUs

oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henemo), B 8 kinacce — 68 gacoB (2 yaca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipemtaraembrii B mporpaMme 1o Gpu3nke mepedeHb J1abopaTopHBIX PaOOT U OTIBITOB HOCUT
PEKOMEH/IATEIBHBIN XapaKkTep, YYUTelb JejaeT BhIOOp MpOBENCHHS JTa0OpaTOpHBIX paboT H
OTIBITOB C YY4ETOM UHANBUIYAIbHBIX OCOOCHHOCTEH 00YJaIONIMXCs, CITUCKA SKCIIEPUMEHTATbHBIX
3aJJaHWH, TIpeIaraeMbIX B paMKax OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1o (hPU3HKe.



COJEPKAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. @u3uka u e€ poJib B NO3HAHUM OKPY’KAIOIEro Mupa.

®dusuka — Hayka o npupoje. SBnenus npuponasl. OU3MUECKUE SBICHUSA: MEXAaHHUUYECKHE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Owusnueckue BenuuMHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpuOOPHI.
[TorpemHocTe n3MepeHnid. MexayHapoiHas CUCTEMa €IMHHII.

Kak ¢u3uka m apyrue ecTeCTBEHHBIE HAyKH HM3Y4aroT Mpupoay. EcTecTBeHHOHAay4YHBIN
METOJi TMO3HAHUS: HAOIIOJEHHE, IOCTAHOBKA HAyyHOTO BOMPOCA, BBIABM)KEHHE THIIOTES,
SKCHEPUMEHT [0 TMpPOBEpKEe THUIOoTe3, O0ObsicHEeHHe HalmogaeMoro spieHus. OnucaHue
(u3NYeCKUX SABJICHUN C IOMOIIBIO MOJIENIEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIIOBBIE, dJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIEC SIBJIICHHUS.

2. ®usnueckue NpubOPHl U MpoLeaypa MPSMbIX U3MEPEHUN aHAJOTOBBIM U IU(PPOBHIM

prudopoM.

Jlabopamopnuie pabomul u onvimel.

1. Ompenenenue LEHbI IEIEHUS IIKaIbl K3MEPUTEIHLHOTO MpHodopa.

N3mepenue paccTosHUI.

3. Hsmepenue 00bpEMa )KUIKOCTH U TBEPOTO TEA.
4. OmnpezneneHue pa3MepoB MaJbIX TEJl.
5. N3Mmepenue Ttemmeparypbl MNpU MOMOUIM KUJIKOCTHOTO TEPMOMETpa W JaTYMKa

TEeMITepaTypHhI.
6. IlpoBeneHue wucCCleIOBaHUS TO TMPOBEPKE THUIOTE3bl: JAIBHOCTh MOJETA IIapHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, UeM OOJIbIIe BHICOTA ITYCKa.

Pasznes 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUU BellleCTBA.

CrpoeHue BemecTBa: aToMbl W MOJIEKYNbI, MX pa3Mmepbl. OTMbBITHI, JOKA3bIBAIOIIHE
JTUCKPETHOE CTPOCHUE BEIIIECTBA.

JIBmwkenne dactuil BemiecTBa. CBs3b CKOPOCTH JBMDKCHHS YacTHI[ C TEMIIEpaTypoOH.
bpoyHoBckoe naBwxenue, muddys3us. BzauMoneicTBHe dYacTHI] BEIISCTBA: MPHUTSHKEHUE U
OTTAJIKMBAaHMUE.

ArperatHble COCTOSIHMSI ~BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEH W  TBEPIBIX
(kpucTaymuinueckux) Ten. B3aumocBs3b MeXIy CBONMCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX

COCTOSIHUSIX U UX aTOMHOMOJIEKYJISApPHBIM cTpoeHHeM. OcoOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIEL

Hemoncmpayuu.

1. HaGmroneHnue 6pOyHOBCKOTO JBIKEHUSI.

2. HaGmonenue nuddys3uu.

3. HaGmionenue siBieHUiA, OOBSICHAIOMUXCS MPUTSHKEHUEM WU OTTAKUBAHHEM YaCTHI]
BEIIIECTBA.

Jlabopamopusie pabomot u onvimol.

1. Oruenka quameTpa aToMa METOJIOM PSAOB (C HCToIb30BaHHeM (poTorpaduii).

2. OmbITHI IO HAOIOICHUIO TETNIOBOTO PACHIMPEHUS Ta30B.

3. OmnbIThl O OOHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYISPHOTO MPUTSIKEHUS.



Paznen 3. /IBu:kenune u B3anumMoeiicTBue TeJl.

Mexannuyeckoe JIBUKEHHE. PaBHOMEpHOE U HepaBHOMEpHOE JBHKeHHE. CKOpOCTb.
CpenHsis cKopoCTb [P HEPAaBHOMEPHOM JBUKEHUU. Pacdy€r Iyt U BpeMEHU JBUKECHMUSL.

SBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell KaKk MpPUYMHA W3MEHEHUS
CKOPOCTH JIBHXEHHUS Teld. Macca kak mepa uHepTHocTu Tena. IlnoTHocTh BemiectBa. CBA3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIIECTBA.

Cuna Kak XapakTepucTuka B3aumojnenctBusi Ten. Cwiia ymnpyroctd U 3akoH [yka.
W3mepenue cuibl ¢ MOMOIIBIO JWHAMOMETpA. SIBleHUE TAroTeHus U cuia Tsokectu. Cuiia
TSKECTH Ha JApyrux IaHetax. Bec rtema. HeBecomocts. CiiokeHue CHII, HallpaBJIEHHBIX IO
onHO# npsimoil. PaBHozelcTBytomast cui. Cuna TpeHus. TpeHHne CKOJIBbKEHUS U TPEHUE MOKOSL.
Tpenue B npupoe U TEXHUKE.

Jemoncmpayuu.

1. HaOGmroneHne MEXaHUYECKOTO JIBIKEHUS Tela.

2. HN3MepeHHe CKOPOCTH MPSAMOJIMHENHOTO ABUKECHHUS.

3. HaGmonenue siBneHUs HHEPLUU.

4. HalGmroneHne n3MeHeHUs CKOPOCTH MPU B3aUMOICHCTBHUH TEJL.
5. CpaBHeHHE Macc MO B3aUMOJICUCTBHIO TEIT.

CroxxeHue cujl, HalpaBJICHHBIX MO OJTHOW MPSIMOA.

Jlabopamopnwie pabomul u onvimel.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO ABWXKEHUS (IIapUKa B KUIAKOCTH, MOJICIH
ANEKTPUYECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJIBKECHHsI Opycka WM IMIapuKa MO HAKJIOHHOM
MJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OmbIThl, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSDKEeHHs (IedopMaliiu) NpyKHHBI OT
MPUJIOKEHHOW CHJIBI.

5. OmbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHHsI CKOJIbKEHUSI OT Beca Tela U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

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

JaBnenue. CriocoObl yMEHbIIICHUS U YBEIMUEHUs AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUd Tra3a oT 00béMa, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TEJAMU, KUAKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTnueckue MamuHbl. 3aBUCUMOCTH JABJICHUS >KUJIKOCTH OT
ryounsl.  [mapocratmueckuii  mapagokc. CooOmiarommuecs cocyasl. [ 'mapaBmudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpuuuHBI CylIecTBOBaHUS BO3YLIHOM
obomoukn 3emmu. OnbiT Toppuuermu. M3mepenune atmocdepHOro naBieHHs. 3aBUCUMOCTH
aTMOoc(epHOrO JaBJIEHHUA OT BBICOTHI HaJd YypoBHeM Mops. [lpubopbl mis u3MepeHUs
aTMOC(epHOTO JTaBICHHUS.

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

Jemoncmpayuu.

1. 3aBHCHMOCTb JIaBJIEHHUS raza OT TEMIIEPATYPBHI.

2. llepenaya naBieHUs KUIAKOCTHIO U Ta30M.

3. Coobmaroiuecs: CoCy/Ibl.

4. I'mapaBiIMUYECKU Mmpecc.



5. IlposiBnenue neicTBHst aTMOC(HEPHOTO JaBIICHUS.

6. 3aBHCHMOCTH BBITAJKUBAIOUICH CHJIBI OT O0BbEMA MOTPY)KEHHOM YacTH Tena |
IIJIOTHOCTHU KUJKOCTH.

7. PaBEHCTBO BBITAJIKUBAIOLIEH CUJIBI BECY BBITECHEHHOM JKUIKOCTH.

8. VYcioBue IuIaBaHMA TeN: IUIABAHUE WIM IIOTPY)KEHHME TelI B 3aBUCHUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEHN TEJIA U KUIAKOCTH.

Jlabopamopubvie pabomot u onvimel.

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

2. OmnpeneneHue BBITATKUBAIONIECH CHJIbI, JEHCTBYIOLIEH Ha TENO, MOTPYXKEHHOE B
YKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOWIECH CHJIbI, JCHCTBYIOIIEH Ha TEJIO B
KUJKOCTH, OT MACCHI TEJA.

4. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCHUMOCTb BHITAJIKMBAIOIIEH CHIIbI, JCUCTBYIOMICH Ha
TEJO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOM B MKUAKOCTh YaCTU TeJIa U OT INIOTHOCTH
KHUJIKOCTH.

5. KoHcTpympoBaHue apeoMeTrpa WIM KOHCTPYMPOBAHME JIOAKHM M OIpEAeNIeHHe €€
Irpy30II0AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIHOCTB. JHEpPIus.

Mexannyeckas pabota. MOIIHOCTb.

[IpocThie MexaHu3Mbl: pblyar, OJOK, HaKJIOHHas IUIOCKOCTh. [IpaBmiio paBHOBecus
priuara. [IpuMmeHeHue mpaBuia paBHOBECHS pblyara K OJOKY. «30JI0TO€ MPaBUIIO» MEXaHHUKH.
KITJI mpocTeix Mmexanu3MoB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckas sHeprus. KuHernueckas W moTeHUualbHass 3Heprus. I[lpeBpamieHne
OJHOTO BHJa MEXAHMYECKOU SHEPTUH B APYTroil. 3aKOH COXPAHEHUS YHEPTUH B MEXaHUKE.

Hemoncmpayuu.

1. Ilpumepbl IPOCTHIX MEXAaHU3MOB.

Jlabopamopnwie pabomul u onvimel.

1. Ompenenenne paOOTHl CHIBI TPEHUS MPU PABHOMEPHOM JBIKEHHUU Tea IO
TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBaHue yclIOBUI paBHOBECHUS pblyara.

3. Usmepenune KIIJ] HakIOHHOM MJIOCKOCTH.

4. H3yueHue 3aKOHA COXPAaHEHUS MEXaHUYECKOU dHEPrUU.
8 KVIACC

Pa3zpen 6. TensioBblie IBJICHUS.

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYISIPHO-KMHETUYECKOW TEOpUH CTPOECHMS BemiecTBa. Macca
U pa3Mepbl aroMOB W MOJEKyld. OTbITb, MNOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPHUHU.

Monpenu TBEPAOTO, KHUAKOTO U ra3000pa3HOr0 COCTOSHUI BelecTBa. Kpucramindeckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH U TBEPABIX TN HA OCHOBE TOJOKEHUI
MOJIEKYJIIPHO-KMHETHYEeCKOM Teopun. (CMauuMBaHME W KalnWUIApHBIE sBIeHUS. TemnoBoe
pacLIUpEHUE U CHKATHE.



Temneparypa. CBs3p TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBM)KEHMSI YACTHII.
Buyrpennsis sHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEM »SHEpruu: TeIvionepenada u
coBepiieHre paboTel. Bupl Teronepeaayn: TeIIONPOBOAHOCTD, KOHBEKIIHS, U3ITyUCHHE.

KomnuectBo TeruoTel. YaenpHas TEIUIOEMKOCTh BeIIeCTBA. TermmooOMeH U TEIioBOe
paBHOBecHE. YpaBHEHUE TeEIUIOBOro OanaHca. [lnaBineHue m oTBepleBaHUE KPUCTAIIIMYECKHX
BEILIECTB. YJelbHas TemioTa tuiaBieHus. [lapooOpasoBanue u koHjaeHcauus. Mcmapenue.
Kunenue. YnenbHas TtermioTa mnapooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIEHHUS OT
aTMOC(EpPHOTO JTaBICHHUS.

Brnaxnocts Bo3ayxa.

OHeprus ToIMBa. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[Ipunnunsr padotsl TeruoBbiXx aBurareneit KIIJ[ temmoBoro nBuratens. TeruioBble
JIBUTATEJIH U 3aIIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMs U MPEBPAILEHUs] JHEPTUH B TEIUIOBBIX IIpoIEccax.

Jemoncmpayuu.

Ha6nronenue 6poyHOBCKOTO JIBUYKEHUS.
Ha6nronenue auddysun.
Habmonenue siBjaeHU cMauylBaHUS M KaMWJUTSIPHBIX SIBJICHHM.
Habntoienue TemnoBoro paciupeHus Tei.
W3menenue naBieHus ra3a npyu U3MEeHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.
[IpaBuna n3mMepeHus TeMepaTypsbl.
Buael Tenonepenayu.
OxmnakJieHue Mpy COBEPLICHUHN PaOOTHI.
Harpesanue npu coBepiieHIH padOThl BHEUTHUMH CHUIIaAMH.
. CpaBHEHME TEIUTIOEMKOCTEN PA3IMYHbBIX BEUIECTB.
. HaGmroneuue xumnenus.
. Habnonenue nocrosiHCTBa TEMIIEpaTyphl MPH TUIaBICHUU.
13. Moenu TEIUIOBEIX ABUTATEIIEN.
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Jlabopamopnwie pabomel u onvimel.
1. OmnbIThl IO 0OHAPYKEHUIO NEHCTBUS CUJI MOJIEKYIISIPHOTO IIPUTSKEHUS.
OnbITHI 0 BRIPAIIMBAHUIO KPUCTANIOB IOBAPEHHOM COJIM WIIK caxapa.

3. OnbIThI 110 HAOTIOIEHUIO TEIIOBOTO PACIIMPEHUS T'a30B, KUAKOCTEH M TBEPIBIX TEJ.
4. OrnpeneneHne NaBJICHUS BO3ayXa B OJJIOHE IIMPHUIIA.
5. OmnbIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTH JaBIEHUS BO3/AyXa OT ero o0béma u

HarpeBaHUs WIH OXJIaKICHUSI.

