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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢Qu3nke Ha ypOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE TOJIO)KCHUH W TpeOOBaHMU K pe3ylbTaTaM OCBOCHHMsS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTellbHOW mporpamMMmel, mpenctaBieHHblx B DPI'OC OO0, a Takke ¢ yd€ToMm
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHIENImMy TNpernojaBaHus y4eOHOTO
npeaMera «PU3ukay.
Conmepxanne  mporpaMMbl 1o (U3MKE  HampaBlieHO  Ha  (opMHpOBaHHE
€CTeCTBEHHOHAYYHOH T'PaMOTHOCTH OOYYAIOMIMXCSl W OpraHU3alMi0 H3ydeHHs (U3MKH Ha
JeATeNbHOCTHON OcHOBe. B mporpamMme mo (u3MKE YYUTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npeamera B peanusanuu TpeboBannit DPI'OC OOO K ™IaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yibTaTaM  OOydeHHus, a  TaKkKe  MEXIpPEAMETHbIE  CBSI3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHMUsl.
[IporpamMma no Qu3suke ycTaHaBIMBAaeT paclpeielieHne y4eOHOro maTepuana o rojaam
oOydeHus (Mo Kiaccam), TpeajaracT TMPUMEPHYIO TMOCIEI0OBATEIHbHOCTh HW3YYCHHS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOTO COJIepKaHUus M Y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.
[Iporpamma no ¢usuke pa3paboTaHa C IENbI0 OKa3aHUSI METOJMYECKON OMOIIIH YUUTEII0
B CO3JaHNH paboyeil MporpaMMsbl o y4eOHOMY MpPEeIMETY.
®duszrka ABISETCS CUCTEMOOOPA3YIOUINM JIJIsl €CTECTBEHHOHAYUHBIX Y4EOHBIX MPEIMETOB,
MTOCKOJIbKY (PM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJIEHUH, N3ydyaeMbIX XUMUEH,
OunoJsioTHel, acTpoHOMUEH U (PU3MYECKOi reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, NpefocTaBiseT Haubosiee sicHble oOpa3lbl NMPUMEHEHHsS HAydHOTO MeEToJa
MO3HAHUS, TO €CTh CII0co0a MOTy4eHUs JOCTOBEPHBIX 3HAHUN O MUPE.
OnnHa w3 TIaBHBIX 337a4 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0Iero oOpa3oBaHUS
COCTOMT B (POPMHUPOBAHMH €CTECTBEHHOHAYYHONW TPAaMOTHOCTH M HUHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpPENAINOJaraeT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIMMHI €CTEeCTBEHHOHAYUYHYIO TPaMOTHOCTb:!
® Hay4yHO OOBSCHSTDH SIBIICHUS;
® OLIGHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIICIOBAHMUS;
® UHTEPHPETUPOBATH JAaHHBIE W HCIOJIb30BaTh Hay4yHbIE JOKa3aTelbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henu u3yueHus (U3NKU HAa yYpOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUS OMIPEICIICHBI B
Konuenuun npenogaBanus yueOHoro npeaMera «dDusnka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepainuu, peamu3ylOIIUX OCHOBHBIE 0011€00pa3oBaTelibHbIE MPOTPAMMBL,
yrBepxka€HHON pemenreM Kosernn MunncrepctBa npocsemieHust Poccuiickoit denepanuun
(mpotoxon ot 3 nexabpst 2019 r. Ne [TK4BH).
Hean usyyenus pusnku:
e npuoOpeTeHHEe HHTEpeca W CTpeMJIEHUS OOyJaroluXcs K HaydHOMY H3YYEHUIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUECKUX CIIOCOOHOCTEH;

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

e (opmupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yiabTaTa U3y4eHHUS] OCHOB CTPOCHUS
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 ¢ (PM3MKOH, MOATOTOBKA K JAaJbHEUIIEMY OOyYEHHUIO B 3TOM
HaIpaBJICHUU.
JlocTiokeHre STHX IeNiell mporpamMmbl 1Mo (pU3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHus 00eCIIeUNBACTCS PEIICHUEM CIIEIYIONINX 3aa4:
e npuoOpeTeHHe 3HAHWKA O JAUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECKHX,
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 M MPAKTHKOOPUEHTHPOBAHHBIX 3a]1a4;
® Dpa3BUTHE YMEHUH HAONIOJATh NPUPOAHBIC SBJICHUS W  BBIOJHITH  OMBITHI,
nabopaTopHble pabOTHl M AKCHEPUMEHTAIBHBIE HCCIEIOBAHUS C WCIIOJIB30BaHUEM
W3MEPHUTEIBHBIX TIPHOOPOB;
® OCBOCHHE MPHUEMOB paboThl ¢ WHbOpMaIuel (PU3NUECKOTo COAepKaHUs, BKIIOYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHUSX (GU3WKH, aHaIH3 H KPUTHYECKOE
OlleHHBaHME UH(OpPMaLINY;
® 3HAKOMCTBO cO cepamu MPoPeCCHOHATHHON JACATEIHPHOCTH, CBA3aHHBIMHU C (PU3UKOM,
Y COBPEMEHHBIMH TE€XHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3NUYECKOI HAYKH.
Ha usydenune ¢usuku (6a30BBI ypOBEHb) HA YPOBHE OCHOBHOI'O 00IIEero 0Opa3oBaHUs
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 "yaca B Heneno), B 8 kinacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipenyaraemerit B mporpaMme 1o Gpu3uke nepedeHs J1a00paTOPHBIX pabOT M OMBITOB HOCHT
PEKOMEH/IATENBHBIN XapaKkTep, YYUTeNb JeiaeT BhIOOp MPOBENCHHS JTa0OpaTOpHBIX paboT U
OTIBITOB C YYETOM UHAUBUIYATBHBIX OCOOCHHOCTEH 00yJarouXcsl, CIIMCKa AKCIIEPUMEHTAIBHBIX
3aJJaHUl, TIpeIaraeMbIX B paMKax OCHOBHOTO IOCYJapCTBEHHOTO 3K3aMeHa 10 (hU3UKe.



COJEP)KAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. @u3uka u e€ po/ib B NO3HAHUM OKPY’KAIOIEro MUpa.

®usuka — Hayka o npupoje. SBinenus npupoasl. Ousnyeckre SABICHUA: MEXaHUYECKUE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenMuMHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpuOOPHI.
[TorpemHocTs n3MepeHnid. MexayHapoiHasi CUCTEMA €IMHMII.

Kak ¢u3uka u apyrue ecTeCTBEHHBIE HAayKH H3y4aroT NpUpoay. EcTecTBeHHOHAay4YHBIH
METO/i TMO3HAHUS: HAOIIOJEHHE, IIOCTAHOBKA HAydyHOTO BONPOCA, BBIABM)KEHHE THIIOTES,
SKCHEPUMEHT [0 TMpPOBEpPKE TuUIoTe3, O0O0bsAcHEeHHe HalOmogaeMoro spiaeHus. OmnucaHue
(u3NYeCKUX SABJICHUN C TIOMOIIIbIO MOJEIEH.

Jemoncmpayuu.

1. MexaHnnueckue, TEMIOBBIE, YIEKTPUUECKHUE, MATHUTHBIE, CBETOBbBIE SIBJICHHUSL.

2. O®uznyeckue NMpUOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHHH aHAJOTOBBIM H IH(PPOBHIM

prudopoM.

Jlabopamopnwie pabomel u onvimel.

Onpenenenre HeHb! JeNIEHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.
N3mepenue paccTossHUI.
N3mepenune o0bEMa KUIKOCTH U TBEPIOTO TeA.
Omnpenenenne pa3mMepoB MaJbIX TEI.
W3mepenne TteMmmeparypbl IpH IOMOLIM JKUAKOCTHOTO TEPMOMETpa M JaT4YHMKA
TEMIIEPATYPHI.
6. IIpoBenenue uccienoBaHHA IO MPOBEPKE T'MIOTE3bl: AAIBHOCTh IMOJIETA IIAPUKA,
MYLUIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIlIe, YeM OOJIbIlIe BBICOTA ITyCKa.

Pa3znen 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUH BelleCTBA.

CrpoeHue BemecTBa: aToOMbl M MOJEKYJIbl, HMX pa3Mmepbl. ONBITHI, I0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHHE BEUIECTBA.

aorwpnE

JIBukenue uacTul] BemiectBa. CBSI3b CKOPOCTH JBMIKEHHSI 4YaCTHUI[ C TeMIepaTypoil.
BbpoynoBckoe naBwxkenue, nuddysus. BzauMonelicTBue dYacTull BeUIeCTBAa: MNPUTSHKEHHE U
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHMSI BEI[ECTBA: CTPOCHHME Ta30B, IKUAKOCTEH U  TBEPABIX
(kpucTamuinyeckux) Tena. B3auMocBs3b MexAy CBONMCTBAMHU BELIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M HUX aTOMHOMOJIEKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperatHbIX COCTOSHUUN
BO/IBL

Hemoncmpayuu.

1. HaGmroneHnue 6pOyHOBCKOTO JBHKEHUSI.

2. Habmopenue nudpoysuu.

3. HalGnronenue sBIEHHM, OOBICHIIOMIMXCS MPUTSHKEHUEM WA OTTAJIKHBAaHUEM YacTHUIL

BEIIIECTBA.

Jlabopamopusvie pabomot u onvimol.

1. Ouenka quaMeTpa aToMa METOJIOM PSIJIOB (C MCIIONIb30BaHUEM (oTorpaduit).

2. OnbITHI 110 HAOJIIOAEHUIO TEIIJIOBOTO PACIIUPEHUS Ia30B.

3. OnbIThI 0 0OHAPYKEHUIO IEHCTBUS CHUII MOJICKYISIPHOTO MPUTSKEHHUS.

Paznea 3. /IBukeHue U B3auMo/ieiicTBHE TeJl.



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

SBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell KaKk MpPUYMHA W3MEHEHUSs
CKOPOCTH JBHXEHHUS Teld. Macca kak mepa uHepTHocTH Tena. IlnoTHocTh BemiecTBa. CBA3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cuna Kak XapakTepucTuka B3aumojnerctBust ten. Cwiia ymnpyroctd U 3akoH [yka.
W3mepenue cuibl ¢ MOMOIIBIO JAWHAMOMETpA. SIBleHUE TAroTeHus U cuia Tsokectu. Cuiia
TSKECTH Ha JApyrux IaHetax. Bec rtema. HeBecomocts. CiiokeHue CHII, HallpaBJIEHHBIX IO
onHO# npsimoil. PaBHozelcTBytomast cuil. Cuna TpeHus. TpeHHne CKOJIBKEHUS U TPEHUE MOKOSL.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

Habnroenne MexaHu4ecKoro IBUKEHHS Tela.

N3mepenne ckopocTr NpsSMOJIMHENHOTO IBU>KECHHS.
Habntonenue siBjaeHUs] HHEPIUH.

Habmtonenne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUH TEII.
CpaBHeHHe Macc 1Mo B3aUMOJICUCTBHIO TEIT.

ok wnE

CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOA.

Jlabopamopnwie pabomel u onvimel.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO ABWXKEHHUS (IIapUKa B KUIAKOCTH, MOJICIH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmpeneneHne cpenHel CKOPOCTH CKOJBXKEHHS OpycKa WM IMapuKa MO0 HAKJIOHHOW
MJIOCKOCTH.

3. OmnpezneneHue MIOTHOCTH TBEPIOTO TeNa.

4. OnbIThl, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSDKEeHHs (IedopMarinu) NpyKHHBI OT
MPUJIOKEHHOW CHJIBI.

5. OmnbIThl, JEMOHCTPHUPYIONINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUSI OT Beca Tesla U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

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

JaBnenue. CriocoObl yMEHbIIICHUS U YBEIMUEHUs AaBiieHus. JlapieHue ra3a. 3aBUCUMOCTh
JaBJIeHUA Tra3a oT 00béma, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TEIaAMHU, KUJIKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTnueckue MamivHbI. 3aBUCUMOCTH JABJICHUS KHUIKOCTU OT
riyounsl.  [mapocratmueckuii  mapagokc. CooOmiarommuecs — cocynsl.  ['mapaBnudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUyuHBI CylIECTBOBAHUS BO3AYIIHOU
obonoukn 3emmn. OnbiT Toppuuemnu. M3mepenne aTtmMocdepHOro aaBieHUs. 3aBUCUMOCTH
aTMoc(epHOrOo JaBJICHHUA OT BBICOTHI HaJd YypoBHeM Mops. [lpubGopbl mis u3MepeHUs
aTMOC(epHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teso. BeITankuBarorias (apxumeoBa)
cuia. 3akoH Apxumena. [TnaBanue ten. Bo3nyxomiaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBIICHUS Ta3a OT TEMIIEPaTyphI.