6. IIpoBepka ruMOTE3bl JMHEHMHON 3aBUCHMOCTH JUIMHBI CTOJOMKA JKUIKOCTH B
TEPMOMETPHUECKOMN TPyOKe OT TeMIIepaTyphl.

7. HalGmioneHnue u3MeHeHHs] BHYTPEHHEW SHEPrUM Tella B pe3yibTare TeIUlonepeaayd u
paboThl BHEIITHUX CHUIL.

8. HccnenoBaHue siBIEHUS TEIIOOOMEHA MPH CMEUITMBAHUH XOJIOIHOW U TOpSYe BOIBI.

9. OmpeneneHne KOJWYECTBA TEIUIOTHI, IOJIYYEHHOIO BOJOW MpH TEMIOoOOMEeHe ¢
HarpeThiM METaJUIMYECKUM IHIIUHAPOM.

10. Omnpenienenue yneabHOM TEMIO0EMKOCTH BEIIECTBA.

11. MccnenoBanue nporecca nCnapeHusl.

12. OnpenieneHne OTHOCUTENBHOM BIa)KHOCTH BO3yXa.

13. Onpenenenue yaenbHOM TEIIOTHI IUIABIEHUS JIbJA.



Pazjnen 7. DiiekTpuyecKkne U MATHUTHbIE SIBJICHHS.

Onektpuzaius Ten. J[Ba pojaa aleKTpUUECKHX 3apsA/oB. BzaummoaelcTBUE 3apsKEHHBIX
ten. 3akoH Kynona (3aBUCHMMOCTb CHUJIBI B3aUMOJICHCTBUS 3apsDKCHHBIX TEJl OT BEIUYHMHbI
3apsJI0B U PACCTOSIHUS MEXKTY TEIAMH).

Onektpuyeckoe mnoJie. Hanpsok€HHOCTD anekTpudeckoro mosjs. [IpuHIuUI cyneprno3uimu
AIIEKTPUYECKUX IT0JIEH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexTpudeckux 3apsaoB. DJIeMEHTapHbIM siekTpudeckuid 3apsg. CtpoeHue
atoma. [IpoBOTHUKY U TUAIIEKTPUKHU. 3aKOH COXPAHECHHS IJIEKTPUUECKOTO 3apsija.

DNEeKTPUYECKUM TOK. YCIOBHUS CYHIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA. VICTOUHUKH
MOCTOSTHHOTO TOKa. JIeMCTBUSL AJIEKTPUUECKOTO TOKa (TETUIOBOE, XMMHMUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onextpuueckass uenb. Cuna Toka. OJnexkTpuyeckoe HampspbkeHue. ComnpoTHUBIIEHHE
MIPOBOJHUKA. YJIeIbHOE COINpPOTHBIEHUE BellecTBa. 3akoH Oma Ui ydacTka LeMu.
[TocnenoBarenpHOE 1 MapauIeIbHOE COETMHEHUE TPOBOHUKOB.

Pabota 1 MOILTHOCTD 3MIEKTpUYEcKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
Y OTpeOUTENN dIIeKTpUUIECKOn dHeprun B ObITy. KopoTKoe 3aMbIkaHue.

[ToctostHHbie MarHuThl. B3auMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJIe.
MaruauTHO€ noJie 3eMJIM U €r0 3Ha4eHue Uil KU3HU Ha 3emie. OneIT Dpcrena. MarauTHoe noJie
AIEKTPUYECKOTO TOKa. [[puMeHeHune 3JIeKTpOMarHuToB B TEXHHUKE. [eiCTBMEe MarHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM. OJIEKTPOJBHUTATENIh TIOCTOSHHOTO TOKa. lcrmosib3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apages. SfBiaeHue  AIEKTpOMAarHUTHOM  wHAYKHWU. [lpaBwno  JleHma.
OnektporeHeparop. CrocoObl TOJyYEeHHS] DIICKTPUUECKOW SHEPruu. ODJEKTPOCTAHIIMU Ha
BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

DIeKTpu3aius Tell.
JIBa pojia ANEeKTPUYECKUX 3apsiI0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO M ACHCTBHE 3JIEKTPOCKOIIA.
DNeKTpocTaTUYeCKass UHIYKLUS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcroyHuky NoCTOSTHHOTO TOKA.
JlericTBUA SIIEKTPUYECKOTO TOKA.
. DIIEKTPUUYECKHUI TOK B KUIAKOCTH.
. ['a30BbIi1 pa3psi.
. U3mepenue cuiibl TOKa aMIEpMETPOM.
. U3mepenue 31eKTpuyecKoro Hanps>KeHus BOJIbTMETPOM.
. Peocrar u mara3uH conpoTHBIICHUM.
. B3aumoielicTBre MOCTOSTHHBIX MarHUTOB.
. MogenupoBaHrue HEBO3MOKHOCTHU Pa3eJICHHs] TIOJIOCOB MArHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarauTHoO€ 1noJie ToKa. DJIeKTPOMarHur.
. JleficTBM€ MarHUTHOTO TOJI HA MPOBOJAHUK C TOKOM.

O ~NUhWNRE
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21.
22.
23.
24,
25.

OneKTpoaBUraTeib NOCTOSIHHOIO TOKA.

HccnenoBanue sBIICHUS 2JIEKTPOMArHUTHOM UHIYKIIMH.

OnsiTel @apagnes.

3aBHCHUMOCTH HaIlpaBJICHUA UHAYKIIMOHHOTO TOKa OT yCJIOBI/Iﬁ €ro BOBHUKHOBCHU.
OneKTporeHepaTop NOCTOSTHHOTO TOKa.

Jlabopamopusie padomot u onvimel.

1. OmbIThl IO HAOTIOJCHUIO JICKTPU3AIUHU TEJl MHAYKIUEH U TIPU CONMMPUKOCHOBECHHUM.

2. HccnenoBanue 1eWCTBUS SJIEKTPUUYECKOTO MO HA MPOBOJHUKH U TUAJICKTPUKH.

3. CoOopka u mpoBepKa padOTHI AIEKTPUUECKOM LIETIH MOCTOSTHHOTO TOKa.

4. W3mepeHue U peryaupoBaHuE CUJIbI TOKA.

5. H3mepeHue u peryimpoBaHUe HAMPSKECHHUSL.

6. HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, TYIIIETO YE€PE3 PE3UCTOP, OT CONMPOTUBIICHUS
pe3ucTopa M HANPSKEHUS Ha PE3UCTOPE.

7. OneIThl, JEMOHCTPUPYIOIINE  3aBUCUMOCTh  DJIEKTPUUECKOTO  COTPOTHBIICHUS
MIPOBOJIHUKA OT €r0 JJTUHBI, IJIOMIAIU TTOTIEPEYHOTO CEUEHUSI U MaTepHuaa.

8. Ilpomepka mpaBuiia CJIOKEHUS HANPSHKEHUH TPU TOCIEAOBATEILHOM COCIMHEHUH
JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia Ijs CHIbI TOKa MpHU NapauieIbHOM COETMHEHUHN PE3UCTOPOB.

10. Omnpenienenne pabOThI AMEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UcTop.

11. OmnpenienieHre MOIIHOCTH JEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12. VccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JIAMIIOUKY, OT HaNpsKEHUs
Ha HEW.

13. Onpenenenue KII/] narpeBatens.

14. UccnenoBaHue MarHUTHOTO B3aUMOJIEHCTBUS MMOCTOSIHHBIX MAarHUTOB.

15. 3yyeHne MarHMTHOTO TMOJSl TOCTOSIHHBIX MAarHUTOB MpPH HX OOBEAMHEHUU U
pa3esieHun.

16. UccnenoBanue 1eHCTBUS JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbITHI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI B3aUMOICUCTBUS KATYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKA M HAIlPaBJICHUS TOKA B KaTYIIIKE.

18. N3ydeHue neiicTBUS MAarHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM.

19. KoHcTpynpoBaHue u u3ydeHre padoThl 3JEKTPOABUTaTENs.

20. Usmepenune KIIJI anekTpoaBuraTeibHON YCTAHOBKH.

21. OnbITHl 1O HMCCIEAOBAHUIO SIBJICHUS DIEKTPOMArHUTHON MHAYKIUHU: HCCIIETOBAaHHE
W3MEHEHMI 3HAYEHUS U HaIlPaBJICHUS WHIYKIIMOHHOTO TOKA.

9 KVIACC

Pazpgen 8. Mexannueckue siBJICHHUA.

Mexanuueckoe ABukeHHe. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTEIBHOCTh
MEXaHMYECKOr0 JBWKEHHUSA. PaBHOMEpHOE mNpsIMOIMHENWHOE JBWXeHHE. HepaBHOMepHOe
npsMOJIMHENHOE JABWKeHHe. CpeAHsss U MIHOBEHHAs CKOPOCTh Teja MpPU HEPAaBHOMEPHOM
JIBUKCHHU.

Yckopenue. PaBHOoyckopeHHOE TpsiMOTHHEHHOe ABmkeHne. CBoOoaHoe nagenue. OmbIThI

T"amunes.

PaBHOMepHOe NBIKEeHHUE 1Mo OKpykHOcTU. [lepuon u yacrora oOpamienus. Jluneitnas u
yri0Basi CKOpocTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.



IIepsbiit 3akoH Herotona. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuHnmn
CYIIEPIIO3UIINH CUIL

Cuna ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHUS CKOJILKEHMsS, CUjia TPEHHS
IIOKOS, IPYTU€ BUJIbI TPEHUSL.

Cuna TsDKECTM M 3aKOH BCEMHPHOTO TSATOTEHHS. YCKOpPEHHE CBOOOJHOTO IMaJCHUS.
HBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocte. HeBecomocTh u
IIEPErPY3KHU.

PaBHOBecue marepuanbHOU TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Wmnynec Tena. M3menenue ummynabca. Mnynabc cuiibl. 3aKOH COXpaHEHHUS HMMITYJIbCA.
PeakTuBHOE nBHXKEHUE.

Mexanudeckasi paboTa U MOIIHOCTh. PaboTa cui TspKecTH, ynmpyrocT, TpeHus. CBsi3b
SHepruu U paboTel. [loTeHnuanbHas SHeprus Tena, MOTHATOrO HaJ MOBEPXHOCTHIO 3EMIIU.
[ToreHnnaneHas 3HEeprus ckatod npyxuHsl. Knnetnueckas sHeprus. Teopema 0 KHHETUYECKOHN
SHEpPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKOW SHEPTHH.

emoncmpayuu.

1. HabmroneHue MeXaHU4ECKOTro JIBIKEHHS TeJla OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHHE IyT€Hl M TPACKTOPHUHA JBHKEHHS OJHOTO M TOTO K€ Tela OTHOCUTEIBHO
PAa3HBIX TEN OTCUETA.

N3mepenune ckopocTr U yCKOPEHHUSI MPSIMOJIUHENHOTO ABYKEHUS.

HccnenoBanue Npu3HaKoB paBHOYCKOPEHHOTO JIBUKECHMS.

HaGnronenue nBuxkeHus Tena o OKpYKHOCTH.

HaGnronenne MexaHMuecKUX SIBJICHUH, IPOUCXOSIIUX B cUcTeMe oTcuéTa «Tenexka»
pH €€ paBHOMEPHOM U YCKOPEHHOM JBM)KEHUHM OTHOCUTEIBHO KaOMHETa (PU3HKH.

owuv AW

7. 3aBHCUMOCTb YCKOPEHHS T€JIa OT MACChl Tejla U ACHCTBYIOIIECH HA HETO CUJIBI.

8. HaOmroneHune paBeHCTBA CUJI IPU B3aUMOJICHCTBUU TE.

9. M3meHeHue Beca Tena Npyu yCKOPEHHOM JIBUKECHHUU.

10. Ilepenaua umnyabca Mpu B3aUMOJACHCTBUU TEIL.

11. IIpeoOpa3oBaHust SHEPTUU HPU B3aUMOJCHCTBUH TEJI.

12. CoxpaHeHue UMITyJIbCa IPU HEYIPYTOM B3aHUMOICHCTBHH.

13. CoxpaHeHue UMIyJbca MPHU a0COJIIOTHO YIPYTOM B3aUMOJICHCTBHH.

14. HaGmroieHne peakTUBHOTO JBUKCHUSI.

15. CoxpaHeHue MEXaHU4ECKOW SHEPTUU MPU CBOOOHOM MaICHUU.

16. CoxpaHeHHE MEXaHUYECKOM SHEPTUHU NIPH IBMKEHUH TeJla N0 JEHCTBUEM MPYKUHBI.

Jlabopamopnuie pabomul u onvimel.

1. KoHcTpyupoBaHue TpakTa JUisl pa3srOHa U JajJbHEHIIEro pPaBHOMEPHOIO IABMKEHUS
LIapUKa UIIU TEJIEKKH.

2. OmpeneneHue cpeAHEl CKOPOCTU CKOJNBbKEHHUs Opycka WU ABW)KCHUS HIapHKa IO
HAaKJIOHHOM TJIOCKOCTH.

3. OmnpeneneHue yCKOPEHHs Tejla MPU PABHOYCKOPEHHOM JIBHXKEHMHM [0 HAKJIOHHOM
MJIOCKOCTH.

4. WccrnegoBaHue 3aBUCUMOCTH IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIDKEHUU 0€3
HayalabHOUN CKOPOCTH.
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10.

11.

[IpoBepka THUMNOTE3Bl: €CIM TPU PABHOYCKOPEHHOM JBW)KCHHHM O€3 HadaIbHON
CKOPOCTM TIyTH OTHOCSTCA KaK psJI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEKYTKHA BPEMEHHU OTUHAKOBBI.

HccnenoBanue 3aBHCUMOCTH CHJIBI TPEHHS CKOJBXKEHHUS OT CHJIBI HOPMAJBHOTO
JTaBJICHMUS.

Onpenenenne KodhUITUESHTA TPEHUS CKOJIBKCHHUSL.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenue pa®OTBHI CWIIBI TPEHUS MPH pPABHOMEPHOM [BIDKCHHUHM Tela IO
TOPU30HTAIBHON IIOBEPXHOCTH.