[lepenava naBIeHUS KUIKOCTHIO U Ta30M.
Coobmaromumecs: Cocypl.

I'mppaBnuueckuit nmpecc.

[IposiBnenue aericTBUs aTMOC(EPHOTO TABICHHUSL.

o~ wbdE



6. 3aBHCHMOCTb BBITAJIKMBAIOUICH CHIBI OT OO0BEMa MOTPYKEHHOW YacTH Tena |
IJIOTHOCTH XKUAKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHOMN KUJIKOCTH.

8. VYcioBue miaBaHus TeN: IUIABAHWE WJIM TOTPYKEHHE Tell B 3aBHCUMOCTH OT
COOTHOIIEHUS TNIOTHOCTEH TeJa U KUAKOCTH.

Jlabopamopubvie pabomot u onvimel.

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

2. OmpeneneHue BBITAIKABAIOIICH CHJIBI, JCHCTBYIOIICH HA TEJO, TMOTPYKEHHOE B
AKUJKOCTb.

3. TlpoBepka HE3aBHUCHUMOCTH BBITAJIKUBAIONICH CHJIBI, JICHCTBYIOIIEH Ha TelO B
XKUAKOCTH, OT MAcCChl TeJa.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CHIIbI, IEHCTBYIONIEH Ha
TEJO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOM B MKUAKOCTh YaCTU TeJIa U OT INIOTHOCTH
AKUIKOCTH.

5. KoncrpyupoBanue apeoMerpa WIM KOHCTPYMPOBAaHHE JIOJKM U OIpeaeieHue eé
Irpy30I10AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIHOCTB. JHEpPIus.

Mexannyeckas pabota. MOIIHOCTb.

[IpocThie MexaHu3Mbl: pblyar, OJOK, HaKJIOHHas IUIOCKOCTh. [IpaBmiio paBHOBecus
priuara. [IpumeHeHue mpaBuia paBHOBECHS pblyara K OJOKy. «30JI0TO€ MPaBUIIO» MEXaHHUKH.
KIIJI mpocTeix Mmexanu3MoB. [IpocThie MeXaHN3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprus. KuHernueckas W noTeHUManbHas sHeprud. [IpeBpaienue
OJHOTO BHJa MEXAHUYECKOU SHEPTUM B APYroil. 3aKOH COXPAHEHUS SHEPTUN B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepbl NPOCTHIX MEXaHU3MOB.

Jlabopamopnuwie pabomel u onvimel.

1. Ompenenenne pabOTHl CHIBI TPEHUS MPU PABHOMEPHOM JBIKEHUH Teja II0
TOPU30HTAJIBHON TOBEPXHOCTH.

2. VccnenoBaHue yciaoOBHil paBHOBECHS pbluara.

3. Hamepenne KII/| HaKIOHHOM IJIOCKOCTH.

4. W3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOU SHEPTUH.

8 KVIACC

Pa3znen 6. TensioBbIe IBJICHUSA.

OcCHOBHBIE TIOJIO)KEHUSI MOJIEKYISIPHO-KMHETUYECKOW TEOpUU CTPOCHMS BemiecTBa. Macca
U pa3Mmepbl aroMOB W MOJeKyld. ONbITbl, MNOATBEPKIAIOLINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHOKMHETUYECKOUN TEOPUH.

Monpenu TBEPAOTO, KHUAKOTO U ra3000pa3HOT0 COCTOSHUM BemecTBa. Kpucramiueckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH U TBEPABIX TN HA OCHOBE MOJOKEHUI
MOJIEKYJIIPHO-KMHETHYEeCKOM Teopun. CMauuMBaHMEe W KalnWUIApHBIE sBIeHUS. TemoBoe
pacLIUpEHUE U CHKATHUE.

Temnepatypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBMXKEHHMS YacTHII.
Buytpennsis sHeprus. CrnocoObl W3MEHEHHS BHYTPEHHEW OHEpruu: TerJionepenada u
coBepireHre padboThl. Bupl Terionepenaun: TEIIONPOBOHOCTh, KOHBEKIIHS, U3TyUeHHE.

KoanuectBo TemnoTel. YaenpHas TEIUIOEMKOCTH BeIIeCTBA. TemI0OOMEH U TEIIOBOE



paBHOBecue. YpaBHEHHE TEIUIOBOro OanaHca. [liaBieHue M OTBepIACBAHUE KPUCTALTMUECKUX

BCIICCTB.

VYnaenpHas temora ruiaBleHus. [lapooOpa3oBanme u koHueHcanws. Mcnapenue.

Kunenne. YnaenpHas Temora mapooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpaTypbl KUIEHHS OT
aTMOC(EepHOTO JTaBICHHUS.
BrnaxnocTs Bo3ayxa.

OHeprus TOIMBA. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[punnuner pabdoter TermoBbix nBurareneit KIIJ[ TterutoBoro mapuratens. TeruioBbie
JIBUTATEJIH U 3aLIATA OKPYKAIOIIEH CPEbI.
3aKOH COXpaHEHUs U MIPEBPALLEHUS SJHEPTUU B TEIUIOBBIX IIpOLECCaX.

Jemoncmpayuu.

1. HabmroneHnue 6poyHOBCKOTO JIBHXKEHUS.

2. Hab6mronenue nuddys3un.

3. HabOnronenwue siBIICHUH CMauMBaHUS U KAlTWJUIIPHBIX SIBICHUU.

4. HalGnrogeHue TEII0BOTO pacIuPEeHHs TEll.

5. M3menenue naBieHus ra3a npu U3MEHEHWH 00bEMA U HarpEBaHUU WIIH OXJIAXKICHUH.

6. IlpaBuia U3MEpEeHUS TEMIIEPATYPHI.

7. Bunel Teruionepeaayn.

8. OxmaxxJaeHne Ipu COBEPIICHUH PaOOTHI.

9. HarpeBanue mpu COBEpIICHUN PAOOTH BHEITHUMHU CHIIAMHU.

10. CpaBHeHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

11. Habnronenne KumneHus.

12. HaGmroieHre mocTosTHCTBA TeMITepaTyphl MPH TIJIaBJICHUH.

13. Mozenu TEIUIOBBIX ABATATEIEH.

Jlabopamopnuie pabomel u onvimeot.

1. OmnpIThl O 0OHAPYKEHUIO NEHCTBUS CUJI MOJIEKYIISIPHOTO TIPUTSKEHUS.

2. OmnbITHI MO BHIPAILIMBAHUIO KPUCTAIIJIOB TOBAPEHHOMN COJIM UJTH caxapa.

3. OmnbIThI 110 HAOIIOIEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U TBEPABIX TEIl.

4. Onmnpenenenue AaBlieHUs BO3yXa B Oa/sIOHE IITPHIIA.

5. OmnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTH [aBJICHHUS BO3[yXa OT ero obnéma u
HarpeBaHus WIH OXJIaKICHUS.

6. IlpoBepka rUMOTE3bl JUHEHHOW 3aBHUCHUMOCTH JJUHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPHUUECKOMN TPyOKe OT TeMIIepaTyphbl.

7. HaOnronenue u3MeHEHUs] BHYTPEHHEHW SHEPTUM Tella B pe3ysbTare Terionepeaadu u
paboThl BHEIITHUX CHUIL.

8. HccnenoBaHue siBIEHUS TEINIOOOMEHA MTPH CMEUIMBAHUK XOJIOIHOW U TOpSYEii BOIBI.

9. OmpegeneHue KOJIWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM NpHU TEIMIOOOMEHE C
HarpeThiM METaJUIMYECKUM IHIIUHAPOM.

10. Ompenenenue yneabHOM TEIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca uCHapeHusl.

12. Onpenenennie OTHOCUTENBHOMN BIAKHOCTH BO3IyXa.

13. Omnpenenenue yneabHOM TEIUIOTHI MJIaBICHUS JIb/IA.

Pazgen 7. DieKkTpu4yecKHe H MATHUTHDIE SIBJICHUS.

Onexrpuszanus Ten. JlBa poja 2IEKTpUYECKHX 3apsiioB. B3zanmMopelicTBHE 3apsKEHHBIX
tes. 3akoH KynoHa (3aBUCHMMOCTb CHWJIBI B3aUMOJICHCTBHS 3apsDKEHHBIX TeNl OT BETUYMHBI
3apsA7I0B U PaCCTOSIHUS MEX]y TEIAMH).

Onexrpuueckoe nose. Hanpsox€HHOCTh 3nekTpuueckoro nosid. llpuHnun cyneprnozunnn



IIEKTPUYECKUX I0JIEH (HAa KAUECTBEHHOM YPOBHE).

Hocurenu snexTtpudeckux 3apsaoB. DJIeMEHTapHbIM 3iekTpudeckuid 3apsg. CtpoeHue
atoma. [IpoBOTHMKY U JTUAIIEKTPUKHU. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsija.

DNEeKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHUSA BJIEKTPUUYECKOro Toka. VcTounukm
MOCTOSTHHOTO TOKa. JIeMCTBUS AJIEKTPUUECKOrO0 TOKa (TEIJIOBOE, XMMUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U ra3ax.

Onextpuueckas uenb. Cuna Toka. OJnexkTpuyeckoe HampspbkeHue. ComnpoTHUBIIEHHE
IIPOBOJHUKA. YJIEJIbHOE COINpPOTUBJIEHHE BellecTBa. 3akoH Oma I8 ydacTka LEMu.
[TocnenoBarenpHOE 1 NapauIEIbHOE COEIMHEHUE TPOBOJHUKOB.

PaboTa 1 MOITHOCTH ANIEKTPUYECKOTO ToKa. 3akoH Jxoynsi—JleHna. DnekTpruuecKue menu
Y TOTpEeOUTENHN NIEKTpUUECKOr sHeprun B ObITy. KOopoTKoe 3aMbIkaHue.

[ToctostHHbIE MarHuThl. B3auMoelcTBME TOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJe€.
MarnuTHOe noJie 3eMJIM U €ro 3HaYeHHE JIIs *Ku3HU Ha 3emiie. OnbIT Dpcerena. MarHuTHoe moJie
AIEKTPUYECKOTO TOKa. [I[puMeHeHune JIeKTPOMAarHuTOB B TEXHHUKE. [[elicTBMEe MarHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM. OJEKTPOJBHUTaTelb IMOCTOSIHHOTO Toka. Mcmonbs3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbrtel @apaned. SIBneHuwe  snexkTpoMarHWuTHOM  uwHAYyKUWH. IlpaBuno  Jlenna.
OnekrporeHeparop. CrocoObl TOMYyYEeHHs] DJICKTPUUECKOW DHEPruu. OJIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHUH.

emoncmpayuu.

DIeKTpu3anus Tell.
JIBa posia ANEeKTPUYECKUX 3apsA0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO U ACHCTBHE 3JIEKTPOCKOIIA.
DneKTpocTaTU4eCcKas HHIYKIHUS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY M AMDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUI 3JIEKTPUYECKOTO MOJIS.
HcToyHuky NOCTOSTHHOTO TOKA.
JIefCTBHUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B KUIKOCTH.
. I"a30BbIi1 pa3ps.
. U3mepenue cuiibl TOka aMIepMETPOM.
. U3mepenue 351eKTpuyecKoro Hanps>KeHUs BOJIbTMETPOM.
. Peocrar u mara3us conpoTHBICHHI.
. B3aumoielicTBre NOCTOSTHHBIX MAarHUTOB.
. MogenupoBaHre HEBO3MOKHOCTHU PA3EIICHHS TIOJOCOB MArHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OneIT Dpcrena.
. MarauTHoO€ 1noJie TOKa. DJEeKTPOMarHur.
. JleficTBHe€ MarHUTHOTO TOJIsSI HA IPOBOJAHUK C TOKOM.
. DIIEKTPOABUTATENh OCTOSHHOTO TOKA.
. UccnepoBanue siBIIEHUS 31€KTPOMArHUTHOM UHIYKIIUH.
. Oneiter @apagest.
. 3aBUCUMOCTb HaIPaBJIECHUS UHIYKIIMOHHOTO TOKa OT YCIOBUM €ro BOSHUKHOBEHHSI.
25. DneKkTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopusie pabomot u onvimol.

CoNoO LD E
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OnbITHI M0 HAOTIOACHUIO STICKTPHU3AIUH Tl MHAYKIIMEH U PU COMTPUKOCHOBEHUHU.
HccnenoBanue qeicTBUS SJCKTPUIESCKOTO MOJISE HA IIPOBOAHUKU U TUDJICKTPUKH.
COopka u mpoBepKa padOTHI IMEKTPHUECKOH IETTH MTOCTOSTHHOTO TOKA.

W3MepeHue u peryiupoBaHue CHIIbI TOKA.

N3mepenue u peryampoBaHue HalPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HIIYILETO Yepe3 PE3UCTOP, OT COMPOTUBIICHHUSI

ok wbdE

pEe3UCTOpa U HANIPSDKEHUS HA PE3UCTOPE.

7. OneITBl, JAEMOHCTPHUPYIOIIME 3aBUCHUMOCTh  DJIEKTPUYECKOTO  COMPOTHBIICHUS
MMPOBOAHHMKA OT €ro JJIWHEI, IJIOMAAN NOIICPCYHOTO CCUHCHUA U MaTCpHrajia.

8. IlpoBepka mpaBmiia CIIOKCHUS HAINPSDKCHUW TIPH TMOCIICIOBATCIILHOM COCIMHCHUN
TIBYX PE3UCTOPOB.

9. TIpoBepka mpaBuiia sl CUJIBI TOKA MPH NMAapaUIEITFHOM COSTMHEHUN PE3UCTOPOB.

10. Omnpenenenne pabOTHI AIMEKTPUISCKOTO TOKA, HIYIIIETO Yepe3 Pe3UCTop.

11. Onpenenenrie MOIMIHOCTH 3JIEKTPUUYECKOTO TOKA, BBIAEISIEMOM Ha pe3UCTope.

12. UccnenoBanne 3aBHCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JIAMIIOYKY, OT HaIpsOKSHHUS
Ha HEW.

13. Onpenenenne KI1J] HarpeBarems.

14. VccnenoBanue MarHUTHOTO B3aUMOIEHCTBUS OCTOSIHHBIX MAarHUTOB.

15. I/I3yqu1/Ie MAariuTHOroO TIIOJiI IOCTOSAHHBIX MArHuTOB IIpU HUX O6T)€}1I/IH6HI/II/I n
pa3aeneHNN.

16. UccnenoBanue AEWCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITHI, AEMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIbI B3aUMOIEUCTBUS KATYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKAa U HaIIPaBJIEHUs TOKA B KaTYIIKE.

18. U3yueHue neiicTBUsI MarHUTHOTO IOJISI HA TIPOBOJHUK C TOKOM.

19. KoncrpyupoBaHue 1 U3ydeHHe padOTHI AIEKTPOIBUTATES.

20. Usmepenne KII]] anekTpoaBuraTeIbHOM YCTAHOBKH.

21. OnbITEl MO HUCCIENOBAHUIO SIBJICHHUS AJIEKTPOMArHUTHOM WHAYKLUHHU: HCCIEI0BAHUE
W3MEHEHU 3HaYEHUS U HANPaBJICHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBJICHHUSA.

Mexannueckoe npuxeHue. MarepuanbHas Touka. Cuctema orcdéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBIKEHUsA. PaBHOMEpHOE mpsMoJMHENHOe JBMKeHHe. HepaBHomepHoe
IpsMOJIMHENHOE JBWKeHHE. CpenHsss M MIHOBEHHas CKOPOCTb Tejla IIPU HEPAaBHOMEPHOM
JBUKCHUMU.

Yckopenue. PaBHoyckopeHHOE IpsiMosinHeiiHoe aBrkeHne. CBobogHoe najgeHue. OnbIThl
lNanunes.

PaBHOMepHOe nBIKeHUE 1o okpykHocTu. [lepuon u yacrora oOpamenus. JIuneitnas u
YIi10Bas CKOPOCTH. LIECHTpOCTPEMUTENBHOE YCKOPEHHE.

IIepsbiit 3akoH Herotona. Bropoii 3akon Herorona. Tperuit 3akoH Herorona. Ipunimun
CYIIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMS: CUJIa TPEHUS CKOJIBKEHHSA, CHJa TPEHUs
IIOKOs1, APYTUE BUABI TPCHUS.

Cuna TsOKECTM M 3aKOH BCEMHMPHOTO TATOTEHHA. Y CKOpPEHHE CBOOOJHOIO IaJeHHUs.
IBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. HeBecomocTts n
[IEpPErPy3KHU.



PaBHoBecue marepuanbHOMl TOukH. AOCOIIOTHO TBEPAOE Teso. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIUIEHHON OChIO BpalleHus1. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue ummynbca. Mnynbc cuibl. 3aKOH COXPAaHEHHUS HMMITYJIbCA.
PeaktuBHOE nBUKEHUE.
Mexanndeckass paboTa W MOIIHOCTh. PaboTa cwil TshkecTH, ympyroctw, TpeHusi. CBs3b

SHEpPruu

u pa6OTI)I. HOTGHHI/Ia.HI)HaSI OHEpruga TCjia, MOAHATOIO HaJ IMOBCPXHOCTHIO 3CMIJIM.

[ToreHnmanpHas 3Heprus ckarod npyxuHbl. Kunerndeckas sHeprus. Teopema 0 KHHETUYECKOU
SHEpPruu. 3aKOH COXPaHEHUS] MEXaHUYECKON SHEPTHH.

Jemoncmpayuu.

1. HalmroneHue MEXaHU4ECKOTro JIBUKEHHS TeJla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE IMyTeld W TPACKTOPHHA JBWKEHHUS OJHOTO M TOTO K€ Telld OTHOCHUTEIHHO
PAa3HBIX TEN OTCYETA.

3. H3MepeHHe CKOPOCTH M YCKOPEHUS IPSIMOJTMHEHHOTO JIBYKCHUS.

4. WccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JBUKEHMUS.

5. HaOnronenue nBuxeHUs Teja Mo OKPYKHOCTH.

6. HaOnromeHne MEXaHHMYECKUX SBJICHUH, IPOUCXOIANINX B CHCTeMe OTcuéTa « Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBW)KEHUN OTHOCHUTEIILHO KaOnHeTa (PU3UKH.

7. 3aBUCHMOCTb YCKOPEHHS Tejla OT MAcChl Teja U JeMCTBYIOLIEH Ha HETO CUIIBI.

8. HaOmroneHne paBeHCTBA CHIT IPU B3aUMOJICHCTBUU TEJl.

9. H3meHeHue Beca Teja MPH YCKOPEHHOM JBHKECHHH.

10. Tlepenavya ummynbca Ipy B3aUMOJICHCTBUAN TEJI.

11. TIpeoOpa3oBaHus SHEPTUH TIPH B3aUMOICHCTBUH TEJI.

12. CoxpaHneHne UMITYJIbCa MIPU HEYIPYTOM B3aHMOICHCTBHH.

13. CoxpaneHnune UMITyJIbca MpU a0COTFOTHO YIPYTOM B3aUMOICHCTBHH.

14. HaGmroieHne peakTUBHOTO JBUKCHHUSI.

15. Coxpanenne MeXaHUYECKON PHEPTUU TTPU CBOOOTHOM TaICHHH.

16. CoxpaneHnue MexXaHU4ECKOW SHEPTUU MPU JABIKEHUH Tella MO/ IeHCTBUEM IPY>KUHBI.

Jlabopamopnuwie pabomel u onvimel.

1. KoHncrpynpoBaHue TpakTa JUlsl pa3roHa U JAJIbHEWIIEro PaBHOMEPHOIO JBMKCHHS
IapyKa UM TeJIEKKH.

2. OmpepneneHue cpeqHEH CKOPOCTH CKOJBKEHHsS OpycKa WM JBHKEHHS IMIapHKa IO
HAKJIOHHOM TUIOCKOCTH.

3. OmpeneneHue YCKOpPEHHsI Tela MPH PaBHOYCKOPEHHOM JIBIKEHUHM [0 HAKIOHHOU
MJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIDKEHUU 0e3
HaYallbHOM CKOPOCTH.

5. IlpoBepka THUIOTE3bl: €CIU NPU PABHOYCKOPEHHOM J[BIDKEHHUU O€3 HadaabHOU
CKOPOCTH IIyTH OTHOCSTCS KaK psSA HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOIIHE
MIPOMEXYTKHA BPEMEHU OJIMHAKOBBI.

6. HccnemoBaHue 3aBHCHMOCTH CHUJIBI TPEHHUS CKOJBKEHUS OT CHUJIBI HOPMATbHOTO
JTABJICHHUS.

7. OmnpeneneHue KodpPUINEHTa TPEHUS CKOJIBKEHUSL.

8. OmpeneneHue kECTKOCTH MPYKUHBL.

9. Ompenenenue pabOThl CHIBI TPEHHS TMPU PABHOMEPHOM [BMKCHHHU Tella IO

FOpH3OHT8.J'ILHOfI MMOBEPXHOCTH.



10. Onpenenenne pabOTHI CHIIBI YNPYrOCTH NpU THOAbEME Tpy3a C HCIOJIB30BAaHHEM
HETIOIBMXKHOTO U TIOIBMXKHOTO OJIOKOB.

11. V3yueHue 3aKk0Ha COXpAHEHUS SHEPTHUHU.

Pasznen 9. Mexanuveckne KoJieOaHus U BOJHBI.

KonebarenpHoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJEOAHMIA: MEPUOJI, 4acToTa,
amMIMTyna. MareMatudecKuil M NpPYKMHHBIM MasTHUKM. IIpeBpamienwe »Heprum Ipu
K0J1e0aTeIbHOM JIBHKCHHUH.

3aryxatomue KojeOaHus. BeiHyKaeHHbIe Kojiebanus. Pezonanc. MexaHnyeckue BOJHBI.
CpoiicTBa MexaHM4ECKUX BOJIH. [Ipo10/ibHBIE U MONIEpEeYHbIE BOJIHBL. J[JIMHA BOJHBI U CKOPOCTb
e€ pacrpocTpaHeHHs. MexaHUYeCKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTB 3ByKa U BbIcoTa TOHA. OTpaskeHue 3ByKa. MIHppa3Byk U ynbTpa3ByK.

Jemoncmpayuu.

Habmonenue xonebanuii Tea noj 1eHCTBUEM CHUIIBI TSKECTH U CHIIBI YIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

Habmroienue BBIHYX/IEHHBIX KOJIEOaHUM U pe30HaHca.

Pacnipoctpanenuie mpooabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

Habmtonenue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKHI pe30HaHC.

Jlabopamopnwie pabomel u onvimel.

1. Ompenenenue 4yacToThl U EpUOAA KOJIEOAHUNH MaTEMATUYECKOTO MasiTHUKA.

2. OmpeneneHue 4acTOTHI M EPUOJIa KOJICOaHUH MPYKHHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCHMOCTU TEpHOJa KOJeOaHUN MOABEIIEHHOTO K HUTU Ipy3a OT

JUIMHBI HATH.

4. WccnegoBaHue 3aBHUCHUMOCTH IepHoJa KojeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl

rpysa.

5. ITlpoBepka HE3aBUCHMMOCTU MepHOJa KoJeOaHWW Tpy3a, MOJBEHIEHHOTO K HUTH, OT

Macchl Ipy3a.
6. OmnbITel, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh IEpHOJa KOoJeOaHUW MPYKUHHOTO
MasTHUKA OT MacChl I'py3a U XKECTKOCTU MPYKHUHBI.

7. VI3mepeHue yckopeHUsi CBOOOHOTO Na/ICHUS.

Pa3znesn 10. Dj1eKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.