Omnpenenenue pabOTHI CHIIBI YIPYrOCTH NpPU TOABEME Tpy3a C HCIIOJIB30BaHHUEM
HETIOIBMXKHOTO Y TIOJIBIPKHOTO OJIOKOB.

N3yuenune 3aKkoHa COXpaHEHUS YHEPTUH.

Pa3nen 9. Mexannueckue Koj1e0aHHUS M BOJIHBI.
KonebarenbHoe apmxeHune. OCHOBHBIE XapaKTEpUCTUKU KojeOaHUM: MEepuoj, 4acroTa,
aMIMTyna. MareMatudecKuilk M NpPYKMHHBIM MasTHUKM. lIpeBpamienne »Heprum Ipu

K0JIe0aTEIHLHOM IBMKEHNH.

3aryxatomue konebanus. BoeiHyxneHHbie koebanus. Pesonanc. MexaHudeckune BOJHBI.
CaolicTBa MexaHMYeCKHX BOJIH. [IpoAosibHBIE M TTOTIEpEYHBIE BOJIHBI. J[JIMHA BOJHBI U CKOPOCTH
e€ pacrpocTpaHeHHs. MexaHn4YeCKHe BOJHBI B TBEPIOM TEJE, CEUCMUYECKUE BOJIHBI.

3ByK. 'poMKOCTB 3ByKa 1 BbicoTa ToHA. OTpakeHue 3Byka. MHppa3Byk u yinbTpa3ByK.

emoncmpayuu.

=

vuhwnN

Ha6nronenue konebanuii T Mo 1eWCTBUEM CHIIBI TSHKECTH M CHITBI YIIPYT'OCTH.
Ha6mronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGnronenue BeIHYKIEHHBIX KOJIEOaHUHN U pe30HaHCA.

PacnipocTpanenue npo0bHBIX U TOTIEPEYHBIX BOJIH (HA MOJIEIIH ).

HaGnronenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI PE30HaHC.

Jlabopamopnwie pabomel u onvimel.

1.
2.
3.

7.

OmnpezeneHne 4acTOThI U IEpHOAA KoleOaHUH MaTeMaTUYeCKOro MasiTHUKA.
OmnpezeneHne 4acTOThl U MepHoa KojaeOaHU MPYKUHHOIO MasiTHUKA.

HccnenoBanue 3aBUCMMOCTH NepHOja KojeOaHWH IMOJBELIEHHONO K HUTHU Ipys3a OT
JUIUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH Iepuosia KoieOaHUH NPYKUHHOTO MasiTHHKA OT MacChl
rpysa.

IIpoBepka HE3aBUCHUMOCTH IEpHOAA KOJIEOAHUHM Trpys3a, MOABELIEHHOIO K HHUTH, OT
Macchl Tpy3a.

OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb IepHOJa KoJeOaHUl HpYKUHHOIO
MasiTHUKa OT Macchl Ipy3a 1 KECTKOCTHU NMPY>KUHBI.

N3mepenune yckopeHHst CBOOOHOTO MaJeHUs.

Pazgen 10. D1eKTpOMarHuTHOE 10JIe M JIEKTPOMATHUTHBIC BOJIHBI.
ONEeKTPOMarHUTHOE NOJie. DJIEKTPOMAarHUTHblE BOJHBL. (CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkana snekTpoMarHUTHBIX BOJH. Mcnonp3oBaHue 37IEKTPOMAarHUTHBIX BOJIH Ul COTOBOM

CBA3H.

DnekTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
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1. CBoiicTBa IEKTPOMArHUTHBIX BOJIH.

2. BoJiHOBBIE CBOMCTBA CBETA.

Jlabopamopusvie padbomot u onvimel.

1. H3y4yeHue CBOMCTB AIEKTPOMATHUTHBIX BOJH C IOMOIIBI0 MOOHIBHOTO TenedoHa.

Pa3nen 11. CBeToBbIe SIBJIEHUS.

JlyueBas mopenb cBera. Mcrounuku cera. lIpsMosMHEHOE pacnpoOCTpaHEHUE CBETA.
3armenust Connua u Jlynel. Otpakenue ceta. [1nockoe 3epkano. 3akoH OTpakKeHHUs CBETA.

[Ipenomnenue cBeta. 3akoH IpenomiieHus: cBeTa. [lojiHoe BHyTpeHHEEe OTpaKEHUE CBETA.
Hcnonb30BaHNe NOJHOTO BHYTPEHHEIO OTPAYKEHUsI B ONTUYECKUX CBETOBOJaX.

JIunza. Xox nyueit B ymuze. Omnrtmueckas cucrema (oToammapara, MHUKpPOCKONA U
Teneckomna. ['1a3 kak ontudeckas cucreMa. baM3opykocTs U 1abHO30PKOCTb.

Paznoxenue 6enoro csera B criektp. OnbiTel HhtoToHa. Clio)keHne CIEKTPaIbHbBIX LIBETOB.
Jucnepcus cera.

Jemoncmpayuu.

[IpssMonMHENHOE pAacIIPOCTPAHEHHUE CBETA.

OtpaxeHue cBera.

[Tonydyenue n300pakeHUI B TUIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKajax.
[Ipenomiienue cpera.

OnTuueckuii CBETOBOJI.

Xon mydeii B coOuparomei JTnH3e.

XoJ myder B pacCEUBAIOIIEH JIMH3E.

[Tonydyenune n300paskeHUI C TOMOIIIBIO JTHH3.

[Ipunnun neiictBus GoTroanmapara, MUKPOCKOTIA M TEJIECKOTIA.

10. Mogens riasa.

11. PaznoxxeHue 6e10ro cBeTa B CIIEKTD.

12. [lonyueHue 6e10r0 CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie pabomel u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH yIJIa OTPA)KEHUSI CBETOBOTO JIyya OT yrja MaJIeHusl.
2. UM3ydeHue xapaKTepUCTHK U300paKeHUs MPEAMETa B IUIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTHU yriia MPEIOMIICHHUS] CBETOBOTO Jy4a OT yIJia MaJeHus Ha
IPaHULIE «BO3IyX—CTEKIION.

[Tony4yeHue n300paKeHHI ¢ IOMOIIBIO COOMPAIOIICH JTNH3HI.

Omnpenenenre (GOKYCHOTO PAaCCTOSHUS M ONTUYECKON CHIIbI COOUPAIOIIEH TUH3BI.
OnbITHI MO Pa3I0KEHHUIO OEI0Tr0 CBETa B CHEKTP.

OneITHl MO BOCHPUATHIO LIBETa MPEIMETOB MPU UX HAOIIOJECHUHM 4Yepe3 I[BETOBBIC
(UITBTPBI.

Pa3pen 12. KBaHTOBLIC SIBJICHHUS.

OmnsiTel Pesepdopaa u manerapuas monaens aroma. Monens aroma bopa. Ucnyckanue u
noryionieHue ceera atoMoM. KBanTel. JIuHeluaTeie CIEKTPHI.

PamnoaktuBHOCTE. Anbda, Oera- u ramma-uznydeHus. CTpoeHHEe aTOMHOTO sjpa.
Hyknonnas mopens aromHoro siapa. WM3otomel. PammoaktuBHble mnpeBpaieHus. [lepuon
MOJIypacnaa aTOMHBIX sJIEp.

SnepHble peakuy. 3aKOHbBI COXPAHEHHUs 3apsI0BOTO U MacCOBOIO YHUCEI. DHEPIHUs CBA3H
aToMHBIX siep. CBsi3b Macchl U SHepruu. Peakinuu cuHte3a u AeneHus sanep. Vcrounuku
sHepruu CoJiHIA U 3BE3NL.

LNk WNE

No wu s
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SnepHas oHepreTuka. JleMcTBUA paAMOAKTUBHBIX U3JIy4YCHUI HA KUBBIC OPraHU3MBI.
Jemoncmpayuu.

1. CnexTpsl U3JIy4€HUs U TOTJIOMICHHUS.

2. CHexTpsl pa3InyHbIX [a30B.

3. CnekTp Bojopoa.

4. HabmoneHue TpekoB B kaMepe Buibcona.

5. Pabota cuérurka HOHU3UPYIOUINX U3ITyICHUH.

Perucrpanus u3mydeHus IPUPOTHBIX MUHEPAIOB U IMPOTYKTOB.

Jlabopamopusie padomot u onvimel.

1. HaOmroneHue CIUTONIHBIX ¥ JMHEWYAThIX CIIEKTPOB U3ITyUCHHS.

2. HccnenoBaHue TpPEKOB: HM3MEpPEHUE SHEPrUM YacTUIBl 10 TOPMO3HOMY MyTH (IO

¢doTorpadusim).

3. M3mepeHue paguoakTUBHOIO (poHa.

IHoBTOpHUTEILHO-00001IAKOIIIUI MOIYIb.

[ToBTOpHUTENBHO-0000IIAIONMIT  MOAYJb  TMpEJHA3HAYEeH JUIsi CHCTeMaTH3allihd U
0000IIeHUsT TPEIMETHOTO COJICPIKAHHSI M OTIBITA JIEITETLHOCTH, IPHOOPETEHHOTO TP H3YYCHUT
BCero Kypca (pu3mkm, a Taxke IS MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY JK3aMEHY IT0
¢buzuke s 00yJaromuxcs, BEIOPaBIIMX 3TOT YU€OHBIN MPEIMET.

[lpy wW3y4YeHWM MJaHHOTO MOXYAS PEATH3YIOTCS W CHCTEMATH3HPYIOTCS  BHIBI
NEATeNbHOCTH, Ha OCHOBE KOTOPBHIX oOOecrmeunBaeTcs JOCTIKEHHE TPEAMETHBIX U
MeTanpeIMETHBIX TUIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUs, (HopMUpyeTCs eCTeCTBEHHOHAaydHas
IPaMOTHOCTb: OCBOCHHME HAayYHBIX METOJOB HCCIECIOBaHMS SIBICHUH MPUPOJBl U TEXHUKH,
OBJIAZICHUE YMEHUSAMHU OOBSICHATh (U3MUYECKHE SBJICHHS, IPUMEHsS IOJydeHHbIE 3HaHUS,
pemaTh 3a/1a4u, B TOM YHCJIC KAaU€CTBEHHBIE U KCIIEPUMEHTAIbHBIC.

[IpyHIMONATBEHO NEATEIbHOCTHBIN XapaKTep JAaHHOTO pa3/iela pealn3yercs 3a CU€T TOoro,
4TO 00y4arolrecs BhIIOIHAIOT 3aJaHNs, B KOTOPBIX UM MpeAIaracTcs:

Ha OCHOBE MOJIyYCHHbIX 3HAHUI paclio3HaBaTh U HAyYHO OOBSACHATH (PU3MUECKUE SIBICHUS
B OKpY’Karolle Ipupojie U OBCEAHEBHON KU3HM;

UCIOJb30BaTh HAy4YHbIC METOJbI UCCIENI0BAaHUS (PU3MUECKUX SIBICHHUM, B TOM 4HCle Ui
IIPOBEPKU IMIIOTE3 U NOJIY4YEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayyHble OCHOBBI HambOoyiee BAXKHBIX JIOCTUKEHMH COBPEMEHHBIX TEXHOJIOTH,
HarnpuMmep, MPaKTHYECKOrO MCIOJIb30BAaHUS PA3IUYHBIX HMCTOYHMKOB SHEPrUM HA OCHOBE
3aKOHa MPEBPAICHUs U COXPAHEHHsI BCEX U3BECTHBIX BUJIOB SHEPIHH.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yyenne Qu3MKM Ha YPOBHE OCHOBHOTO o0O0OwIEro 0Opa3oBaHMs HANpPaBIEHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAITPCAMETHBIX U IMMPEAMCTHBIX 06pa30BaT€J'IBHI>IX PE3YyIbTATOB.

B pesynbrate wu3ydeHus GU3MKM HAa YPOBHE OCHOBHOTO oOmero oOpa3oBaHus Yy

oOyyaromerocst OyayT cOpMHUPOBAHBI CIIEIYIOUINE THNYHOCTHBIC PE3yIbTAThl B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSA:

— TIPOSIBIICHUE WHTEPECa K HCTOPUH M COBPEMEHHOMY COCTOSIHUIO POCCUICKON (hrU3MUecKoit
HayKU,

— LIEHHOCTHOE OTHOLIEHHUE K IOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa:kIaHCKOr0 M yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

— I'OTOBHOCTBb K aKTUBHOMY Y4YaCTHUIO B 06CY)KI[€HI/II/I O6HIGCTB6HHO SHAYUMBIX U DTUYCCKUX
po0sieM, CBSI3aHHbBIX C IPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN PU3UKH;

— OCO3HAHUEC BAXKHOCTU MOPAJIbHO-3THYCCKUX NPUHIHUIIOB B JCATCIBHOCTH y‘-IéHOFO;

3) 3cTeTM4YEeCKOr0 BOCIIUTAHMS:

— BOCHIPUATHE ICTETUUYECKUX KayecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO MOCTPOCHHUS,
CTPOroCcTu, TOYHOCTH, JIAKOHUYHOCTH,

4) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

— OCO3HaHHE IIEHHOCTH (PU3MYECKON HAayKHM KaK MOIIHOTO WHCTPYMEHTAa TO3HAHUS MHPA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUIIIEH COCTABISIONIEH KyIbTYpHI;

— pa3BUTHE HAYYHOH JTI0003HATEIHHOCTH, HUHTEPECA K UCCIIEI0BATENIbCKOM 1EATEIbHOCTH;

5) ¢popmMupoBanus KYJIbTYPHI 310POBbSI H IMOHHOHAJIBLHOI0O 0JIATOIIOTYYHsI:

— OCO3HaHHe LIEHHOCTH 0Oe30macHoro obpasa *H3HH B COBPEMEHHOM TEXHOJIOTHUYECKOM
MHpE, B@KHOCTH TMpaBWi O€30MacHOr0 TMOBEACHUS Ha TpaHCIOpTE, Ha JOpOrax, cC
ANEKTPUYECKUM U TEIJIOBBIM 000PY/IOBAaHUEM B JIOMAIIHUX YCIOBHSIX;

— chopMupoBaHHOCTH HaBbIKa peduieKCHH, NMPU3HAHHE CBOETO MpaBa Ha OLIMOKY M TaKOro
e MpaBa y APyroro 4eloBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

— aKTHBHOE y4acTHe B pEelICHUH MPaKTHYECKHUX 3ajau (B pamMKax ceMbU, 00pa30BaTeIbHOM
OpraHM3aliy, Tropoja, Kpas) TEXHOJOTHYECKOM U  COIMAJbHOM HANpaBICHHOCTH,
TpeOyIOIMMX B TOM YHCIie U GU3NIECKUX 3HAHUH;

— UHTEpEC K MPAKTUYECKOMY U3YUYCHHIO Tpodeccuil, CBI3aHHBIX C PU3UKOII;

7) 3KOJIOrNYeCcKOro BOCIIMTAHMA:

— OpHEHTalus Ha TMpUMEHEHHE (QU3NYECKHX 3HAHWM U1 pelieHus 3agad B objacTu
OKpY)KaloIlel cpelibl, TNIAHUPOBAHUS MOCTYNKOB U OIEHKUA HUX BO3MOXKHBIX MOCIEACTBHIA
JUISL OKpYKaroLIel cpebl;

— OCO3HaHHE TTI00aTBHOTO XapaKTepa dKOJOTHYECKUX MPOOIeM U MyTel UX pelIeHHUs,

8) ajanTanyu K U3MEHSIOIMMCS YCJIOBHAM COLUAIBLHON U MPUPOIHOM CPebl:

— MOTpeOHOCTh BO B3aMMOJCHCTBHM TMpPH BBINOJIHEHUU HCCIEIOBAHUM M TMPOEKTOB
(bu3nuecKoil HaNpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO IESITEIbHOCTD;

— MOTpeOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAHWI, B TOM 4HCIe (HOPMYIUPOBATH HJIEH,
MOHATHS, TUTIOTE3bI O (PU3MUECKUX 0OBEKTAX U SIBICHUSX;
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e — oco3HaHUE Ae(HUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIICTEHTHOCTEH B 00J1aCTH (DU3UKH;

® — [UIAHUPOBAHHE CBOETO PA3BUTHUS B MPHOOPETCHUH HOBBIX (DU3MUCCKUX 3HAHMIA;

® — CTpEMJICHUE aHAJIM3UPOBAThH U BBISBIIATH B3aUMOCBSI3H MPHPO/IbI, OOIIECTBA U SIKOHOMHUKH,
B TOM YHCJIC C HCIIOJIb30BaHHEM (DU3NYCCKUX 3HAHUM;

e — OIICHKAa CBOUX JICHCTBHHM C YY€TOM BJIHMSHHS Ha OKDPYXKAIOIIYI0 CPEIy, BO3MOMKHBIX
rI100aIbHBIX IIOCIIEACTBUHN.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesymeraTe oOcBOeHHMs TporpaMMbl TO (M3MKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpaszoBaHusi y oOydwaromerocss OyayT copMUpOBaHBI MeTampeaMeTHbIe Pe3yJabTaThl,
BKJIIOUYAIOLIME TO3HABaTeNIbHbIE YHUBEPCAJbHbIE YueOHbIE JIEHCTBUS, KOMMYHUKATHBHbIE
YHUBEpCaJIbHbIE yUeOHbIE NEUCTBUS, PETYISATUBHbIE YHUBEPCAIbHbIE YUeOHbIE AEHCTBHUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC y‘-leﬁHl)Ie JecTBUSA

ba3oBble joruyeckue a1eiicTBUsA:
® BBISBIIATH U XapaKTEPU30BaTh CYIICCTBCHHBIC IPU3HAKN OOBEKTOB (SIBJICHUH);
® YCTAaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KJIACCH(PHUKAIIUN, OCHOBAHUS JIJIS 0000IIeHNUs
Y CPaBHCHWS,;
® BBIABJIATH 3aKOHOMEPHOCTH M MPOTHBOPEUMS B pacCMaTpUBaeMbIX (paKkTax, JAHHBIX U
HaOJIOICHUSAX, OTHOCALIUXCS K (PU3NUECKUM SIBIICHUSIM;
® BBIABIATH MPUYUHHO-CIICACTBEHHbIE CBSA3M NPU HU3YYCHHH (PU3NYECKUX SIBICHUU U
MPOLIECCOB, JeNaTh BBIBOJBI C HCIHOJb30BAaHUEM JEIYKTHUBHBIX W HMHIYKTHUBHBIX
YMO3aK/IIOUEeHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3X (PU3NUECKUX BEITHYNH;
® CaMOCTOSATENIbHO BBIOMpPAaTh CMOCOO pemieHuss ydeOHOW (u3uueckod 3amayu
(cpaBHEHHE HECKOJbKUX BapHaHTOB pEIIeHMs, BBIOOp HamOoJiee MOAXOSIIEr0 C
y4€TOM CaMOCTOSATEIbHO BBIACICHHBIX KPUTEPHEB).
Ba3oBble uccienoBarebCcKHe 1eHCTBUA .
®  CIOJIb30BAaTh BOMPOCHI KaK UCCIIEOBATEIbCKUN HHCTPYMEHT MTO3HAHUS;
® T[POBOJUTH IO CAMOCTOSATEIbHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIOXKHBIH
(bu3nuecKuit IKCIEPUMEHT, HEOOIbIIIOE HCCieI0BaHHEe (PU3UYECKOTO SIBIICHUS;
® OIEHUBATh Ha MPUMEHUMOCTbh U JAOCTOBEPHOCTh MH(MOPMALKIO, TIOJYYCHHYIO B XOJe
WCCIIEIOBAHUS W SKCIIEPUMEHTA;
® caMOCTOATENbHO (OopMynupoBaTh O0O0OOIIEHHMS U BBIBOJABI IO  pe3ylibTaTaM
MIPOBEIEHHOTO HAOIIO/ICHUS, OTIBITA, UCCIIEIOBAHMS,
® MPOTHO3MPOBATH BO3MOKHOE JallbHENIIee pa3BUTHE (PU3NUECKUX MPOIIECCOB, a TaKKe
BBIJIBUTATh MPEIOJIOKEHUS 00 UX PAa3BUTHUHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.
Padora ¢ undpopmanueii:
® TMPUMEHATh PA3NIUYHBIE METOJbI, MHCTPYMEHTHI M 3allpoChl MpU TMOHCKE U OTOOpe
nHG(OPMALIUY WIH JAHHBIX ¢ YYETOM MPEATIOKEHHON yueOHOU (r3ndeckoit 3a1a4u;
® aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MHPOPMAINIO PA3TUYHBIX
BUJIOB ¥ JOPM TMpeACTaABICHUS;
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CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBbHYIO (OpPMY MpeAcCTaBIeHUS HHGOpMAIMH U
WUTIOCTPUPOBATh pelIaeMble 3a7ayll HECJIOXHBIMH CXEMaMHM, JuarpaMMaMH, WHON
rpaduKoif 1 ©X KOMOUHAIHSIMH.

KOMMyHHKaTI/IBHBIe YHUBEPCAJBHBIC yqeﬁnble JaelcTBHUA:

B X0Je O0OCyXaeHus y4eOHOro Marepuana, pe3yabTaToB JIadOpaTOpHBIX paboT u
IIPOEKTOB 33J]aBaTh BOIIPOCHI 10 CYLIECTBY O0CYKIAa€MOM TEMBbI M BBICKA3bIBATh UJIEH,
HaIleJICHHBIE HA PEIICHUE 3a/1a41 U MOAJIepKaHne 01aroKenaTelbHOCTH OOIeHHS;
COMOCTAaBJIATh CBOU CYXKICHHUS C CYXKJIEGHUSMU JPYTMX YYacCTHMKOB JMajora,
oOHapyXUBaTh Pa3IMYNe U CXOJICTBO MO3HIINH;

BBIpaXaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U MTUCHMEHHBIX TEKCTaX;

NyOJIMYHO  MPEACTaBIATh  PE3yJAbTaThl  BBINOJHEHHOTO  (DU3MYECKOro  OIbITa
(3KCTIepuMeEHTa, UCCIIeI0BaHNUs, IPOEKTA);

MOHMMAaTh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHAWBUIAYaJbHOW pabOTHI
MIPH pELIeHNH KOHKPETHON (pr3nuecKoil mpoOiaemsl;

MPUHAMATh [EIH COBMECTHOW JIEATEIhHOCTH, OPraHWU30BBIBATH JEHCTBHS 1O €€
JOCTHKEHHIO: PacHpeleNiaTh poJid, 00CYyKIaTh MPOLIECCHl U Pe3yIbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIIOJICH

BBITIOJIHATh CBOIO 4acTh pabOThl, JOCTUTash KaueCTBEHHOI'O pe3yibTara IO CBOEMY
HaTPaBJICHUIO U KOOPIUHHUPYS CBOU JACUCTBUS C IPYTHMH YWICHAMH KOMAHIBI;
OIICHMBAaTh KayecTBO CBOEro BKJIaga B OOMUNH MNPOIYKT 1O KPUTEPUSM,
CaMOCTOATENIBHO C()OPMYIUPOBAHHBIM YJaCTHUKAMU B3aUMOJIEHCTBUSI.

PeryasiTuBHbIe YHHBEpPCAJbHbIE YUeOHbIE 1elCTBHS

Camoopranuszanms:

BBISIBIISITH MTPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYalUsIX, TPEOYIOMUX I pEeUICHUS
(bu3znyecKux 3HAHUI;

OpUEHTHPOBATHCSA B PAa3IMYHBIX MOAXOAAX TNPUHATHS PpEHIeHUH (MHIUBUIYaIbHOE,
MPUHSATHE PEIICHUs B TPYIIe, IPUHATHE PELICHUI IPYIIO);

CaMOCTOSITEJIBHO COCTAaBJISATh AJTOPUTM pelieHus (U3NYECKO 3aJayd WM IUIaHa
HCCIIEIOBAHUSL C YYETOM HMEIOLIUXCA PECypCcOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHUPOBATh MpeAsiaraéMble BapUaHThl PELICHUII;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIlICHHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHBII HHTEJJIEKT:

JlaBaTh aI€KBATHYIO OLICHKY CUTYalLlUH U MpeJylaraTh IjaH €€ U3MEHEeHMS;

OOBSICHATh MPUYUHBI JOCTHXKEHHUS (HEIOCTU)KEHUS) Ppe3yJabTaToOB JEATeNbHOCTH,
J1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATENILHOCTD (B TOM YHUCIE B XOJ BBINOJHEHUS (PU3NYECKOTO
UCCIIEIOBAaHUST WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, HM3MEHHBIIMXCS
CUTYallUi, YCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYJHOCTEIH;

OILICHMBATh COOTBETCTBUE PE3YNIbTATA LIENH U YCIOBUAM;

CTaBUTh ce0s1 Ha MECTO JIPYroro 4ejaoBeKa B XOJIE CHOpa WM JUCKYCCUM Ha HAy4HYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JOTHKY JIPYTroro;
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e T[pHU3HABATHh CBOE MpaBO HA OMMOKY NpPU pPEHICHHH (QHU3UUECKUX 3ajady MU B
YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYIOro.

HNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenust B 7 KJjacce mpeaMETHBIE pe3yiIbTaThl HAa 0a30BOM YPOBHE JOJDKHBI

oTpakaTh C(HOPMUPOBAHHOCTD y OOyUAIOIIUXCS YMEHUN:

® UCMOJB30BAaTh TOHATHS: (U3UYECKME U XUMHUYECKHE SBJICHUS, HAOIOJCHNE,
HKCIIEPUMEHT, MOJIEIb, TUIIOTE3a, CIUHHUIBI (PU3MUYECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperaTHbIE COCTOSIHUS BellecTBa (TBEPIOE, KHIKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBIKEHHE  (paBHOMEpHOE, HEpaBHOMEpPHOE,  TPSMOJMHEHHOE),  TpPaeKTOpHS,
paBHOJEHCTBYIOIAsl cwia, jAedopmarus (ympyrasi, IUIaCTUYECKasi), HEBECOMOCTD,
COOOIIAOIINECS COCY/IbI;

e paznmuuath sBIeHUs (UQdy3us, TEIIOBOE IBIKEHUE YaCTHI] BEIIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE IBW)KEHUE, WHEPILHs, B3aUMOJICHCTBHE TeJ, PAaBHOBECHE
TBEPIBIX TEN C 3aKPEIUIEHHOW OChI0 BpalIeHWs, Ieperada MaBICHHsS TBEPIBIMU
TEJIaMU, JKUAKOCTSMH U Ta3aMH, aTMOC(HEpHOE JTaBIICHUE, IIJIaBaHUE Tell, IPEBPAICHHUS
MEXaHMYECKOW YHEPTHH) TI0 OMTUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JIEMOHCTPHUPYIOIINX JTaHHOE (PrU3nUIecKoe SBIICHUE,

® pacro3HaBaTh MPOSBICHHE M3YYCHHBIX (PM3NYECKUX SBICHUIA B OKPY)KAIOIIEM MUpE, B
TOM dYHCiIe (QU3NYECCKHE SBJICHUS B TNPHUPOJC: MPUMEPHI JBIKCHUS C PAa3IMYHBIMU
CKOPOCTAMHU B XKMBOM M HEXKHUBOW TPUPOJE, NEHUCTBUE CUJIBI TPEHHUS B MPUPOAEC U
TEXHUKE, BIMSHHE aTMOC(PEPHOTO AABJICHUS Ha XUBOM OpraHusM, IUIaBaHUE phbIO,
pBIUard B TeJjie YeJOBEKa, MPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICJISITH CYIIECTBEHHBIEC CBOMCTBA (MTPU3HAKHN ) (PM3UUECKHUX SBJIICHU;