DIEKTPOMarHUTHOE TOJIe. DJIEKTPOMArHUTHbIE BOJHBI. (CBOICTBA 3JEKTPOMArHUTHBIX
BOJiH. [lIkana 35eKTpoMarHuTHBIX BOJIH. Vcronb30BaHre 3J€KTPOMArHUTHBIX BOJIH VISl COTOBOM
CBSI3U.

ok wdE

DJIeKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoJiHOBBIE CBOMCTBA CBETA.

Hemoncmpauuu.

1. CsolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIC CBONCTBa CBETA.

Jlabopamopusvie pabomot u onvimol.

1. W3ydeHue CBONCTB 3JIEKTPOMATrHUTHBIX BOJH C MOMOIIBI0 MOOMIBHOTO TenedoHa.

Pa3znen 11. CBeTOBbBIE AABJIEHUS.

JlyueBas moxenb cBera. Mcrounuku cBeta. lIpsiMmonmHeHOE pacnpocTpaHEHUE CBETA.
3atmenus Connua u JIynsl. Otpaxkenue cBera. [Inockoe 3epkano. 3akOH OTpaKE€HHUs CBETA.

[Ipenomienne cBera. 3aKoH npenomiieHus cBeTa. [loaHOe BHYTpeHHEe OTpaK€HUE CBETa.
Hcnonp30Banue MOIHOTO BHYTPEHHETO OTPAKEHHSI B ONITHUECKUX CBETOBOJIAX.

Jlunza. Xox mydeit B nmH3e. OmnrTuyeckas cucreMa ¢oToamnmapara, MHKPOCKOTa U



TeslecKomna. 1 1a3 kak onTuyeckas cucteMa. ban3opyKkocTs U 1aJIbHO30PKOCTb.
Paznoxenne 6enoro ceera B ciektp. OnbiTel HptoToHa. CrioskeHue CIIeKTPaIbHBIX [[BETOB.

Jucnepcus csera.
Jemoncmpayuu.

CoNoOrwdDE

[IpssMonMHENHOE pacIIPOCTPAHEHHUE CBETA.

OTtpaxeHue cBera.

[Tonyyenue n3o0pakeHil B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue ceera.

OnTHyeckuil CBETOBO/I.

Xox mydeil B coOuparoiei JInH3e.

XoJ JIydel B paccenBarolel JIMH3E.

[Tonyuenue n300pakeHH ¢ MOMOUIBIO JIUH3.

[Ipunnun neiictBus ¢oroanmnapara, MUKpPOCKOTA U TEJIECKOIA.

10. Mogens riasa.

11. PaznoxxeHue 6e10T0 CBETA B CIIEKT.

12. Tlonmydenue GeIOTO CBETA P CIIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwie pabomel u onvimel.

1.
2.
3.

No ok

HccnenoBanue 3aBUCUMOCTH yIJla OTPa)KEHUSI CBETOBOTO JIy4a OT YIJla aJIeHuUs.
N3ydeHne xapakTepuCcTUK H300pakeHUs ITpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCMMOCTH yrila MPEJIOMIIEHHS CBETOBOIO JIyda OT yIJia MaJieHusl Ha
IPaHULIE «BO3IyX—CTEKIION.

[Tonydyenune n300pakeHUI C TOMOIIIBI0 COOMPAFOIICH JTUH3HI.

Omnpenenenre POKYCHOTO paCCTOSTHUS U ONITHYECKOM CHUITBI COOMPAOIICH JIMH3BI.
OnbITHI IO Pa3IoKeHUIO 0EI0Tro CBETa B CHEKTP.

OnpITEl MO BOCHPUATHIO LIBETa MPEIMETOB NMPU UX HAOIIOJEHUM 4Yepe3 IBETOBBIC
(UITBTPHI.

Pa3nen 12. KBaHTOBLIC SIBJICHHUS.

Omnbiter Pe3epdopna u mianerapuas moaenb aroma. Moaenb aroma bopa. Mcnyckanue u
noryionieHue ceera atoMoM. KBanTel. JIuHeliuaTeie ClIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oera- u ramma-uznydeHus. CTpoeHHe aTOMHOTO sjpa.
Hyknonnas wmopens aromHoro sapa. W3oronsl. PannoaktuBHble mnpeBpamieHus. llepuon
nojypacnaaa aTOMHBIX sIIEp.

SnepHble peakiiuu. 3aKOHbI COXPAHEHMS 3apsiI0BOTO U MAacCOBOTO YMCEN. DHEPrusl CBSI3U
aToMHBIX sep. CBs3p macchl M 3Hepruu. Peakuuum cuHtesa u AeneHus sanep. VcrouHuku
sHepruu CoJiHIIa U 3BE3I.

SAnepHas sHepretuka. JleicTBUsA paAMOAKTUBHBIX U3JIyYEHHUI Ha )KUBbIE OPraHU3MBbI.

Hemoncmpauuu.

Uk wnE

CrieKTpspl U3JIy4eHUs U TOTJIOIICHHUSI.

CrieKTpsl pa3au4HbIX a30B.

Crektp Bomopoza.

Habnronenue TpexoB B kamepe Buibcona.

PaboTa cuérunka HOHU3UPYIOUINX U3Ty4EeHUH.

Perucrpanus usiydeHus NpUpOAHBIX MUHEPAIIOB U IIPOIYKTOB.

Jlabopamopusie pabomot u onvimol.
1. HaGmroneHue CIUIONIHBIX U JIMHEWYAThIX CIEKTPOB U3IIydeHUSI.



2. HccrnenoBanue TPEKOB: M3MEPEHUE SHEPIHMM YaCTHIBI 10 TOPMO3HOMY MyTH (IO

¢dororpadusim).

3. U3mepenue pagnoakTHBHOTO (OHA.

IHoBTOpPHTENILHO-00001IA0IIINI MOTYIb.

[loBTOpUTENBbHO-0000AaOIIMK ~ MOJIYdb IpEAHA3HAUYE€H I CHUCTEMaTU3aluu U
000011IeHUsT TPEIMETHOTO COJICPIKAHHSI U OTIBITA JIEITETLHOCTH, IPHOOPETEHHOTO NP U3YYCHUHT
BCCTO KypcCa (1)I/ISI/IKI/I, a TaKKC 1A MOATOTOBKHM K OCHOBHOMY IOCYyJapCTBCHHOMY 3K3aMCHY I10
¢bu3nke a1 00yJaroUINXCsl, BRIOPABIINX STOT YI€OHBIN MpeaMET.

[Ipy wu3ydeHMM JAHHOTO MOJIYJSA PEAIM3YIOTCA U CHCTEMATU3UPYIOTCS  BUIBI
NESTEIbHOCTH, Ha OCHOBE KOTOpPBIX OOECHEeYMBAETCA JOCTUXKEHHE MPEAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX PE3yJbTaTOB 00ydeHHUs, (HOPMUPYETCS €CTECTBEHHOHAY4Hasl
IpaMOTHOCTb: OCBOCHHWEC HAYYHBIX MCETOJOB HCCICOAOBAHUA SIBIICHUH npupoasl WU TEXHUKU,
OBJIAICHUC YMCHUAMU OOBICHATH (1)I/I3I/I‘~IGCKI/IG SABJICHHA, NPUMCHAA TIOJYYCHHBIC 3HAHUS,
peuaTth 3aga4r, B TOM YUCJIC KAYCCTBCHHBIC U OKCIICPUMCHTAJIbHBIC.

[TpuHIMIIHAIBHO AEATETBHOCTHBIN XapakTep JAaHHOTO pa3/elia peaiu3yeTcs 3a CYET TOro,
qTo o6yqa}0umecs{ BBIIIOJIHAIOT 3aaHUA, B KOTOPBIX UM IMPEAIaracTcCs:

Ha OCHOBE MOJY4YE€HHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBSACHATH (PU3HUECKUE SIBIICHUS
B OKPYKAOIIEW NPUPOJE U MIOBCETHEBHON KU3HM;

HCII0JIB30BaTh HAYYHBIC MCTOABI MCCICOOBAaHUA (bI/ISI/I'-IeCKI/IX SIBJ'IeHI/If/'I, B TOM 4YHCJIEC JIA
IMPOBEPKU TUIIOTE3 U MOJTYUCHHUA TCOPECTUICCKUX BBIBOJIOB,

OOBSICHSTH HAayY4YHBbIC OCHOBBEI HanOoJiee BaXKHBIX )IOCTI/I)KGHI/II\/'I COBpPEMECHHBIX TGXHOJ’IOFI/Iﬁ,
HalpuMep, MNPAKTHYECKOTrO HCIOJb30BaHUS PA3JIMYHBIX HCTOYHUKOB HSHEPIUM Ha OCHOBE
3aKOHA MPEBPALLECHUS U COXPAHEHHUSI BCEX U3BECTHBIX BUJIOB SHEPTHUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne pu3nky Ha ypoBHE OCHOBHOTO OOIIEro OOpa30oBaHMs HANpPABICHO Ha JTOCTH)KEHUE

JIMYHOCTHBIX, MCTAIPCAMCETHLIX U NPCIMCTHBIX 06pa3OBaTCJILHBIX PE3YJIbTATOB.

B pesynbraTe n3zydenus Gpusnku Ha ypoBHE OCHOBHOTO 0O0IIero o0pa3oBaHus y 00ydaromerocs

OyayT chOpMHUPOBAHBI CIICYIONTUE IMYHOCTHBIC PE3YIbTATHI B YACTHU:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

- IPOSIBJICHUE UHTEPECca K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOM (PU3NUECKON HAYKH;

- [ICHHOCTHOE OTHOILIEHUE K JOCTM)KEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaIaHCKOro ¥ 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K AKTMBHOMY YYacTHIO B OOCYKIEHHHM OOIIECTBEHHO 3HAUMMBIX M STHYECKHUX
po0sieM, CBA3aHHBIX C MPAKTUUECKUM IPUMEHEHUEM JOCTIKEHUN (PU3UKY;

- 0CO3HAHUE Ba)KHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B IEATEIBHOCTH YUEHOTO;

3) 3cTeTH4ecKoro BOCIIMTAHMS:

- BOCHpPHUATHE OCTETHMUECKHUX KayecTB (PU3NUYECKOW HayKu: €€ TapMOHHYHOIO TMOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 IMO3HAHUSA:

- 0CO3HaHUE IEHHOCTH (U3NYECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTAa MO3HAHUS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHN, BAXKHEUIIIEH COCTABJISAIONIEH KYJIbTYpHI;

- pa3BUTHE HAYYHOU JII0O03HATEIBLHOCTH, HHTEpPECA K UCCIIEI0BATENbCKON eI TENbHOCTH;

5) popMupoBaHus KYJbTYPHI 310POBbSI H IMOIHOHAJIBLHOI0 0JI1ATrONOJYyYHS:

- OCO3HAHME ILIEHHOCTH Oe30macHOro obpa3a >KU3HM B COBPEMEHHOM TEXHOJIOTMYECKOM MHUpE,
BAKHOCTH MpaBWJI OE30MAcCHOTO TOBEIEHUS Ha TPAHCIOPTE, Ha JOPOrax, C 3JIEKTPUUYECKUM U
TEIJIOBBIM 000pPY/IOBAHUEM B JIOMAIIIHUX YCIIOBHUSX;

- chopMupoBaHHOCTH HaBbIKa pedICKCHU, MPHU3HAHWE CBOETO IMpaBa Ha OIIMOKY M TaKOTO JKe
IpaBa y Ipyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

- aKTUBHOE Y4YaCTHE B pEIICHHWU MPaKTHYECKUX 3aday (B paMKax ceMbH, 00pa3oBaTeNIbHOM
OpraHu3aliy, ropoja, Kpas) TEXHOJOTHYECKOW M COLMAIbHOW HANpaBICHHOCTH, TpeOYIOLUX B
TOM 4Hucie U PU3NUEeCKUX 3HAHUM;

- MHTEpeC K NPaKTHUeCKOMY H3ydeHHUI0 mpodeccHil, cBa3aHnbIX ¢ GpusukdH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

- OpHeHTalUsl Ha MPUMEeHeHne (PU3MUECKUX 3HAHUU Ui pelIeHHUs 3a/a4 B 00JIACTH OKpYXKarolIei
cpenbl, IUIAaHUPOBAHMS TOCTYNKOB M OLEHKM HMX BO3MOJKHBIX MOCIEACTBUN VIS OKpPYKArOIIEH
Cpelibl;