® OIUCHIBaTh U3yYEHHBIE CBOMCTBA TEN U (HU3UUECKUE SIBICHUS, UCTIONb3Yys GU3NYECKUE
BENTMYMHBI (Macca, 00bEM, IMJIOTHOCTh BEIIECTBA, BPEMsl, MyTh, CKOPOCTh, CPEIHSAA
CKOPOCTb, CHJIa YIPYrOoCTH, cUja TSDKECTH, BeC Tella, Ccuja TPEHUs, JaBlieHUE
(TBEpImoro Tema, XKUAKOCTH, rasza), BBITAJKMBAIOLIAs CHJIA, MeXaHHMYecKas pabora,
MOIIIHOCTh, IUJICYO CHJIBL, MOMEHT CHJIBbI, KOI(PQHUIMEHT TIOJE3HOTO JIeHCTBUS
MEXaHHU3MOB, KUHETHUYECKas U MOTEHIMAIbHAs SHEPrusi), MpH OMUCAHUHU MPABUIBHO
TPAKTOBATh (PU3NYECKHUII CMBICI HCIOIb3yEMbIX BETUUHH, UX 0003HAYCHUS U €TUHUILIBI
(bu3MYeCKUX BEIUYUH, HAXOAUTh (OPMYNbI, CBA3BIBAIOIINE MaHHYI (PU3UUYECKYIO
BETMYMHY C JPYTMMH BEIWYMHAMH, CTPOUTH TpapUKd HU3YUYEHHBIX 3aBHCUMOCTEH
(U3HYECKUX BEINYMH;

® XapaKTepU30BaTh CBOMCTBA Ted, (U3MYECKHE SBICHHUS U IPOLIECCHl, HCIOJIb3YS
MpaBUJIa CIIOKEHUs CHJI (BIIOJIb OJHOW mpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH
ApxuMmesa, MpaBUIIO paBHOBECHS pblyara (OJ0Ka), «30JI0TO€ MPABUIIO» MEXaHHUKH,
3aKOH COXPAaHEHUS MEXaHWYECKON SHEpruu, TMpU OSTOM JaBaTh CJIOBECHYIO
(hOopMyITHPOBKY 3aKOHA U 3aMMCHIBATh €T0 MaTEMaTHUYECKOE BBIPAKCHHE;

e O00BSICHATH (U3MYECKHUE SIBIICHUS, MPOILIECCHl U CBOICTBA Teld, B TOM YHUCIE U B
KOHTEKCTE CHUTYaIlMil MPaKTHKOOPHEHTUPOBAHHOTO XapakTepa: BBISBIATH MPUYHUHHO-
CJIEZICTBEHHBIE CBSI3M, CTPOUTh OOBSICHEHNE U3 1—2 JIOTHYECKUX IIAroB ¢ Onopoil Ha 1—
2 W3y4eHHBIX CBOWCTBa (U3MUECKUX SIBICHHM, (PU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;
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pemaTh pacy€THble 3a7auyd B 12 JEUCTBHS, HCIONB3ys 3aKOHBI U (OPMYIIBI,
CBsI3pIBalOIIME (DU3MYECKHME BEIMYMHBI: Ha OCHOBE aHAJIM3a YCIOBHUA 3a/aud
3alUCBIBATh KPAaTKOE YCIOBUE, MOJCTABIATH (DPU3NYECKHE BEIWYMHBI B (POPMYIBI U
MPOBOJIUTH PAcuéThl, HAXOAUTh CIPABOYHBIC JAHHBIC, HEOOXOAMMBIC ISl PELICHHUS
3aJa4, OLEHUBATH PEATMCTUYHOCTD OJTYYEHHON (DPU3NIECKOI BETMUNHBL;
pacrno3HaBaTh MpOOJIEMbI, KOTOpPbIE MOYKHO pPELIUTh IpPU [OMOLIU (PUINYECKUX
METOJIOB, B OIIMCAHMM HCCJIECAOBAHMS BBIICIATH IPOBEPSIEMOE IIPEAIIOJIOKEHNE
(rumoTesy), pasnuyaTh W HHTEPIPETHUPOBATH IOJIyYEHHBIH pe3ylbTaT, HAaXOIUTh
OIIMOKH B XOJI€ OTIBITA, IATh BBIBOIKI 110 €T0 PE3yJIbTaTaM;

MIPOBOJIUTH OMBITHI 10 HAOMIONCHUIO (PM3UYECKUX SIBICHUH WM (PU3MUECKUX CBOWMCTB
Ten: (GopMynupoBaTh MPOBEpPSEMbIE MPEANOIOKEHHS, COOMpaTh YCTAaHOBKY W3
MPEI0KEHHOTO 000PY/A0BAaHNUS, 3aMIUChIBAaTh XO/1 ONbITa U (POPMYIIHPOBATH BHIBOIBL;
BBINIOJIHATH MPSIMbIE U3MEPEHUSI PAacCTOSTHUS,, BpEMEHHU, Macchl Tea, 00bEMa, CHIIbI U
TEMIEPATYpPhbl C HCMOJIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, 3aMHCHIBATh
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHON aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MIPOBOJIUTHh MCCIIEOBAaHUE 3aBHUCHUMOCTH OJHOW (DPM3MYECKON BEIMYHMHBI OT JIPYTOH C
HCIIOJIb30BAHMEM MPSAMBIX U3MEPEHHUN (3aBUCUMOCTH IyTH PABHOMEPHO JIBHXKYIIETOCS
Teaa OT BPEMEHU JBWKEHUS TEJa, CUIIbI TPEHUS CKOJBXEHUS OT Beca Tella, KaueCTBa
00pabOTKM TIOBEPXHOCTEH TeN © HE3aBUCUMOCTH CHJIBI TPEHHsSI OT IUIOIIAId
COIIPUKOCHOBEHUS TEJ, CHJIBI YIPYTOCTH OT YJUIMHEHUS IPYXWHBI, BBITAJIKUBAIOIIECH
CuiIbl OT OOBEMaA MOTrPY)KEHHOM YacTM Tela M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Tela, OT TJIyOMHBI, Ha KOTOPYIO MOTPYKEHO TeJo,
yCIIOBUM TIJIaBaHUSI TeJ, YCJIOBMHM paBHOBECHs pblyara M OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCeOBaHus, COOUpaTh YCTAaHOBKY M  BBINOJIHSTH
U3MepeHus, cleAysl MpPeUIoKEHHOMY IJIaHy, (UKCUPOBATh PE3yJbTaThl MOITYYEHHOMN
3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH B BUJAE MPEUIOKEHHBIX TaOMUI U TpaduKoB,
JienaTh BBIBOBI 110 PE3YJIbTaTaM MCCIIEI0BAHUSI;

MPOBOJUTh KOCBEHHBIE H3MEPEHUS (PU3NYECKUX BEIMYMH (IJIOTHOCTH BEIIECTBa
JKUJIKOCTH UM TBEPAOrO Teja, CUJla TPEHMS CKOJIBKEHHUSA, [aBJIICHUE BO3/yXa,
BBITAJKUBAIOLIAsl CHJIa, JEWCTBYIOIIAas Ha MOTPYKEHHOE B IKUIAKOCTh TEJIO,
KO3 (GUIMEHT MO0JIE3HOTO JEHUCTBUSL MPOCTHIX MEXAHU3MOB), CIIEAys MPEJI0KEHHON
MHCTPYKIUU: MIPU BBIMOTHEHUH U3MEPEHUN cOOUPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAYEHUE UCKOMOM BEJIMUYMHBI;

coOnrofaTh TMpaBuja TEXHUKH OE30MacHOCTH mpu paboTe ¢ 1abopaToOpHBIM
obopynoBaHuem;

yKa3blBaTh MPHUHIMIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIONINECS] COCYIbI, OapOMETp, pblyar, MOJABHKHBIA U
HETO/IBI)KHBIN OJIOK, HAaKIIOHHAS! IIIOCKOCTB;

XapaKTepu30BaTh NPUHIUIBI JIEHCTBUS U3YyYEHHBIX NTPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € OMOpOH Ha WX omMcaHUs (B TOM 4YHCIE: MOJIIUIHHUKH, YCTPOMCTBO
BOJIOIIPOBOJA, TMAPABIUYECKUNM IIPECC, MAHOMETP, BBICOTOMEP, MOPLIHEBON HACOC,
apeoMeTp), UCHOJb3ys 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHUH M HEOOXOIUMbIE
¢u3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJUTh TpPUMEPHl (HAXOAUTh HMHPOPMAIMIO O TMpHUMepax) MPaKTHUYECKOTO
UCIOJBb30BaHUs (U3UYECKUX 3HAHMM B IOBCEJHEBHOM >KM3HU JUId OOecledYeHus
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0€30MaCHOCTH TpH OOpaIleHuu C NpUOOpaMU U TEXHHUUYECKUMH YCTPOMCTBaMH,
COXPAaHEHHUS 3J0pOBbsi M COOJIIONEHUS HOPM 3KOJOTMYECKOIO IOBEJCHMS B
OKpYKalollen cpele;

OCYIIECTBIISITH OTOOP HMCTOYHUKOB HH(popManuu B VHTepHETE B COOTBETCTBHH C
3aJJaHHBIM IOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUI U MyTEM CpaBHEHUS
Pa3IMYHBIX ICTOUYHUKOB BBIJIEISATH HHPOPMALIHIO, KOTOPAsI SBJISIETCS TPOTHBOPEUYNBON
WJIA MOKET OBITh HEJIOCTOBEPHOM;

HCII0JIb30BATh MPH BBIMIOJIHEHUU YYEOHBIX 33JaHUIl HAYy4YHO-IOMYJISIPHYIO JINTEPATYypy
(U3NYIECKOTO COAEpIKaHUs, CIPABOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BIIQJIETh NPUEMAaMU KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus HHGOpMAIMK U3
OJHOM 3HAKOBOW CUCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBIE KpPAaTKHE NMHUChMEHHBIE M YCTHBIE COOOIIEHHUSI Ha OCHOBE 2—3
HMCTOYHUKOB MH(pOpMaluu (GU3NYECKOTO COAEPKaHUS, B TOM YHCIE MyOJUYHO JeaTh
KpaTKue COOOIIEHHs O pe3ylbTaTax MPOEKTOB WM Y4eOHBIX MCCIEI0BAaHUMN, IPH ITOM
IrPaMOTHO HCIOJIb30BaTh W3YYEHHBbI TMOHATUHHBIM ammapar Kypca (QU3UKH,
COMPOBOKATh BHICTYIUICHHUE MTPEe3eHTAIIHEH;

MIPY BBIIOJIHEHUU Y4EOHBIX MPOEKTOB M MCCIEAOBAHUN paclpeensiTh 00s13aHHOCTH B
IpyIIe B COOTBETCTBUH C MOCTaBJICHHBIMU 33/1a4aMU, CJI€AUTD 3a BBIIIOJIHEHHUEM TUIaHa
NeUCTBUM, aJeKBAaTHO OIEHUBATh COOCTBEHHBIH BKJIAaJ B JESITEIBbHOCTb T'PYIIIbI,
BBICTPaNBaTh KOMMYHHUKATUBHOE B3aUMOJIEMCTBHE, YUUTHIBAsI MHEHHE OKPYKAIOIIHX.

K koHiy oOyueHus B 8 kJiacce mnpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

WCIOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYI, TEIUIOBOE JBIKEHHE aTOMOB U
MOJIEKYJ, arperaTHbleé COCTOSIHHS BEIEeCTBA, KPUCTAJUIMUECKWE U aMOp(HbIE Tela,
HACBIIEHHBIA ¥ HEHACBILEHHBIN Map, BIAXKHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSIS
SHEPrus, TEIIOBOW JABUTATENb, AJIEMEHTAPHBINA SJIEKTPUUECKUN 3apsl, dJIEKTPUUECKOE
1oJie, MPOBOJHUKU W AUDJICKTPUKH, TMOCTOSIHHBIA SIEKTPUYECKUH TOK, MArHUTHOE
ToJie;

pas3nuyath SBJICHUS (TEIUIOBOE pACHIMPEHHWE M CKaTue, TeIulonepenaya, TEIUIOBOE
paBHOBECHE, CMayMBaHHE, KamWwUIApHbIE SBJICHUS, UCHApeHUe, KOHJCHCAlUs,
IJIaBJICHUE, KpucTaJm3anuss  (OTBEpJEBaHUE), KUIIEHUE, Terionepeaya
(TerIonpoBOIHOCTh, KOHBEKIUS, WU3JIy4EHHUE), SJIEKTPU3aLUs Tel, B3aUMOJICHCTBUE
3aps0B, NEUCTBHS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE
MarHuToB, JCHCTBHE MAarHUTHOTO IOJISI HAa MPOBOJHUK C TOKOM, 3JEKTPOMArHUTHas
WHIYKIHS) TO ONHMCAHUIO HX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (U3NYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3NYECKUX SBICHUI B OKPYXKAIOIIEM MHpE, B
TOM uucie (u3uveckue SBIEHUS B MPUPOJIE: TOBEPXHOCTHOE HATSIKEHHE U
KalWUIIpHbIE SBJIEHUS B MPHUPOJE, KPUCTAUIBI B mpupojne, uziaydeHue ColiHia,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE pOCHI, TyMaHa, MHes, CHera,
JNIEKTpUYECKHe sBIEHUS B aTMocdepe, OIEKTPUYECTBO JKUBBIX OPraHHU3MOB,
MarHuTHOE moJje 3emiH, Apeid MOII0COB, pOJib MAarHUTHOTO TOJS MJS JKU3HU Ha
3emIie, MONSPHOE CHUSHUE, MPH ITOM IMEPEBOJIUTH MPAKTUYECKYIO 3a7auy B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKH ) (PU3UUECKHX SBIICHHIA,
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OTIMCHIBATh M3YYEHHBIC CBOMCTBA TeN U (pU3MUECKHE SBICHUS, UCTIONB3Ys (PU3HUECKHE
BEJIMYMHBI (TEMIEpAaTypa, BHYTPEHHSAS SHEPrus, KOJWYECTBO TEIUIOTHI, YAEIbHAas
TEIUIOEMKOCTh ~ BELIECTBA, yJElbHAas TEIUIOTAa IUJIABJICHUS, YAEIbHAs TEIIOTa
napooOpazoBaHus, y/AelbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(P(UIMEHT MOIEe3HOTO
JNEUCTBUS TEIUIOBOM MAIMHBI, OTHOCHUTEIbHASI BIAXKHOCTh BO3/yXa, JJIEKTPUUYECKUUN
3aps], CUJla TOKa, OJJIEKTPUYECKOE HaIpsHKEHHWE, CONPOTHUBIIEHUWE IIPOBOHUKA,
yII€JIbHOE COIPOTUBIIEHUE BEIIECTBA, pad0Ta U MOIIHOCTh JIEKTPUUYECKOTO TOKA), IpU
ONMCAHUU MPaBWIbHO TPAKTOBATh (PU3MUECKUN CMBICI HCIOJIb3YEMBIX BEJIMYUH,
0003HaueHHs ¥ eIUHUIBI (PU3NIECKUX BEIMYHMH, HAXOIUTh (HOPMYIBI, CBA3BIBAIOIINE
JaHHYIO (HU3MUYECKYI0O BEJIMYMHY C JPYTHMH BEJIHMYUHAMHU, CTPOUTH Trpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUNH;

XapaKTepU30BaTh CBOICTBA Tes, (PU3MUECKHUE SIBICHHUS M IPOLECCHI, HCIOJB3Ys
OCHOBHBIE TIOJIOKEHHUS MOJIEKYISIPHO-KMHETUYECKOW TEOpUU CTPOEHHUS BEIIEeCTBa,
MPUHIMUI CYNEPHO3ULUN TOoJed (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUS
3apsna, 3akoH OMa aiis ydacTka Lenu, 3akoH Jxoyns—JleHna, 3akoH coXpaHEHUS
SHEpPruM, MpU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHAa M 3alHCHIBATh €ro
MaTeMaTH4eCKOe BhIPaXKEHHE;

O0O0BSACHATH (pU3HUECKHE TPOIECCHl W CBOMCTBA Tell, B TOM 4HCJIE M B KOHTEKCTE
CUTYyaIuit MPaKTUKOOPUEHTHPOBAHHOTO Xapakrepa: BBISIBIISITh
MIPUYMHHOCIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOrMYECKHUX LIaroB C
omnopoit Ha 1-2 u3yuyeHHBIX CBOMCTBA (PU3MUECKUX SBICHUM, PU3NUECKUX 3aKOHOB UJTU
3aKOHOMEPHOCTEM;

pemaTth pacy€THbIC 3aMa4dl B 2—3 JEWCTBHS, WCIIONB3yS 3aKOHBI W (OPMYIIBI,
CBs3bIBaIOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHalu3a YCIOBUSA 3aJa4yu
3alUCBIBaTh KPaTKOE YCIIOBHE, BBIABIIATh HEJOCTATOK JAHHBIX U PEIICHUS 3aayH,
BBIOMPATH 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE IJIsi €€ PEelIeHUs, IPOBOAUTH PACUEThI U
CpaBHHMBATh MOJyYEHHOE 3HAUCHHE (PU3HUECKOI BETUYUHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOKHO PELIUTh MpPU TMOMOIIU (PUIUYECKUX
METOJIOB,  HUCIOJIb3ysd  ONMCaHUE  HCCICAOBAHMS,  BBIICIATH  IIPOBEPSIEMOE
MPEANOJIOKEHUE, OLICHUBATh IPAaBUJIBHOCTh MOpsAKAa IPOBEACHUS WCCIEA0BaHMS,
JIENIaTh BBIBOJIBI;

MIPOBOJUTH OMBITHI IO HAOMIOAECHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBONCTB
Ten (KamwuIsipHbIEe SIBJICHUS, 3aBUCHUMOCTh JIaBJICHHS BO3[yXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOLECCa OCThIBAHUS U HarpeBaHUs MPU U3IYYCHUH OT LIBETa
u3nyyaroiel  (moryomaromied) MOBEPXHOCTH, CKOPOCTh HCIApEHUs BOJABI OT
TEMIIEpaTypbl JKUAKOCTH M IUIOMIAAM €€ MOBEPXHOCTH, DJIEKTpU3alUs Tel H
B3aMMOJICIICTBUE SJIEKTPUUYECKUX 3apsA0B, B3aUMOJCHCTBUE MOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3alisl MarHUTHBIX MOJIEN NOCTOSTHHBIX MAarHUTOB, IEHCTBUS MarHUTHOTO IOJIS
Ha IPOBOJAHHMK C TOKOM, CBOMCTBA JJIEKTPOMArHUTA, CBONCTBA JJIEKTPOJBUTATENs
MIOCTOSIHHOTO TOKa): (opMyaupoBaTh NpoBepseMble MPEANOI0KEeHNUs, COOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOIO  000pylOBaHMs, OIKUCHIBaTH XOJA OIBITa U
(GbopMynUpOBaTh BHIBOIbI;

BBINIOJIHATH MPSAMBIE U3MEPEHUSI TEMIEPATypbl, OTHOCUTEIBHON BIIQ)KHOCTH BO3/yXa,
CHJIBI TOKa, HANpsDKEHUS C HCIOJIb30BAaHUEM aHAJOTOBBIX MPHUOOPOB M JIATUYUKOB
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(Gu3NYeCKUX BEIMYUH, CPAaBHUBATh pE3ylbTaThl M3MEPEHUH C Yy4ETOM 3alaHHOMN
a0COJIIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH MCCIIEOBAHUE 3aBHCUMOCTH OJHOM (PM3MYECKON BETMUMHBI OT JIPYroul ¢
WCIOJIb30BAHUEM MPSIMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHBIICHHS MPOBOIHHUKA OT
€ro JUTMHBI, TUIOUIaId MOMEPEYHOTO CEUeHHs M YAETHHOTO CONPOTUBIICHUS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UIYIIEr0 Yepe3 MPOBOIHHUK, OT HAPSHKEHHUS HA IPOBOTHHKE,
HCCIIEIOBAaHUE IIOCIIEI0BAaTENIbHOIO U MapajyIeIbHOIO COEIMHEHUN IPOBOJHUKOB):
TUTAHUPOBATh MCCIIEOBAHUE, COOMPATh YCTAHOBKY M BBITIOJHSATH M3MEPEHHUs, CIEHYs
MPEUI0KEHHOMY TUTaHy, (PUKCHPOBAThH PE3yIbTAThI MOJYYCHHOH 3aBHCHMOCTH B BHJIE
TaOauIl U TPaUKOB, IETaTh BBIBOAKI 110 PE3yIbTaTaM HCCIIECIOBAHNUS;

MPOBOJIUTh KOCBEHHBIE M3MEpPEHHS (U3NYECKUX BETHUYWH (yIeNbHas TEIUIOEMKOCTh
BEIIECTBA, COMPOTHBIICHUE MTPOBOJIHUKA, pad0Ta U MOIIHOCTh DJIEKTPUIECKOTO TOKA):
TUTAHUPOBaTh M3MEPEHUs, COOHMpaTh OJKCIEPHUMEHTAIBHYIO YCTaHOBKY, CIEHYs
MPEUI0KEHHON MHCTPYKIIUH, U BBIYUCIISATH 3HAYCHNE BEIINIMHBL,

coOnrofaTh TMpaBuja TEXHUKUM O€30MacHOCTH Mmpu paboTe ¢ JabOpaToOpHBIM
000pyI0BaHHEM;

XapaKTepU30BaTh TPHHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHYECKHUX
YCTPOWCTB C OMOpPOW Ha WX ONMUCaHWs (B TOM YHCIE: CHCTEMa OTOIUICHHUS JTOMOB,
TUTPOMETp, TMapoBas TypOWHa, aMIlepMeTp, BOJIBTMETP, CUETUMK DIIEKTPUUECKON
SHEPTHH, OJIIEKTPOOCBETUTENbHBIE TPUOOPHI, HArpPeBaTENbHBIE 3JIEKTPONPHOOPHI
(puUMepsI), DIEKTPUYECKHAE MPEIOXPAHUTENH, AJIEKTPOMArHHT, JJIIEKTPOJBHIaTElb
MIOCTOSIHHOTO TOKa), MCIOJIb3ysd 3HAaHUS O CBOMCTBAX (DU3MUYECKUX SIBICHUH H
HE0O0X0ouMBbIe PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHMUYECKHE YCTPONCTBA M H3MEPUTENbHBIE HPUOOPHI MO
CXeMaM M CXE€MaTH4YHBIM PUCYHKaM (JKUAKOCTHBIM TEPMOMETp, TEPMOC, ICUXPOMET,
TUTPOMETp, JBUraTellb BHYTPEHHErO CrOpPaHMsl, 3JIEKTPOCKOI, peocTar), COCTaBIATh
CXEMBl DJIEKTPUYECKUX LIeNeil ¢ MOCIe0BaTEeNIbHBIM U MapauleibHbIM COCIMHEHUEM
3JIEMEHTOB, pa3jinyas yCJIOBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPHUUECKUX LIeTel;
IPUBOAUTH TPUMEPBl (HAXOAUTh MH(OPMAIMIO O MpuUMepax) MPaKTHYECKOTO
UCIOJb30BAHUSA (PU3MUECKUX 3HAHMM B IIOBCEAHEBHOM XKHU3HM I oOecredeHus
0€30I1aCHOCTH MpH OOpalleHuu ¢ NOpubopaMu M TEXHHUYECKUMH YCTpOMCTBaMmuy,
COXpaHEHHs 3JI0pOBbsi M COONIONEHHST HOPM HKOJIOTMUYECKOTO IOBEIECHUS B
OKpyXarollel cpezne;

OCYILIECTBIIATh MOMCK HHpOpMauuu ¢(uzndyeckoro conepxkanus B HHTepHere, Ha
OCHOBE MMEIOLIUXCS 3HAHUM M MyTéM CpaBHEHUS JIOTOJHUTENIbHBIX HMCTOUYHUKOB
BBIICIATh MH(POpPMALMIO, KOTOpas SBISETCS NPOTUBOPEUYMBON MIM MOXKET OBITh
HEI0CTOBEPHOI;

UCIOJb30BaTh NPU BBIMOJHEHUH Y4EOHBIX 3a/laHUI HAay4HO-MOMYJSPHYIO JINTEPATypy
(U3NYECKOTO COAEp)KaHUs, CIpPaBOYHbIE MaTepualibl, pecypcbl cetu HHTepHer,
BIa/IeTh NPUEMAaMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHHs HHGOpMAIMU U3
OJIHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUe YCTHbIE COOOILIeHHs, 0000Imas
MHGOPMAIIMIO U3 HECKOJBKHUX HCTOYHHMKOB (DU3MYECKOTO COJIEp)KaHUs, B TOM YHUCIIE
NyOJIMYHO  MPEACTABIATh  pe3yJbTaThl  MPOEKTHOM WMIM  HMCCIel0BaTelbCKON
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NESITEIbHOCTH, IPU 3TOM T'PAaMOTHO MCIOJIb30BaTh M3Y4YEHHBIN MOHATHIHBIN ammapar
Kypca (HU3UKH, COIPOBOXK/IATh BHICTYIICHUE ITPE3CHTAIUCH;

IpU BBHIMOJHEHUH YYEOHBIX TPOEKTOB M HCCIENOBAaHWHA (U3UYECKUX MPOLECCOB
pacrpenenats 005S3aHHOCTH B TPYIIE B COOTBETCTBUH C IOCTABJICHHBIMH 3aJadyaMH,
CIIEIUTh 3a BBIIOJIHEHUEM IUIAHA JACWCTBUUM W KOPPEKTUPOBATh €ro, aJaeKBATHO
OLICHMBAaThb  COOCTBEHHBIM BKJIaJ B  JEATENBHOCTb  [PYIIBbl, BBICTPAaUBATh
KOMMYHHMKATHUBHOE B3aUMO/ICHICTBUE, MPOSIBIISAS TOTOBHOCTh pa3peliaTh KOH(IJIUKTHI.

K xonmy oOyuenust B 9 KkJjacce mpeaMeTHBIE pe3yiIbTaThl HAa 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y O0yUAIOIINUXCS YMEHUN:

HCIOJIb30BAaTh IOHATHS: CHUCTEMa OTCY€Ta, MaTepuanbHas TOYKa, TPAaEKTOPHUs,
OTHOCHUTEJIbHOCTh MEXaHHUYECKOTO JBMKEHMs, neopmarus (ynpyras, IiacTudyeckas),
TpPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M TMEperpy3Kd, LEHTP
TSKECTH, aOCOJIIOTHO TBEPAOE TEJO, LIEHTP TSHKECTH TBEPJAOTO Tejla, paBHOBECHE,
MEXaHWYEeCKHue KoJieODaHMsI W  BOJIHBI, 3BYK, MHOQpPa3ByK U  yIbTPa3BYK,
AJIEKTPOMArHUTHbIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JAIbHO30PKOCTh, CHEKTPhl HCIYCKaHWsS W TOIJIONIeHMs, anbda, Oera- W ramma-
W3ITy4eHUs], U30TOMBI, SiJiepHasi JHEPreTHUKa;

pasznuyath SBJICHUS (paBHOMEPHOE M HEpPaBHOMEPHOE MpPSIMOJIMHEHHOE JBUYKEHHE,
PaBHOYCKOPEHHOE MPSMOJINHEIHOE IBMKEHHE, CBOOOTHOE MaJIeHUE Tell, pABHOMEPHOE
IBUKEHHE T[0 OKPYXHOCTH, B3aMMOJCHCTBHE TeJ, pEaKkTUBHOE JBW)KEHHUE,
KojebaTeNnbHOE JABIKEHUE (3aTyXalollue U BBIHYKJIEHHBIE KOJieOaHWs), pe30HaHC,
BOJIHOBOE JBM)KCHHE, OTPaXEHHUE 3BYKa, MPSMOJIMHEHHOE paclpocTpaHEeHUE,
OTpaX€HHE U MPEJIOMIIEHUE CBETA, MIOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, pPas3sIo’KEHUE
0enoro cBera B CIEKTP M CJIOXKEHHE CIHEKTPaJbHBIX IIBETOB, AWCIEPCHUS CBETa,
€CTECTBEHHAs PaJUOAKTHUBHOCTh, BOBHUKHOBEHHE JMHEMUYATOrO CHEKTpa H3JIy4eHUS)
[0 OMHCAaHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOIIUX
JTaHHOE (PU3UUYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (DU3MUECKUX SBJICHUN B OKpYyKaroleM Mupe (B
TOM 4Hcie (U3MUECKUe SIBICHUS B MPUPOJIE: MPUIUBLI U OTIUBBI, IBUKEHUE IUIAHET
ConHeyHOM cucTeMBbl, pEaKTUBHOE IBHKEHHE KUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMH, 3€MIICTPSICEHHE, CEHCMMYECKHWE BOJIHBI, I[yHaMH, 07XO, LIBeTa Tell,
ONTUYECKUE  SBICHUS B  MpUpOAE, OHOJOTHYECKOe  JEHCTBHE  BUAMMOTO,
yIAbTPaQHUOIETOBOIO M PEHTTEHOBCKOTO HW3Iy4EHUH, €CTECTBEHHBIH pPaJlOaKTHBHBIN
(oH, KOCMHUYECKHE Jy4H, pPaTUOAKTUBHOE M3IYYCHHE MPUPOJHBIX MHUHEPAOB,
JeCTBHE PaIMOAKTUBHBIX M3IYYCHUN Ha OpPraHu3M 4YejoBeKa), IPU 3TOM MEePEBOIUTH
MPAKTUYECKYIO 33/1adyy B Y4eOHYIO, BBIAEISATH CYIIECTBEHHBIE CBOMCTBa (MPU3HAKU)
(bu3nuecKux SABICHUN;