- 0CO3HAHUE II100AHOTO XapaKTepa IKOJIOTUUECKUX MPOoOIeM U MyTel UX pPelieHus;

8) aganTanmu K M3MEHAIOUWMMCSH YCIOBHAM CONMAJIBHON U IPUPOIHOH Cpeabl:

- TOTPeOHOCTh BO B3aMMOJAEHCTBUM INPHU BBHIOJHEHUH MCCIENOBAHUN M MPOEKTOB (hru3HUecKoi
HaIPaBJIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JPYTHUX;

- TIOBBIIIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pPe3 NPAKTUUYECKYIO JEATEIBHOCTD;

- MOoTpeOHOCTh B ()OPMHUPOBAHUN HOBBIX 3HAHHM, B TOM uucie (GopMyaupoBaTh HAEH, NOHATUS,
TUIOTE3bI O PU3NYECKUX 00BEKTaX U SIBICHUIX;

- OCO3HaHUE JePUIUTOB COOCTBEHHBIX 3HAHUHM U KOMIIETEHTHOCTEH B 00JacTH (PU3UKY;

- IJIJAHUPOBAHUE CBOETO PA3BUTHA B IPUOOPETEHUH HOBBIX (PU3NUYECKUX 3HAHUM;

- CTpeMJIEHUE aHAIM3UPOBAThH U BBISBIIATH B3aMMOCBSI3U MIPUPOIbI, OOIIECTBA M SKOHOMUKH, B TOM
qHcIIe ¢ UCTIOJIb30BaHUEeM (DPU3NYECKUX 3HAHUM;



® - OlEHKAa CBOMX JCUCTBHUI C y4ETOM BIIMSHUS HAa OKPYKAIOIIYIO CPEIY, BOSMOXKHBIX TJI00aTbHBIX
HOCJIEACTBUH.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynbTaTe ocBOeHUs mporpamMmsel 1Mo (PU3MKE Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHus y

oOyyaromerocsi ~ OyayT  chOpMHUpPOBaHBI  MeTalpelMeTHbIe  Pe3yJbTaTbl,  BKIIOYAIOIINE
MO03HABATEIbHbIC YHUBEPCAIbHBIC YUEeOHBIE NEHCTBHS, KOMMYHUKATUBHBIC YHHBEPCAJIbHBIE YIeOHBIE
JCWCTBUS, PEryJISITUBHBIC YHUBEPCAIbHBIC YIeOHbIE ICHCTBHS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC y‘-leﬁHl)Ie JelcTBUs

ba3oBble Jornveckue aelcTBUS:

BBISIBIISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE PU3HAKU OOBEKTOB (SBJICHUI);
YCTaHABIWBATh CYIIECTBCHHBIM TpPHU3HAK KiacCU(UKAIIMU, OCHOBAaHUA /s 000OIIEeHUs U
CpaBHEHMUS;

BBISIBJISITh 3aKOHOMEPHOCTHM M MPOTHUBOPEUHMS B paccMaTpUBaeMbIX (PaKTax, AAHHBIX U
HaOIOCHUSAX, OTHOCSAIITUXCS K (PU3UIECKUM SIBIICHUSM;

BBIABJIATE MNPUYMHHO-CICACTBECHHBIC CBA3WM TIPpU H3YUYCHHUU (1)I/ISI/I‘IeCKI/IX SBJICHUA WU
IIpoNIECCOB, AeJ1aTh BBIBO/IbI C HUCITIOJIb30BAHUEM JACAYKTUBHBIX u HHIAYKTUBHBIX
YMO3aKJ'IIO'-IeHI/II\/II, BbBIIBHUT'AaTh TUIIOTE3bI O B3AUMOCBA3IX CI)I/I?,I/I"IeCKI/IX BCJIIMYHMH,
CaMOCTOSITEIPHO BBIOMPATh CIOCO0 perieHus ydeOHo# (u3ndeckoi 3amaun (CpaBHEHUE
HECKOJIbKUX BApPHAHTOB PEIICHUS, BBIOOP HanOoJIee TOAXOISIIETO ¢ YIETOM CaMOCTOSITEITLHO
BBIJICTICHHBIX KPUTEPHUER).

Ba3oBble ucciienoBarebCcKHe NelCTBUA

WCI0JIb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKUN HHCTPYMEHT MO3HAHUS;

MIPOBOJUTH IO CAMOCTOSITENIbHO COCTABJIIEHHOMY IUIaHY OIIBIT, HECJIOKHBIM (PU3UUECKHIA
9KCIIEPUMEHT, HEeOOJIbIIIOE HCCIeI0BaHne (PU3UYECKOTO SIBICHHUS;

OLICHUBAaTh HAa TMPUMEHUMOCTh U JIOCTOBEPHOCTh HH(GOPMALMIO, MOJYYEHHYIO B XOJIe
WCCIIETIOBAHUS W DKCIIEPUMEHTA;

CaMOCTOSITENIBHO (OpPMYITHPOBaTH OOOOIIECHHUS] U BBIBOJBI 0 pe3ylibTaTaM MPOBEAEHHOTO
HaOJI0/ICHUS, OTIBITA, UCCIICIOBAHMUS, 15

MIPOTHO3UPOBATh BO3MOXKHOE JallbHEWIIee pa3BUTHE (PUINYECKUX IPOLIECCOB, a TaKXKe
BBIJIBUTaTh MPEJINOJIOKEHUsI 00 UX Pa3BUTUU B HOBBIX YCIIOBHUSX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

IPUMEHATh pPA3IMYHblE METOJbl, HHCTPYMEHTbl M 3alpocChl IpU IOUCKE U oTOOpe
nHGOpMAILMY WK JaHHBIX C YYETOM IpeUI0KeHHON yueOHOM (hu3nyeckoi 3a1auu;
aHAJIM3UPOBaATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(POPMALIMIO PA3IUYHBIX BHUOB
1 GOpM NpeICTaBICHUS;

CaMOCTOSITEJIbHO ~ BBIOMpaTh ONTUMaJbHYIO (OpMYy TMpelacTaBleHHs HHPOpPMaLUU U
WUTIOCTPUPOBATH PeIIaeMble 3a/1a4ul HECJIOKHBIMU CXEMaMHU, TuarpaMMaMu, HHOH rpadukoi
U UX KOMOMHALIUSAMHU.

KomMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe JelicTBUA:

B X0/1¢ 00CyXJeHUsl yueOHOro maTepuaia, pe3yJbTaToB JIAOOPAaTOPHBIX PabOT M MPOEKTOB
3aJaBaTh BOMPOCH MO CYIIECTBY 0OCYX/1aeMOW TeMbI U BBICKA3bIBATh U1, HAllCJICHHbIE HA
peleHue 3a1aun 1 noaep kanue 01aroxenaTeIbHOCTH OOIEHMS,;

COTIOCTABJIATh CBOM CYXJIEHUS C CY)KICHHUAMHU JPYrHMX yYaCTHUKOB AMANOra, 0OHapyKuBaTh
pasauyue U CXOACTBO MO3UIINI;



BBIpaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MTUCHMEHHBIX TEKCTaX;
MyOJIMYHO TPEACTABIATh PE3yJIbTaThl BBIIOJHEHHOTO (PU3MUYECKOTO OIBITA (SKCIEPUMEHTA,
UCCIIeIOBAHUS, ITPOEKTA);

MOHMMAaTh M HWCHOJB30BATH MPEUMYINECTBA KOMAHJHONH M HMHIUBHIYaIbHONH pPabOTHI MpU
peLIeHUH KOHKPETHON (pr3nuecKoil mpoOiaemsl;

NPUHAMATh €I COBMECTHOW JICATEIBHOCTH, OPraHU30BBIBATH JIEHCTBHA 1O &
JOCTIDKEHHUIO: PACIpeNeNisiTh PO, OOCYXKIaTh MPOIECCHl M PEe3ydbTaTbl COBMECTHOM
paboThI, 00001aTF MHCHHSI HECKOJIBKUX JTFO/ICH;

BBITIOJIHATh CBOIO 4acTh pabOThl, JOCTHrasi KadeCTBEHHOTO pe3yiabTara II0 CBOEMY
HaIPaBJICHUIO U KOOPIUHHUPYS CBOU ACUCTBUS C APYTrUMH YWICHAMH KOMaH/IbI;

OIICHMBATh KAayeCTBO CBOETO BKJIaZa B OOIIMI MPOIYKT MO KPUTEPHUSM, CaMOCTOSTEIHHO
c(OpPMYIIMPOBAHHBIM yJaCTHUKAMH B3aUMO/ICHCTBUSI.

PerJIHTI/IBHbIe YHUBEPCAJIBbHbLIC y‘-leﬁl—ll)le JeHCcTBUSA

Camoopranuszaums:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX M Y4EOHBIX CUTYyalMsX, TPEOYIOIIMX JUIsl pelieHus
(buznyecKux 3HaHUI;

OPUEHTUPOBATHCS B PA3JIMYHBIX MOJIX0aX MPUHATHS pellieHni (MHANBUAYAIbHOE, TPUHSTHE
pelIeHUs B TPYIIe, IPUHITHE PElIeHUH Tpynnoil);

CaMOCTOSITEJIBHO COCTaBJISATh alTOPUTM pelleHus (U3NYeCKOW 3aJayd Wi IUIaHa
UCCIIEIOBAaHUSI C Y4ETOM HMEIOIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBAaTh IpeAIaraeMble BapuaHThl peIICHUH;

JIeNIaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

JlaBaTh a/IeKBaTHYIO OLIEHKY CUTYyalluu U MpeJyiaraTh MiaH e€ U3MEHEeHHUS,

OOBSACHATh MPUYMUHBI JOCTH)KCHUS (HEIOCTHIKEHHS) pPE3YyJbTaTOB JEATEIbHOCTH, AaBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JESATENBHOCTh (B TOM YHUCII€ B XOJ BBINOJHEHUS (UZNYECKOTO
WCCJIEIOBAHUSI UM MPOEKTAa) HAa OCHOBE HOBBIX OOCTOSITENIHCTB, M3MEHUBIIMXCS CHUTYAlMiA,
YCTaHOBJICHHBIX OIINOOK, BO3HUKIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATa IIEJIU U YCIOBHSIM; 16

CTaBUTH ce0s1 HA MECTO APYroro YelIoBeKa B XOJE CIOpa WIH AUCKYCCUU HAa HAYYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTroro;

MpU3HABaTh CBOE MPaBO Ha OIMMOKY MPHU pelieHHH (PU3NUECKUX 3a/1a4 WU B YTBEPKICHHIX
Ha Hay4YHbIE TEMBI U TAKOE e MPaBO JAPYroro.

NNPEIMETHBIE PE3YJIbTATDBI

K koH1y oOy4yenus B 7 kJjiacce nIpeMeTHbIE pe3ybTaThl Ha 6a30BOM YPOBHE JJOJDKHBI OTPaXKaTh
Cc(OPMHUPOBAHHOCTh y OOyHaIOIUXCS YMEHUI:

UCIOJb30BaTh MOHATHS: (U3NYECKUE M XUMHUYECKUE SIBICHUS, HAOIIOEHUE, HKCIIEPHUMEHT,
MO/I€]1b, THUIOTE3a, CANHHIIBI (PU3NUECKUX BETUUUH, aTOM, MOJIEKYJIa, arperaTHbIE COCTOSTHUS
BeliecTBa (TBEpHOE, JKUAKOE, Ta3000pa3HOE), MEXaHWYEeCKOe JBHKEHHE (paBHOMEPHOE,
HEpaBHOMEpHOE, MPSAMOJIMHENHHOE), TPAaeKTOpHUs, paBHOJCHCTBYIOLIas cuia, aegopMmanus
(ynpyras, niacTudeckas), HeBECOMOCTb, COOOIIAOINECS COCY/IbI;

pa3nuuarh sBieHUs (aug¢y3us, TEmIoBOe ABIKEHHE YacTHIl BELIECTBA, PaBHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JIBM)KEHUE, MHEPLIUS, B3aUMOAECHCTBUE TEN, PABHOBECHE TBEPIBIX



TEJ € 3aKPEIJIEHHON OChIO BpaleHUs], lIepeiadya JaBIeHUs TBEPABIMU TEINAMHU, )KUJIKOCTSIMU U
razamu, aTMoc(epHOe JaBJIeHUE, IIaBaHUE TeJI, PEeBpaIleHUs] MEXaHUYECKOH YHEPTUu) 1O
ONMCAHMIO HUX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMX JaHHOE
¢bu3nveckoe siBICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYEHHBIX (U3NYECKUX SBICHUN B OKPYKAIOIIEM MHpE, B TOM
yrcie (Gpu3nuecKue sBICHUS B MPHUPOJIE: MPUMEPHI JBIKEHUS C Pa3IMYHBIMH CKOPOCTSAMHU B
KUBOM W HEXHUBOHM MpHUpoje, NEHCTBUE CUJIbl TPEHUS B IPHUPOJAE M TEXHUKE, BIIMSHHE
aTMOC(EpHOTO JTaBJICHUS Ha KMBOW OpraHM3M, IUIABaHUE PhIO, PbIUard B TEJE YEIOBEKa, MPH
9TOM MEPEBOAUTH MPAKTUYECKYIO 3a7ady B y4yeOHYIO, BBIJENATH CYIECTBEHHbIE CBOMCTBA
(mpu3HakM) PU3MUECKUX SBICHUH;

OTMCHIBaTh W3YyYEHHBbIE CBOWCTBAa Tel M (PU3MUECKUE SBIICHUS, HCHOJB3YS (U3NYECKUE
BEJMYMHBI (Macca, 00BbEM, IIIOTHOCTD BEIIECTBA, BPEMS, MMyTh, CKOPOCTh, CPEIHAS CKOPOCTD,
CWJIa YIPYrocTH, CWJIA TSDKECTH, BeC Tela, cuja TPEeHHus, JaBlieHue (TBEpAOro Tena,
XKUJKOCTH, Ta3a), BHITAIKUBAIONIAs CHJIa, MEXaHWYecKass paboTa, MOIIHOCTh, IJIEYO CHIIbI,
MOMEHT CWJbI, KOA(PQUIMEHT TOJIE3HOTO JEHCTBUS MEXaHU3MOB, KHHETHYECKas W
MOTEHIMATbHAS DHEPIus), NpU ONHCAHUM NPABHIBHO TPAKTOBaTh (PUINYECKUI CMBICH
WCIOJIb3YeMbIX BEIUYMH, WX OOO3HAUYEHUS U EJUHHIBI (PU3MYECKUX BEIMYMH, HAXOIUTh
(hopMyIibl, CBA3BIBAOLIME JAaHHYIO (PU3UYECKYIO BEIMUMHY C APYTUMU BEIMYMHAMH, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

XapaKTepU30BaTh CBOMCTBa Tel, (U3WYECKUE SIBICHUS M IPOLECCHI, MCHOJIb3ys MpaBuiia
CIOKEHUs cwil (BIOJbh OJHOW TpsiMoil), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena,
MpaBWJIO paBHOBecHs phluara (OJI0Ka), «30JI0TOE MPAaBHIIO» MEXAHHKH, 3aKOH COXPaHEHMUS
MEXaHUYECKOI SHEpruu, IpU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIUCHIBATH
€ro MaTeMaTU4YeCKOE BhIPAKEHUE;

O0O0BACHATh (U3UYECKUE SIBICHUS, TPOIECCHl M CBOMCTBA TEN, B TOM YHUCJIE U B KOHTEKCTE
CUTyalluli MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISIBISTh NPUUYMHHO-CIIEACTBEHHbIE
CBSI3U, CTPOUTH OOBSICHEHWE M3 |—2 JIOTMYECKHX IIaroB ¢ OMOpod Ha |—2 H3ydEeHHBIX
CBOMCTBa (PU3NYECKUX SBICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemath pacu€THble 3a1auu B 1—2 nelcTBUS, UCHONB3YA 3aKOHBI U (POPMYIIbI, CBSA3BIBAIOIINE
(u3nueckue BEIMYMHBI: HA OCHOBE aHAllM3a YCJIOBUS 3aJjaud 3allMChIBaTh KPAaTKOE YCIOBHE,
MOJACTaBIATh (U3NYECKUE BEIUYMHBI B (OPMYyIbl U MPOBOAUTH PACUEThl, HAXOIUTbH
CIpaBOYHBIE JaHHBbIE, HEOOXOAUMBIE Ui pELICHHUS 3ajad, OLEHUBATE PEATHCTHHOCTS
MOJIy4€HHOU (PU3NUECKON BEJTHMYMHBI,

pacrno3HaBaTh MPOOIEMbI, KOTOPbIE MOKHO PEIIMTh MPHU MOMOIIHM (PU3MUYECKUX METOJIOB, B
OTIMCAaHUHU MCCIIEJIOBAHMS BBIJCIATH MPOBEpsieMOe MPEeanoiokeHue (TUMoTe3y), pa3iuyaTh U
WHTEPIPETUPOBATh MOJYYCHHBIH pe3yabTaT, HAXOJAUTh OIIMOKM B XOJ€ OTbITA, JeiaTh
BBIBOJIBI 110 €r0 Pe3ybTaTaM;

MIPOBOJIUTH OTBITHI MO0 HAOMIOJCHUIO (PU3NYECKUX SBICHUM WM (U3UYECKUX CBOMCTB TEI:
(dopMynupoBaTh MPOBEpsiEMbIE MPEANOJIOKEHHs], COOUPATh YCTAHOBKY M3 IMPEIOKEHHOTO
000pyIOBaHus, 3aMUCHIBATh X0 OMBITa U (POPMYTHUPOBATH BHIBOJIBI;

BBITIONIHATh TPSIMBbIE HM3MEPEHHUs PACCTOSHHUS, BPEMEHH, Macchl Teia, 00bEéMa, CHUIBI H
TEMIEPATypbl C UCHOJIB30BAHUEM aHAIOTOBBIX M IHM(POBBIX MPUOOPOB, 3aMHCHIBATH
MoKa3aHus MpUOOPOB ¢ YUETOM 3aJaHHOI a0COTIOTHOM MOTrPEeNIHOCTH U3MEPEHUH;
MIPOBOJIUTH HCCIIEIOBAHUE 3aBHCUMOCTH OJHOM (DM3WYECKON BENWYMHBI OT JAPYrod ¢
UCIOJIb30BAHUEM MPSAMBIX U3MEPEHHH (3aBUCUMOCTH IyTH PABHOMEPHO JIBMXKYIIETOCS Telna
OT BPEMEHU JIBW)KEHHS Tela, CHIIbI TPEHHUS! CKOJIBKEHHs OT Beca Tella, KauecTBa 0OpaboTKH
MIOBEPXHOCTEN TEJ U HE3aBUCUMOCTH CHJIbI TPEHHUS OT IIOMIAAN COIPUKOCHOBEHUS TEJI, CUIIBI
YIIPYTOCTH OT yJUTHHEHUSI TIPY>KUHBI, BBITATKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHON YacTh
TeJla M OT IUIOTHOCTH >KUJKOCTH, €€ HE3aBHCUMOCTH OT IJIOTHOCTH Teja, OT TNTyOMHBI, Ha



KOTOPYIO MIOTPYKEHO TEJO, YCIOBUH IIIaBaHUS TEJl, YCIOBUN PAaBHOBECHSI phluara u 0JI0KOB),
y4acTBOBATh B IUIAHMPOBAHWU Y4€OHOTO MCCIIEAOBAHMS, COOMPATh YCTAHOBKY M BBINOJIHSATD
U3MEpEHHUs, CJeaysl MpeIOKEHHOMY IUIaHy, (UKCHpOBaTh pe3ylnbTaThl IMOIY4YEeHHON
3aBHCUMOCTH (DM3MYECKHX BEIMYUH B BHJE IMPEUIOKEHHBIX TaONMUIl M TpaduKoB, NeNaTh
BBIBOJIbI 110 PE3YJIbTaTaM MCCIIEIOBAHUS;
MIPOBOJIUTH KOCBEHHBIE H3MEPEHHSI (PH3MUECKUX BETUYMH (TUIOTHOCTH BEIIECTBA JKUIAKOCTH U
TBEPAOrO Tena, CUJa TPEHUSI CKOJIBKEHUS, JABJIIEHHWE BO3]lyXa, BbITAJIKMBAIOIIAsl CHIIA,
JEUCTBYIOMAsi HA TOTPYKEHHOE B JKUIKOCTH TENO, KOA(PQPHUIMEHT I0JIE3HOTO ACUCTBUS
MIPOCTBIX MEXAHU3MOB), CIeAysl IPEUI0KEHHOW MHCTPYKLMU: MPU BHIIOJHEHUN U3MEPEHUM
cOOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIUUCIISATH 3HAYCHNE HCKOMOW BEJINYHHBI,
coOroAaTh MpaBuila TEXHUKHU 0€30I1acCHOCTH MpHU paboTe ¢ 1adopaTOpHBIM 000PYA0BAHUEM;
YKa3bIBaTh MPHHIUIBI ACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIINECS] COCYyJbl, OapOMeTp, pbluar, MOJBMKHBIA W HENOJBHKHBIN
0JI0K, HAKJIOHHA$! TUIOCKOCTb;
XapaKTepU30BaTh MPUHIMITEI ACUCTBHUS W3yYCHHBIX NMPHUOOPOB W TEXHUYECKUX YCTPOUCTB C
OMOpOM Ha HUX ONucaHus (B TOM 4YHCHE: MOIIIUIHUKHA, YCTPOWCTBO BOJOIPOBOAA,
TUIPaBINYECKUN Tpecc, MaHOMETpP, BHICOTOMEp, MOPIIHEBOI HACOC, apEOMETP), UCIONb3Ys
3HaHMS O CBOWCTBaX (U3NYECKUX SBICHUM M HeoOXoAuMmble (PU3MUECKHE 3aKOHBl H
3aKOHOMEPHOCTH;
MPHUBOANTH MPUMEPHI (HAXOIUTh HH(POPMAITHIO O MMPUMEpax) MPaKTUISCKOTO UCTIOTb30BaHUS
(¢u3nuecKux 3HAHUI B TMOBCEIHEBHON JKM3HM Uil oOecriedyeHuss O€30MacHOCTH IIpu
oOpamieHMH ¢ OpubOpaMH U TEXHUYECKHMMM YCTPOWCTBAMH, COXPaHEHMs 3H0pOBbI U
COOJIIOICHHS HOPM KOJIOTMYECKOI0 TIOBEJICHUS B OKPYKAIOLIEH cpene;
OCYIIECTBIIATh OTOOP MCTOUYHUKOB MH(popManuu B MIHTEpHETE B COOTBETCTBUU C 33JaHHBIM
MIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIMXCA 3HAHUM M MyTEM CpaBHEHMs pa3IMYHbIX
HCTOYHHUKOB BBIJEIATh UH(OPMALIHIO, KOTOPAs SIBISETCS MPOTUBOPEUMBON MM MOKET OBITh
HEJIOCTOBEPHOM;
UCIOJb30BaTh IPHU BBINOJIHEHUH YYeOHBIX 3aJaHUH HAYYHO-TNOMYJIAPHYIO JINTEpaTypy
(bu3M4ecKOro cojepKaHus, CIpPaBOYHbIC MaTepHuajbl, pecypchl cetu VHTepHeT, BIaAeTh
npuéMaMi KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs MH(GOpMALMU U3 OJHON 3HAKOBOM
CHCTEMBI B APYT'YIO;
CO31aBaTh COOCTBCHHBIC KPAaTKHC IMCBMCHHBIC M YCTHBIC COOQJIEHHS Ha OCHOBE 2-3
HUCTOYHUKOB HH(pOpMAIMU (PU3MUECKOIO COJAEpXKaHMUsA, B TOM YHUCIE IyOJIMYHO JenaTh
KpaTKhe COOOLIeHHs O pe3yibTaTaXx MPOEKTOB WM Y4eOHBIX HCCIEJIO0BAaHUM, MPU 3TOM
I'PaMOTHO HCHOJIb30BaTh M3YYEHHBIM MOHATUIHBIN anmmapaT Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIIJICHHE TIPe3eHTalueH;
IIPU BBITIOJIHEHUH Y4€OHBIX POEKTOB U UCCIIEIOBAHUIN pacipeensaTh 005S3aHHOCTH B IpyIIe
B COOTBETCTBHM C IOCTABJICHHBIMU 3a/layaMU, CJIEJUTh 3a BBINOJHEHUEM IUIaHa JIeHCTBUH,
aJIeKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIAJ B JAEATEIBHOCTh TPYIINbI, BBICTPAUBAThH
KOMMYHHUKaTHUBHOE B3aUMOJICHCTBUE, YIUTHIBAsi MHEHUE OKPY/KAIOIIHX.