OINMCHIBATh U3YYEHHBIE CBOICTBA TeN U (pU3HUECKHe SBJICHUS, UCTIONb3Ys (pU3HUECKUe
BEJIMYMHBI (CPENHAS U MTHOBEHHAsi CKOPOCTb Tella NP HEPAaBHOMEPHOM JBM)KCHMH,
YCKOpEHHE, MEpPEMEIIECHUE, ITyTh, YIJOBasi CKOPOCTb, CUJa TPEHMs], CHJIa YIPYrOCTH,
CHJIa TSDKECTH, YCKOpEHHE CBOOOJHOIO MajeHHs, BEC Tesla, UMIYIbC Tesla, UMITYJIbC
CHJIBI, MEXaHHuecKasi paboTa U MOIIHOCTh, MOTEHIMAIbHAS SHEPTHUs TeNa, HOJHITOTO
HaJ| MOBEPXHOCTHIO 3€MJIM, IOTEHIIMAJIbHASL SHEPTUS CKATOM MPYKUHBI, KHHETUYECKas
SHEprus, MOJHAas MEXaHWYecKash HSHeprus, NepuoJl M YacToTa KoJiebaHW#, IMHA
BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA TOHA, CKOPOCTb CBETA, IIOKA3aTEIb MPEIOMIICHUS
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Cpenbl), IPU ONMUCAHUM TMPABHIBHO TPAKTOBATh (DU3NYECKUN CMBICT HCIOJIBb3YEeMBIX
BEIMYUH, OOO3HAYEHHUS M EIUHUIBI (PU3MUECKUX BEJIMYMH, HAXOAUTh (HopMmyIsl,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIWYHHY C JPYTHMH BEIWYMHAMH, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITHYNH;

XapaKTepU30BaTh CBOMCTBA Te€J, PU3NUYECKUE SBJICHUS U MPOLECCHI, UCIOJIb3Ys 3aKOH
COXPAHEHHUsl PHEPIUU, 3aKOH BCEMUPHOIO TITOTEHHUS, NMPUHIUI CYNEPHO3ULHUU CHIL,
MPUHIIMI OTHOCUTENBHOCTH [ anunes, 3akoHbl HploTOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBl OTPa)XEHMUsSI M TMPEJIOMIICHHUS CBETa, 3aKOHbl COXpPAaHEHHs 3apsI0BOTO U
MaccoBOIO 4YMCEI NpU SAECPHBIX pEaKIUsAX, Ipd OSTOM JlaBaTh CIOBECHYIO
(GhOopMYITHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHUECKOE BBHIPAKEHUE;

OOBSACHATh (PU3MUECKHE TPOIECCHl U CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyallull  NPaKTUKOOPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATh  NPUYMHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX I1aroB ¢ OMOPO Ha 2—
3 U3y4yeHHBIX CBOICTBAa (PU3MYECKUX SABJIICHUH, (U3NYECKUX 3aKOHOB HWJIU
3aKOHOMEPHOCTEH;

pemath pacuéTHbIe 3a/1a4M (OTHUPAIOIIUECs Ha CUCTEMY U3 2—3 YpaBHEHUI ), UCTIOIb3YS
3aKOHBI M (POPMYIbI, CBSI3bIBAOLINE (U3MYECKHE BEJIWYMHBI: HAa OCHOBE aHajn3a
YCIIOBUS 3aJlauyd 3alMChIBaTh KPATKOE YCIOBHME, BBIABIATH HEIOCTAIOUIUE WU
n30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (OPMYIbI, HEOOXOJUMBbIE Ui PEllIeHus,
MPOBOJUTH pacuéThl W OLIEHWBATHh PEATUCTUYHOCTb MOJYYEHHOTO 3HAYeHUs
(bM3UYECKON BETUIMHBL

pacro3HaBaTb HpPOOJEMbI, KOTOPbIE MOXXHO pPELIUTh HPU TMOMOIIM (U3UYECKUX
METOJIOB,  MCIIOJIb3Yysl ~ ONMCAHUE  HCCIENOBAaHUS,  BBIAEIHATH  IpOBEpseMoe
IPEINOJIOKEHNEe, OLECHUBATh MPABUIIBHOCTh MOpPsIKAa IPOBEACHUS HCCIEIO0BaHHUSA,
JieNIaTh BBIBOJIbl, MHTEPIIPETUPOBATh PE3yIbTaThl HAOIIOAEHUHN U ONBITOB;

IIPOBOJIUTH OIBITHI 110 HAOIIOACHHUIO (PM3UYECKUX SIBICHUM MM (U3MYECKUX CBOICTB
TeJl (U3y4eHue BTOPOro 3akoHa HbrOTOHA, 3aKOHA COXpaHEHUs YHEPrUH, 3aBUCUMOCThb
neproia KoyiebaHui NpyKMHHOTO MasTHUKA OT Macchl Ipy3a U KECTKOCTU MPYKUHBI U
HE3aBUCUMOCTb OT aMIUIUTY/Abl MAJIbIX KOJleOaHUH, IPSIMOJIMHEIHOE paclpoCcTpaHeHHe
CBETa, DPa3JIo’KeHUEe OeJIoro cBeTa B CIEKTpP, M3YYEHHUE CBOMCTB H300paKeHMs B
IUIOCKOM 3€pKajle ¥ CBOMCTB H300pakeHHUs IIpeaMeTra B COOMparolied JIMH3E,
HaOJIO/IeHUE CIUIOUIHBIX M JIMHEWYaTbIX CIEKTPOB H3JIYYEHHUs): CAMOCTOSITEIHHO
co0upaTh YCTAaHOBKY M3 N30BITOYHOrO Habopa 000pYyA0BaHUS, ONMCHIBATh X0 ONbITA U
€ro pe3yibTaThl, ((OPMYIUPOBATH BBIBOIbI;

IIPOBOJIUTH IPU HEOOXOIMMOCTH CEpPHIO HPSIMBIX HM3MEPEHMH, ONpenensis cpeiHee
3HaYeHHe u3MepseMol BelW4YMHBbI ((OKYCHOE paccTOsiHMEe COOMpAroLiei JIHMH3bI),
000CHOBBIBAThH BBIOOp crioco0a nu3MepeHust (M3MEPUTEIIBHOTO MprUoopa);

MIPOBOJIUTH MCCIIEJOBAHUE 3aBHCUMOCTEH (PU3MUECKMX BEJIMYMH C MCIOJIb30BaHUEM
NpSIMBIX HM3MEpPEHHH (3aBHCHMOCTh IyTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HadalbHOM CKOpOCTH, mepuoja KojeOaHWi MaTreMaTHYecKOro
MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJla OTPaKE€HUS CBETA OT YIJla MajgcHUs U
yIJia MpeoMIICHHs OT yrila MajJeHus): IIAHUPOBAaTh HUCCIEIOBAaHUE, CAMOCTOSITEIBHO
co0MpaTh YCTaHOBKY, (MKCHpPOBaTh pe3ylbTaThl IOJYYEHHOW 3aBHCUMOCTH
¢u3nYecKuX BEIMYMH B BUJAE TaONUIl U rpadUKoB, AenaTh BBIBOJIBI M0 Pe3yabTaTaM
HCCIIEI0OBAHUS;
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MPOBOJIUTh KOCBEHHBIE HW3MEPEHUs (U3NYECKUX BEIUYMH (CpeAHss CKOPOCTb U
YCKOpEHHUE Teja MPHU PAaBHOYCKOPEHHOM JIBUKEHHH, YCKOPEHHUE CBOOOJHOTO A CHHUS,
KECTKOCTh TPYXKHUHBI, KOOPPUIUEHT TpeHHsI CKOJIBKEHUsS, MeXaHW4yeckas pabora u
MOIIHOCTh, YacTOTa W TEpHOJ KoJeOaHM MaTeMaTH4eCKOro | MPYKUHHOTO
MasiTHUKOB, OINTHYECKass CHja coOuparomel JHH3bI, paJWOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHS, COOMpATh SKCHEPUMEHTAJIBHYIO YCTAHOBKY M BBITIOJHATH
W3MEpEHUs, Clenys NPeyIOKEHHOW WHCTPYKIMH, BBIYUCIATH 3HAUCHHE BEIUYHHBI U
aHATM3UPOBATh TIOJNyYCHHBIE pE3yJAbTaThl C YYETOM 3aJaHHON IOTPEITHOCTH
U3MEPEHUN;

coOmogaTk TMpaBWjia TEXHUKA O€30macHOCTH T1pu pabore ¢ J1abOpaTOPHBIM
000pyI0BaHUEM;

pa3nuyaTth OCHOBHBIE NPU3HAKW HM3YYEHHBIX (DU3WYECKHX MOJENEW: MaTepuaibHas
TOYKa, aOCOJIOTHO TBEPAOE TEJNO, TOUYEYHBIM HMCTOYHMK CBETA, JIyd, TOHKAas JIMH3A,
TUTaHeTapHasi MOJEJh aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO SIIpa;

XapaKTepU30BaTh TPHHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOWCTB C OMOPOH HA WX OMHCAaHUs (B TOM YHCIIE: CITUJAOMETP, NATINKU MTOJIOKEHHUS,
pacCTOSIHHS U YCKOPEHHSI, paKeTa, 3X0JIO0T, OUKH, TIEPUCKOII, (OTOAIapaT, ONTHYECKHE
CBETOBOJIbI, CIIEKTPOCKOII, JIO3UMETP, Kamepa BuibcoHa), WCTMONB3ys 3HAaHUS O
CBOMCTBaxX (PM3NYECKUX ABJIEHUN U HEOOXOAMMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;
WCTIONH30BATh CXEMBI H CXEMaTHYHBIC PHCYHKH M3YyYCHHBIX TEXHUYECKHUX YCTPOWCTB,
M3MEPHUTEIBHBIX TPUOOPOB M TEXHOJOTHUYECKHX MPOIECCOB IMPH PEIICHHH Y4eOHO-
MPAKTUYECKUX 3a/lay, ONTHUYECKUE CXEMbl JJIsl MOCTPOCHUS M300paKeHUH B IMJIOCKOM
3epKajie U coouparouieil JInH3e;

MPUBOJIUTE TPUMEPHl (HAXOAUTh WHQOpPMAIMIO O TMpUMEpax) MPAKTHIECKOTO
WCIOJIb30BaHUs (DU3MUYECKUX 3HAHWM B TOBCEAHEBHOM JKH3HH sl oOecreueHus
0€30MacHOCTH TPH OOpalleHHH C NpUOOpaMH W TEXHUYECKUMU YCTPONCTBAMH,
COXPAaHEHHUS 3J0pPOBbsI M COOJIIOICHUS HOPM OSKOJOTMYECKOrO TMOBEACHUS B
OKpY>Kalollen cpene;

OCYILIECTBIISITh MOUCK uHGpopManuu QuU3M4eckoro cojepxkanus B HHrepHere,
CaMOCTOSITENIBHO  (POPMYNIUPYsI MOUCKOBBIA 3allpoc, HAXOIUTh IYyTHU OIpeAeTeHUs
JOCTOBEPHOCTH TMOJIyYeHHOM UHGOpMAllMM Ha OCHOBE HWMEIOLIMXCS 3HAHUN U
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

WCII0JIb30BATh MPH BBITIOJHEHUU YYEOHBIX 33JaHUIl HAYYHO-MOMYJISIPHYIO JIUTEPATYPY
(u3MUECKOTO CoJiep>KaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu VHTepHer,
BIIAJIETh MPUEMAMH KOHCIIEKTHPOBAHMS TEKCTa, IpeoOpazoBaHusi WHGOpMaLUU U3
OJIHO 3HAKOBOM CHUCTEMBI B APYTYIO;

co371aBaTh COOCTBEHHbIC MHCbMEHHBIE M YCTHBIE COOOIIEHUsI HA OCHOBE HMH(opManuu
U3 HECKOJIbKMX HMCTOYHUKOB (U3UYECKOTO COAEp)KaHUs, MyOIMYHO MpPeICTaBIATh
pe3yabTaThl MPOEKTHOM HIIM HCCIIEA0BATENLCKOM AESATEIbHOCTH, P 3TOM I'PaMOTHO
UCIOJb30BaTh W3YyYEHHbIM MOHATUHHBIA amnmapar H3ydyaemoro pasjaena (pusuku u
COINPOBOXKJAaTh BBICTYIUIEHUE MpPE3CHTAlMed ¢ Y4€TOM OCOOEHHOCTEeH ayauTOopuu
CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIIACC

KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoasnsbie | IIpakTnueckue
n/n NPorpamMmbl Bcero 5 p o0pa3oBaTtejibHbIE
padoTsI padoThbI pecypebi
Pa3nes 1. @u3uka u e€ poJib B IO3HAHMHN OKPY/KAIOLIEro MUpa
bubmmoreka [{OK
11 Pusnia - HayKa 0 npupoze 2 https://m.eds00.ru/7f416194
bu6moreka [IOK
1.2 dusnyeckie BEININHEI 2 1 https://m. edsoo.ru/7f416194
. bu6moreka [IOK
1.3 EcTtecTBeHHOHAy4YHBINH METO/1 MO3HAHUS 2 1 https://m. edsoo.ru/7f416194
Wroro mo pazueny 6
Pasznea 2. IlepBoHayaibHble CBEIEHUS 0 CTPOEHUM BellleCTBA
bu6moreka [IOK
2.1 Crpoenue semectsa 1 https://m.edsoo.ru/7f416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHII 2 1 bubnuorexa [JOK
' BEIIIECTBA https://m.edso0.ru/7f416194
bu6mmoreka [JOK
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bubnuoreka [JOK
3.1 Mexanuteckoe npikeHne 3 https://m.eds00.ru/7f416194
bubnuoreka [JOK
3.2 HMuepuuws, macea, MI0THOCTS 4 1 https://m.eds00.ru/7f416194
bu6mmoreka [JOK
3.3 Cra. Bt cnn 14 1 2 https://m.eds00.ru/7f416194
Hroro no paszneny 21
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Pa3nea 4. JlaBinenne TBEPABIX TeJl, dKUAKOCTEH H ra3oB