K xoHiy oOyueHust B 8 kJiacce npeaMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JIOJKHBI
oTpakaTb C(HOPMHPOBAHHOCTh Y O0YUAIONIUXCS YMEHUI:
UCIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBI)KEHUE aTOMOB M MOJIEKYI,
arperaTHble COCTOSTHUS BEIECTBA, KPUCTAIMYECKUE U aMOpQHbIE Tela, HACBHIIICHHBIN U
HEHACBIIEHHBIN Map, BIAKHOCTh BO3JlyXa, TEMIEpaTypa, BHYTPEHHsS SHEprus, TEIUIOBON
JIBUTaTellb, 3JEMEHTApHBIA DJIEKTPUUYECKUN 3apsi, SJIEKTPUYECKOe IoJe, MPOBOAHUKU U
JIMAJIEKTPUKH, TTIOCTOSTHHBIHM 3JEKTPUUECKUI TOK, MarHUTHOE TIOJIE;
pa3nuyath SBJIEHUS (TEIJIOBOE pacCIIMpeHHe U CXaThe, TeIulonepeaaya, TerIoBoe
paBHOBECHE, CMauMBaHHE, KaWULIPHbIC SBJICHUS, WCHAapeHHe, KOHICHCAIUs, IJIaBJICHHE,



KpucTaymu3auuss  (OTBEpJEBaHUE),  KUIIEHUE, Temonepeaaya  (TEIUIONPOBOAHOCTD,
KOHBEKIUS, M3JIy4€HHUE), DJEKTpU3aluus TeJ, B3aUMOJCHCTBUE 3apsiioB, ACUCTBUS
NIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMblKaHHE, B3aUMOJEHCTBHE MAarHUTOB, JeiCTBUE
MAarHUTHOTO TOJIsI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsE MHIYKIIUS) MO0 OMHUCAHUIO UX
XapaKTePHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIONIUX JaHHOE (U3HUECKOE
SIBJICHUE;

pacro3HaBaTh MPOSBICHUEC U3YUYEHHBIX (PU3NYCCKUX SIBJICHHH B OKPYKAIOIIEM MHpE, B TOM
guciie (U3NYECKUE SBJICHHS B MPUPOJIC: IMOBEPXHOCTHOE HATSDKEHUE W KAMUISPHBIC
SIBIICHUS B INPUPOJE, KPUCTAJUIBI B Ipupoje, usnydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHHME pOCHI, TyMaHa, WHEsS, CHEra, JJEKTPUYECKHUE SBJICHUS B
aTMocdepe, 3JEeKTPUUECTBO KMBBIX OPraHW3MOB, MarHUTHOE TOJie 3eMH, Jpeld Moarocos,
pOJIb MarHUTHOTO TOJSI JJIsl JKU3HU Ha 3emiie, MOJISIPHOE CUSHUE, TPU ATOM TEPEBOJIUTH
MPAKTUYECKYI0 3a/Jadyy B Y4eOHYIO, BBIACIATH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
(u3nuecKux SBJICHUM;

OTMCHIBATh HW3YYCHHBIC CBOMCTBA Tel W (PU3MYECKUE SBJICHHS, HUCIOJB3yS (U3HMUECKUE
BEJIMYMHBI  (TeMIlepaTypa, BHYTPEHHSSI OSHEPIHs, KOJWYECTBO TEIUIOTHI, yJCJIbHAs
TEIUIOEMKOCTh ~ BELIECTBa,  yAeNbHAs  TEIUIOTa  IUIABJICHUS,  yJAedbHas  TeIuloTa
napooOpa3oBaHus, yJelbHasg TEIJIOTa CropaHusl TOIUIMBA, KOA(M(GUIUEHT TOJIE3HOTOo
JEHUCTBUS TETUIOBOM MAIMHBI, OTHOCUTEIbHAS BIIAXXHOCTh BO3/yXa, DJIEKTPUUECKUMA 3apsij,
CHWJIa TOKa, OJJIEKTPUYECKOEe HaNpsHKEHUE, CONPOTUBICHHE IPOBOJHUKA, YIEIbHOE
COMPOTHBIIEHUE BEIIEeCTBA, pab0Ta M MOIIHOCTb 3JIEKTPUYECKOTO TOKA), MPU ONUCAHUHU
MPaBMWJIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIOJIb3YEMBIX BEIMYMH, OOO3HAYCHUS H
€AUHULBI (PU3UYECKUX BEIMYWH, HAXOAUTH (OPMYIIbI, CBS3BIBAIOIINE TAHHYIO (PU3NYECKYIO
BEIMYMHY C JPYrUMH BEJIMYMHAMHU, CTPOUTh TpaQUKHd HM3YyYEHHBIX 3aBUCHMOCTEH
(bM3UYECKUX BEIIMYNH;

XapaKTepU30BaTh CBOICTBa Tel, (U3NYECKUE SBJICHHUS U MPOIECCHI, UCIOJb3Ys OCHOBHBIE
MOJIOKEHHUSI  MOJIEKYJIIPHO-KMHETUYECKONM  TEOpUU  CTPOCHHS  BEIIECTBA,  MPUHIUI
CYIEPIO3UINH M0JIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa Jyis
yyacTka wenu, 3akoH JDxoyns—JIeHna, 3akOH COXpaHEHHUs SHEpPrud, IOpU 3TOM JaBaTh
CJIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIIUCHIBATh €0 MAaTEMaTUYECKOE BBIPAXKECHUE;
OO0BACHATH (PU3NYECKHE MPOIECCHl U CBOMCTBA TeJ, B TOM YHCJE U B KOHTEKCTE CUTYyaluil
MIPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBISATh MPUUMHHOCIECICTBEHHBIE CBSA3H, CTPOUTD
00bsCHEHHE M3 1—2 JOTMYECKUX MIAroB ¢ ONOpoil Ha 1-2 I/I3yquHL.91X CBOMCTBa (PH3UUYECKUX
SIBIICHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

pemath pacu€THble 3a7auu B 2—3 AEUCTBUA, UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIOIINE
(u3nueckre BEIMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3aJaud 3alliChIBAaTh KPAaTKOE YCIOBHE,
BBISIBIISITh HEAOCTAaTOK JAHHBIX U pPELICHHs 3aJayd, BbIOMpaTh 3aKOHBI U (OPMYJIbL,
HeoOXouMble A €€ pelleHus, MPOBOAUTh PACYEThl U CPaBHHUBATh MOJYYEHHOE 3HAYCHHE
(bu3MUeCcKOi BEIUYNHBI C H3BECTHBIMH JaHHBIMU;

pacmo3HaBaTh MPOOJIEMBbl, KOTOPbIE MOXKHO PEIIUTh MPHU MOMOUIH (PU3UYECKUX METOJIOB,
WCIIOJIb3Ysl ONMMCAHUE WCCIEAOBAHUS, BBIACIATH MPOBEPSIEMOE MPEAINOJIOKEHNE, OLIEHUBATH
MPaBUIILHOCTh NOPsI/IKA MPOBEJICHUS UCCIEA0BaHMs, 1€TaTh BEIBOIBI;

MPOBOJUTH OIBITHI N0 HAOMIOACHUIO (PU3NYECKUX SBICHUN WM (U3NYECKUX CBOWCTB TeIN
(KanmwIsipHBIE SBJICHHSI, 3aBHCHMOCTH JaBIIEHUS BO3yXa OT €ro o0bEéMa, TeMIepaTryphl,
CKOPOCTH TMpOIEcCCa OCTHIBAHMS M HAarpeBaHWsl MPU H3JIYYEHUH OT LBETa H3Iydarouieit
(moromaromniei) MOBEPXHOCTH, CKOPOCTh HCTHApEHHS BOABI OT TeMIEpaTyphl >KUIKOCTH U
IJIOIIAIM €€ MOBEPXHOCTHU, JIEKTPU3AIUS T€Nl U B3aUMOJCUCTBUE DJIEKTPUUYECKUX 3apsiOB,
B3aMMO/ICIICTBUE TOCTOSHHBIX MAarHUTOB, BHM3yaJiM3alldsi MArHUTHBIX MOJEH MOCTOSTHHBIX
MAarHuTOB, ACMCTBUS MArHUTHOTO MOJISI HA POBOJAHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTA,



CBOMCTBA  DIEKTPOJABHMIaTesl IOCTOSHHOTO TOKa): (OPMYIHMPOBaTH  IMPOBEPSEMbIE
MPEIOJI0KEeHUs, COOMPATh YCTAaHOBKY M3 INPEII0KEHHOTO 000PY/A0BaHUS, OMUCHIBATH XOJ]
OTIBITa U JOPMYIUPOBATH BHIBOJIBI,

BBITIOJIHATE TIPSIMBbIE M3MEPEHHsI TEMIIEPATyphl, OTHOCUTEIILHOW BIAXXHOCTH BO3yXa, CHIIBI
TOKa, HAIpPSDKEHHsI C HCIOJIb30BAaHHEM AaHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3UUYECKUX
BEJIMYMH, CpPaBHUBATh pE3YIbTaTbl M3MEPEHUH C y4€TOM 3aJaHHON  aOCOJIOTHOM
MOTPELTHOCTH;

MPOBOJIUTh HCCIIEIOBAHWE 33aBHCUMOCTH OJHOW (DM3WYECKON BENIWYMHBI OT APYrod C
WCIIOJIb30BAHNEM TIPSIMBIX H3MEPEHHUH (3aBUCHMOCTH COINPOTHBIICHHUS MPOBOJHUKA OT €ro
JUTMHBI, TUIONIAJM TIONMEPEYHOTO CEYCHHS U YACNBHOTO CONPOTHBICHHS BEIIECTBA
MPOBOJIHUKA, CHJBI TOKAa, MIAYIIETO UYepe3 NMPOBOJHMK, OT HAIpPSDKEHUS HA IPOBOJHUKE,
WCCIIeZIOBaHUE  TOCTIENOBATEIBHOTO W TApAJUICTBbHOTO  COCIMHEHUH IPOBOJIHUKOB):
IUTAHUPOBATh HCCIIEIOBAaHUE, COOMpAaTh YCTAaHOBKY U BBITIOJHITH HM3MEPEHHS, CIEHys
MPEUIOKEHHOMY TUTaHy, (DMKCUPOBATh pE3YIbTAThl IOJyYCHHOH 3aBHUCHMOCTH B BHJE
TaOIHII U TPAQUKOB, IETaTh BBIBOIKI 110 PE3yIbTaTaM HCCIICIOBAHNUS;