41 [asnenue. [lepenaya nqaBneHust TBEPAbIMU 3 bubnuorexa [JOK
' TeJIaMH, KUJIKOCTSIMH U Ta3aMH https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
4.2 Jlapiierme xuKocTH > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 | ArmochepHoe nasicuue 6 https://m.eds00.ru/7f416194
44 JlelicTBrE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE B 7 3 bubnuotexa [JOK
' HHX TEJIO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nea 5. PaGora u MomiHOCTb. JHeprus
bu6moreka [IOK
5.1 PaGora 1 MoIEOCTS 3 1 https://m.edsoo.ru/7f416194
bu6moreka [IOK
5.2 HpocThie mexanusMEL 5 1 https://m.edsoo.ru/7f416194
bu6moreka [IOK
5.3 MexaHudeckas SHEPTHsI 4 1 https://m. edsoo,ru/7f416194
Hroro mo pazgeny 12
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 12
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8 KJIACC

KosauuecTBo 4acoB DJIeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3ie/ioB U TeM Kontponbisre | TIpakTieckue (undposbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypesl
Pasnen 1. TensoBble siBJIeHUs
. bubmmoreka [{OK
11 CrpoeHue u CBOWCTBA BEILIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [{OK
12 TeruioBeie mporecce! 21 . > https://m.edsoo.ru/7f4181ce
Wroro mo pazueny 28
Paznea 2. DiekTpuvecKue ¥ MATHUTHbBIE SIBJICHUSA
21 DIIEKTPUYECKHE 3apAIbl. 3apsKEHHbBIE TeJla U 7 1 bubnuorexa [JOK
) HUX B3aUMOJEHCTBHE https://m.edsoo.ru/7f4181ce
N N bubnuorexa [JOK
2.2 [TocTosSTHHBIN 3NIEKTPUUYECKUAN TOK 20 1 7 https://m. edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 MarsuTHbIC SBICHUS 6 1 15 https://m. edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 DICKTPOMATHHTHAA HHIYKIIHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KJIACC

KosnuecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM udpoBbie
Ne i/ pasi Konrtpousnsie | IIpakTnuyeckue (it pp )
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypesl
Paszjnen 1. Mexanuveckue siBJIeHUS
11 MexaHn4ecKoe JIBMKEHNE U CTIOCOOBI €T0 10 1 bu6mmoreka [{OK
] ONMCAHUs https://m.edsoo.ru/7f41a4a6
. bubmmoreka [{OK
12 Bsaumoneiicraue Ten 20 . 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 SaKOHE! COXPaHCHHS 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznea 2. MexaHnveckue KoJieO0aHUsI M BOJHbI
bu6mmoreka [IOK
2.1 Mexannyeckue Koyie0aHus 7 3 https://m. edsoo.ru/7f41ada6
bu6mmoreka [IOK
2.2 MexaHu4ecKue BOJTHBI. 3BYK 8 1 3 https://m. edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3znesn 3. DileKTPOMATHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHbI
31 DJIEKTPOMArHuTHOE MOJIE U 6 2 bubnuorexa [JOK
' 3JIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 6
Pa3znen 4. CBeToBLI€E IBJICHHSA
bubmuoreka [JOK
4.1 3aKOHBI pacIpOCTPAaHEHHUs CBETA 6 2 https://m. edsoo.ru/7f41ada6
bu6mmoreka [JOK
4.2 JIMH3BI ¥ ONITHYECKHUE IPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
4.3 PaznoxeHue 6e10ro cBeTa B CEKTP 3 2 bubmorexa LIOK

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

28


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

Hroro no pazgeny 15

Paznen 5. KBaHTOBBIE SIBJIEHUS
bu6mmoreka [IOK

5.1 Hcnyckanue u moriomneHrne CcBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK

52 Crpoenne atomHoro snpa 6 . https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK

5.3 SnepHblie peakuu 7 1 https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 17

Pa3nes 6. IloBTopuTe/ibHO-0000 a0 1M I MOAYJIb

6.1 [ToBTOpeHue u 0000ImEeHNEe COACPIKAHUS 9 5 bu6moreka [IOK

' Kypca dhu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» ®uswnka, 7 xknacce/ [lepeikua A.B., OOIeCTBO C OrpaHUYCHHON OTBETCTBEHHOCTHIO
«M3aaTenbcTBO «IK3aMEH

» ®usuka, 8 kmacce/ [epoimkun A.B., O0IecTBO C OrpaHUYCHHON 0TBETCTBEHHOCTHIO «[JPODAY;
AxuunonepHoe o6mectso «M3narensbcTBo «lIpocsenienne»

» ®usuka, 9 kinace/ [lepsimkua A.B., ['yrauk E.M., O0miecTBo ¢ orpaHHueHHON
O0TBETCTBEHHOCTHIO «[[PODA»; Axunoneproe odmiectBo «M3aarensctBo «IIpocBenienues

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
7 KIIACC

1.PaGouas mporpamma.

2. [Iporpammbl ocHOBHOTO 00111ero oOpasoBanus. Pusuka. 7 — 9 knaccel (aBropsl:A.B.Ileppiiikus,
H.B. ®unonosuy, E.M. I'yTHUK).

3. PaGouyas nporpamma no ¢usuke. 7 xkinacc/ Coct. T.H. Cepruenxo. — M.: BAKO, 2014, B
COOTBETCTBUU C BHIOPAHHBIM YYEOHUKOM:

4. Tlepeimkun A.B. @usuka. 7 kinacc. YueOHUK JTsi 00111e00pa30BaTelIbHBIX YUPEKICHUH .
M.:[Ipoda. 2011

5. Jlykamuk B.U. CoopHUK BOTIpocoB u 3aaa4 o usuke. 7-9 k1. — M.: [Ipocsemenne, 2010. —
192c.

8 KJIACC

1. PaGouas nporpamma. @usuka. 7 — 9kaacchl: yaeOHO-METOIUUYECKOTO TOCOOHS
/coct.TuxonoBaE.H. — 2-e uzn.,crepeotun. —M.: [Ipoda,2013. — 398,(2)

2. IIporpamMmbl ocHOBHOTO 00111eT0 0Opa3zoBanus. duszuka. 7 — 9 kimaccel (aBTopsl: A.B.IlepoimkuH,
H.B. ®unonosuy, E.M. I'yTHUK).

3. Paboyas nporpamma no ¢pusuke. 7 xkinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUU C BEIOPAHHBIM YICOHHUKOM:

4. Tlepeimkun A.B. @usuka. 7 kinacc. YueOHUK sl 00111e00pa3oBaTelIbHBIX YUPEKICHUH .
M.:[Ipoda. 2011

5. Jlykamuk B.U. CoopHUK BOmpocoB u 3aaad 1o ¢usuke. 7-9 k1. — M.: [Ipocsemenue, 2010. —
192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOYypOBHEBBIE CAMOCTOSATEIBHBIE U KOHTPOJIbHBIE pa0OTHI. —5-¢
n3nanne,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®uszuka. 7 knacc. Jlabopatopabie paboTbl. KOHTpOJIBHBIC 3aaHUS. —
Caparos:JIuueii, 2014.

8. «KonTpoabHO-u3Meputenbubie Marepuansl. @usuka. 7 kinacc/Coct. H.U. 3opun. — 2-¢
u3 ., nepepad. — M.:BAKO, 2013.

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

10.A.B. Ileppimkun ®usnka-8xi 2017 M. JIpoda

11.H.B. ®unonoBnu Metoauueckoe nmocooue 2015 M. JIpoda

12.A.E. Mapon, E.A. Mapon CamocTosTenbHble U KOHTpOJIbHBIE paboThl-8 kinacc 2017 M. [Ipoda
13.B.B. IllaxmaroBa ,0.P. lllepep Auarnoctuueckue padotsl -8 kiacc 2016 M. lpoda

14.A.E. Mapon, E.A. Mapos, C.B. [lo3oiickuii Coopauk Bonpocos u 3agau 2015 M. [Ipoda

9 KIIACC

1. Pabouas nporpamma. ®usuka. 7 — 9xnaccel: yaeOHO-METOJMUECKOT0 NOocoOus
/coct.TuxonoBaE.H. — 2-e uzz.,crepeotun. —M.: JIpoda,2013. — 398,(2)

2. ITporpammbl ocHOBHOTO 00111eT0 00pazoBanus. Pusnka. 7 — 9 knaccsl (aBTopbl:A.B.IlepbIkuH,
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H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas mporpamma o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUU C BEIOPAHHBIM YU€OHHKOM:

4. Iepoimkun A.B. ®usuka. 7 knace. Y4eOHUK i 00111e00pa30BaTEIbHBIX YUPESKICHHUH .
M.:JIpoda. 2011

5. JIykamuk B.U. COopuuk BonpocoB u 3a1a4 1o gusuke. 7-9 k1. — M.: [IpocBemenue, 2010. —
192c.

6. Kupuxk JI.A. ®uzuka — 7. Pa3HOypOBHEBbBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE paOOTHL. —9-€
n3nanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®msuka. 7 knacc. Jlaboparopusie paboTel. KOHTpOIbHBIE 3ajaHUS. —
Caparos:Jluneit, 2014.

8. «KoHTpoapHO-I3MepuTenbHble MaTtepuanbl. Pusuka. 7 knace/Cocr. H.U. 3opun. — 2-¢

u3 ., nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yaueOHo-mMeroauueckoe nmocooue/ A.E. Mapon.- M.: [Ipoda,
2011.- 123c.:

KoHTponbHbIE 1 caMoCTOsATENbHBIE padOThI 0 Qu3uke. 9 kiacc: k yueoHuky A.B. Ilepbimkuna,
E.M. I'yrank «®uszuka 9 xmace» / O.U. I'pomrieBa. — M.: U3natenscTBo «OK3amen», 2014.
Tectol o ¢uzuke. 9 knace: k yueoHuky A.B. [lepsimkuna, E.M. I'yrHuk «®usnka

9 xkmace» / O.U. I'pomrieBa. — M.: M3natenbcTBO «OK3ameny, 2010.

®usuka. 9 xknacc. Temaruueckue TecToBble 3agannst mis moarotosku Kk 'MA. / aBT.- coct.: M.B.
boiinenko, O.H. Mupomkuna. — fpocnasns: OOO «Axkanemus pa3Butus», 2014.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

7 KITACC

. bubnmuoreka — Bcé mo npeamety «dusukay. — Pexxum gocryna: http://www.proshkolu.ru

2. BugeoomnsITel Ha ypokax. — Pexxum pocrtyna: http://fizika-class.narod.ru

3. Enunast kosutekius nudpoBbIx 00pa3oBaTeabHBIX pecypcoB. — Pexxum pocrtyma: http://school-
collection.edu.ru

4. InTepecHble MaTepralibl K ypokaM (DU3UKH 10 TeMaM; TECThI [0 TeMaM; HarJIsIHbIC TOCOOUS K
ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

5. IludpoBeie oOpa3oBareabHbIe pecypchl. — Pexxum goctyma: http://www.openclass.ru

6. DiekTpoHHBIE YUeOHMKH M0 Gu3uKe. — Peskum mocryma: http://www.fizika.ru

8 KIIACC

1. Bubmuoreka — Bcé mo npeamety «Pusukay. — Pexxum goctyma: http://www.proshkolu.ru

2. BugeoomnsiTel Ha ypokax. — Pexxum pocrtyna: http://fizika-class.narod.ru

3. Enunast kosutekius nudpoBbIx 00pa3oBaTeabHBIX pecypcoB. — Pexxum pocryma: http://school-
collection.edu.ru

4. InTepecHble MaTepUalibl K ypokaM (DU3UKH 110 TeMaM; TECThI [0 TeMaM; HaIJIsIHbIC TOCOOUS K
ypokam. — Pexxum noctyma: http://class-fizika.narod.ru

5. udposbie 0OpazoBatenbHbie pecypchbl. — Pexxum poctyna: http://www.openclass.ru

6. DnekTpoHHbBIE yueOHHKH 10 (usuke. — Pexxum moctyma: http://www.fizika.ru

9 KJIACC

1. BuzmeoomnsITsl Ha ypokax. — Peskum noctyma: http://fizika-class.narod.ru

2. Enunas xosuekuust [udpoBbIx 00pa3oBaTenbHBIX pecypcoB. — Pexxum noctyna: http://school-
collection.edu.ru

3. HTepecHble MaTepralibl K ypokaM (DU3UKH 10 TeMaM; TECThI [0 TeMaM; HaTJIsTHbIC TOCOOUS K
ypokam. — Pexxum nocrtyna: http://class-fizika.narod.ru

4. Iludpossie 0Opa3oBaTenbHbIC pecypchl. — Peskum noctyma: http://www.openclass.ru

5. DnekTpoHHbIe yueOHUKH 10 pusuke. — Pexxum nocryna: http://www.fizika.ru
6.lucranimonnas mkoia Ne368 http://moodle.dist-368.ru/ OtkpriThiii kiace. CereBoe
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oOpasoBatenbHOE coobiecTBo. http://www.openclass.ru/node/109715

7. Enunast koekus nudpoBeIX 00pa3oBaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. deepanbHbIi HEHTP HH(OPMAIIMOHHO-00pa3oBaTeIbHbIX pecypcoB. http://www.fcior.edu.ru/
9. UnTepHer ypoxk. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 cents0ps» marepuais o ¢usmke. http://archive.1september.ru/fiz
11. Aaumanuu ¢pusndeckux oowekToB. http://physics.nad.ru/

12. XKuBas ¢usuka: oOydatoras nporpamma. http://www.int-edu.ru/soft/fiz.html
13. ®usuka.ru. http://www.fizika.ru/
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