MPOBOJUTh KOCBEHHBIE W3MEpeHHUs (U3NYECKUX BENWYMH (yAeNbHas TEIUI0EMKOCTh
BEIIECTBA, COMPOTHBICHHE IPOBOJHUKA, pabd0Ta W MOITHOCTh DJIEKTPUYECKOTO TOKA):
TUTAHUPOBATh H3MEPEHHUSI, COOMPATh HIKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIIEAYS MPEITI0KEHHON
WHCTPYKIIAH, ¥ BEIYUCIIATH 3HAUEHUE BEITMUUHBL;

coOroAaTh MpaBuiia TEXHUKHU 0€30MacHOCTHU MpHU paboTe ¢ 1a0opaTOPHBIM 000PYA0BAHUEM;
XapaKTepU30BaTh MPUHIMIEI ACUCTBHUS W3yYCHHBIX NMPUOOPOB W TEXHUYECKUX YCTPOUCTB C
OMoOpoi Ha MX OmucaHMs (B TOM YHUCIE: CHCT€Ma OTOIUIEHHS JOMOB, TMHIPOMETp, MapoBas
TypOuHa, aMIIepMETp, BOIBTMETP, CUETUUK IEKTPUUECKON SHEPTUH, JEKTPOOCBETUTEIbHBIE
MPUOOPHI, HArPEBATEIBHBIE AIEKTPONIPUOOPHI (MIPUMEPHI), FICKTPUICCKUE MPEIOXPAHUTEIH,
JIEKTPOMArHUT, 3JEKTPOJIBUTATENb MOCTOSIHHOTO TOKA), UCIHOJb3ys 3HAHUS O CBOMCTBAxX
(bM3UYECKUX SIBICHUN U HEOOX0IMMbIEe (PU3NYECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MIPOCTbIE TEXHUYECKUE YCTPOICTBA M M3MEPHUTENIbHbIE IPUOOPHI IO CXeMaM U
CXEMAaTUYHbIM PUCYHKaM (PKUAKOCTHBIH TEPMOMETP, TEPMOC, ICUXPOMETP, TI'MIPOMETP,
JIBUraTellb  BHYTPEHHETO  CrOpaHus, 3JEKTPOCKOI, PEoCTar), COCTaBJIATbH  CXEMbI
UIEKTPUUYECKUX LIEeNed ¢ MOCIeI0BAaTEIbHBIM U IMapajuIeIbHBIM COEIUHEHHEM 3JEMEHTOB,
pas3nuyast ycIoBHbIE 0003HAUEHUS 3JIEMEHTOB NIEKTPUUECKUX LIeTIeH;

IPUBOAUTH MIPUMEPHI (HAXOIUTh MH(POPMALUIO O IPUMEpax) NPAKLHUECKOr0 HCIOJIb30BAHHS
¢u3nyeckux 3HAHMH B TIOBCEAHEBHOM XKHU3HM Ul obOecnedyeHUs O€30MacHOCTU IpU
oOpauieHUH ¢ OpuUOOpPaMU U TEXHUYECKMMM YCTPOHCTBAMM, COXPAHEHMS 3/10pOBbS U
COOJIIOJICHHS HOPM 3KOJIOTMYECKOI0 TIOBEJICHUS B OKPYKaIOLIEeH cpene;

OCYLIECTBIIATh NOUCK MHpOpMauuu (U3MYECKOTro coiepkaHusi B MHTepHeTe, Ha OCHOBE
UMEIOIIKXCA 3HAaHUM W NyTéM CpaBHEHMS JOINOJHUTEIbHBIX HCTOYHUKOB BBIJIENATH
UH(pOpMaIINIO, KOTOPast SBJISIETCS IPOTUBOPEUUBOM MM MOXKET OBbITh HEJOCTOBEPHOM;
UCIOJb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3aJaHUH HAYYHO-TIOMYNIAPHYIO JIUTEPaTypy
(GU3NYEeCKOT0 CO/Ep)KaHMs, CIPaBOYHBbIE MaTepHalbl, pecypcbl ceTu VHTepHeT, BiaAeTh
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs MH(GOpMAIMU U3 OJHON 3HAKOBOM
CHCTEMBI B APYTYIO;

co3/laBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKWE YCTHbIE COOOIeHHs, 00600mas
UHOPOpPMAIMIO U3 HECKOJBKHX HWCTOYHUKOB (DU3UYECKOTO COJEpXKaHHs, B TOM YHCIE
NyOJIMYHO TPEACTABIATh PE3yJIbTAaThl MPOEKTHOW MM MCCIEIOBATENBCKON JesITeNbHOCTH,
IpU 3TOM TPAMOTHO HCIIOJB30BaTh HM3YUCHHBIM MOHATHHHBIN ammapar Kypca (GH3UKH,
COIIPOBO’KJAaTh BHICTYIUICHUE MPE3eHTALNEH;

IOpU  BBIMOJHEHUH Y4YeOHBIX TMPOEKTOB M HCCIENOBaHMA (U3NYECKUX MPOLECCOB
pacripenenaTh 00s13aHHOCTH B TPYIIIIE B COOTBETCTBHH C IOCTABJICHHBIMU 3a/1a4aMU, CICIUTh



3a BBINIOJIHGHHEM IUTaHa JCUCTBUH W KOPPEKTUPOBATH €ro, AaJeKBAaTHO OIEHUBATH
COOCTBEHHBI BKIAJA B JICATEIHHOCTh TPYIIbI, BBICTPAUBATh KOMMYHHKATHBHOC
B3aUMO/ICHCTBUE, MPOSIBJISISI TOTOBHOCTH pa3pemiaTh KOH(IUKTHI.

K xoniy oOyuenust B 9 kjiacce npeIMeTHbIC Pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaxarb c(hOPMHPOBAHHOCTH Y OOYUAIOITUXCS YMEHHI:
WCIIONb30BaTh  MOHSATHUS: CUCTEMa OTcu€ra, MaTepuajibHas TOYKa, TPAEKTOPHS,
OTHOCHUTCIILHOCTh MEXaHMUYECKOTO JBIDKEHUS, nedopmanus (ympyras, IUTacTU4ecKas),
TpEHUE, IEHTPOCTPEMUTEIHHOE YCKOPEHUE, HEBECOMOCTh M MEPErpy3KH, IEHTP TSHKECTH,
a0COJIIOTHO TBEPJOE TEJO, LEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE, MEXaHUYECKUE
KoJieOaHUsT W BOJIHBI, 3BYK, HHPPA3BYK M YJIbTPA3BYK, AJICKTPOMArHUTHBIC BOJHBI, KA
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JTATbHO30PKOCTh, CHEKTPHI UCITYCKaHUS U
TOTJIONIEHUS, alib(a, OeTa- U TaMMa-u3TydeHus, U30TOIbI, SIepHasi SHEPTETHUKA,;
paznuuaTh SBIEHUA (paBHOMEPHOE H HEPAaBHOMEPHOE TMPSMOJIMHEWMHOE JBWKECHUE,
PaBHOYCKOPEHHOE TMPSIMOJMHEHHOE IBWKEHUE, CBOOOJHOE TaJeHue TeJl, PaBHOMEpPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aMMOJICHCTBHUE TEJl, PEaKTHUBHOE IBIKEHHUE, KOoJeOaTelbHOe
JBIDKEHUE (3aTyXalollUe W BBIHYXKICHHBIE KOJEOaHMs), PE30HAHC, BOJIHOBOE JIBIKCHHE,
OTPaXECHUE 3BYKa, MPSIMOJMHEWHOE PACIpPOCTPaHEHUE, OTPAKEHUE U TPEIOMIICHHE CBETa,
MOJTHOE€ BHYTPEHHEE OTPAKEHHE CBETa, Pa3jIoKeHHE OEJIOro CBETa B CIEKTP M CJIOKCHHE
CHEKTPaJIbHBIX I[BETOB, UCIIEPCUSI CBETA, €CTECTBEHHAS PAJMOAKTHBHOCTH, BOSHUKHOBECHHE
JMHEWYATOTO CIIEKTpa W3JIyUYEHHUS) MO OMHCAHUI0 MX XapaKTePHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIMIHX JaHHOE (PU3HUECKOE SBIICHHE;
pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (PH3NUYECKHUX SIBICHUN B OKpYy)KaromieM MUpe (B TOM
yucie (pu3ndeckue SBICHUS B MPUPO/JIC: MPHJIUBBI M OTJIUBBI, IBKEeHUE TIaHeT COTHEYHOU
CHUCTEMBI, PEAaKTUBHOEC JIBIDKCHHE J>KMBBIX OPraHU3MOB, BOCIIPHSATHE 3BYKOB >KMBOTHBIMHU,
3eMJICTPSICCHHE, CEHCMHMUYECKHE BOJIHBI, IIyHAMH, 3XO, I[BE€Ta TEJ, ONTHYECKHE SBJICHUS B
npupojie, OMOJOTHYECKOE NEWCTBHE BHIWMOTO, YIbTPA(PHOJIETOBOTO U PEHTTEHOBCKOTO
M3JIYYCHHUH, €CTeCTBCHHBIM pPaJuOaKTUBHBIM (DOH, KOCMHYECKHE JIy4d, PaTuO0aKTHBHOE
M3JIyYCHHE TPUPOJHBIX MHUHEPAJIOB, NEHCTBUE PATUOAKTHBHBIX H3JIYYCHHH Ha OPraHU3M
YeJIoBeKa), MPHU OSTOM TMEPEBOJUTh MPAKTUYECKYIO 3aJady B Y4eOHYIO, BBIICIATH
CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) GU3HMUECKUX SIBJICHUI;
OTNMCBHIBATh HW3YYCHHBIC CBOMCTBA Tel W (DU3WYECKUE SBIICHHS, HUCIOJB3YS (U3UYECCKUE
BEJIMYMHBI (CpPEelHsIsI W MIHOBEHHAas CKOpPOCTh Teja IpHu He%:iBHOMepHOM JBUKEHUU,
yCKOpEHHUE, TMepeMelleHne, MyTh, YrioBas CKOPOCTb, CHJia TPEHHS, CHJIa YIPYroCTH, CHIia
TSOKECTH, YCKOPEHHE CBOOOJHOTO MaJCHHUSA, BEC Tela, UMIYIbC Telld, HUMIIYJIbC CHIIBI,
MeXaHW4ecKas paboTa M MOIIHOCTh, TNOTCHIMAJIbHAS DSHEPIrHs Tela, IOJHATOrO Hajl
MMOBEPXHOCTHIO 3€MJIM, MOTEHIMAbHAS SHEPTUSI CKATON MPYKUHBI, KUHETUYECKasl YHEPrus,
MOJTHAs MEXaHW4YecKas dHEPrHsi, MEPHUOJ] M YacToTa KOJeOaHMH, IJIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTellb MPEIIOMIICHUS Cpelbl), IPH OMUCAHUU
MPaBUWJIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI HCIOJIB3YEMBIX BEJIMYMH, OOO3HAYCHUS H
€IMHULIBI (PU3MYECKUX BEIMYUH, HAXOIUTh (DOPMYIBI, CBS3BIBAIOIINE JAaHHYIO (DU3HUECKYIO
BETUYMHY C JPYrUMH BeJIMYMHAMHU, CTPOUTh TpaQUKHd HM3Iy4YEHHBIX 3aBUCHMOCTEM
(bu3MYECKUX BEUYHH;
XapaKTepu30BaTh CBOWCTBA TeM, (pU3MuUecKkue SBJICHHS W MPOIECCHI, HCIOJB3YS 3aKOH
COXpaHEHUsl SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUSI, TPUHIIUI CYNIEPHIO3ULIUK CUII, TPUHIIUIT
oTHocutenbHOCTH ["anunesi, 3axkoHbl HbIOTOHA, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOHbI
OTPAKEHHUS U MPEJOMIICHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAacCOBOTO YMCEN MpHU
SIEPHBIX PEAKITUAX, TIPU 3TOM JIaBaTh CIOBECHYIO (JOPMYIHMPOBKY 3aKOHA U 3aIlMCHIBATh €ro
MAaTeMaTH4YE€CKOE BBIPAXKEHUE;



OOBSICHATh (PU3MUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE CHUTyalui
MPAKTUKOOPUEHTUPOBAHHOTO  XapakTepa: BBIBIATH TNPHUYMHHO-CIEJCTBEHHBIC  CBS3H,
CTPOUTH OOBSICHEHHWE W3 2—3 JIOTMYECKHX IIaroB ¢ OMOpPOH Ha 2—3 HM3y4YEeHHBIX CBOWCTBA
(bu3nvecKux SABICHUN, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTth pacy€THbIe 3a7aud (OMUPAIOIIUECS HAa CUCTEMY M3 2—3 ypaBHEHHUI), HCIOIb3Ys
3aKOHBI U (OPMYIIBI, CBSI3BIBAOUINE (PU3MUYECKHE BEIMYMHBI: HA OCHOBE aHAJIW3a YCIOBUS
3aJauu 3alMChIBATh KPATKOE YCIOBUE, BBISABISATH HENOCTAIOUINE MM W30BITOYHBIE JTaHHBIC,
BBIOMpATh 3aKOHBI W (OPMYIIBI, HEOOXOJWUMBIC JUIS PEUICHHS, IPOBOIAWTH PACUYETHI U
OILICHUBATh PEATMCTUIHOCTD MOTYICHHOTO 3HAUCHUS (PU3NYECKON BEIMYNHBI,

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh MPH MOMOIIU (PU3MYECKHX METOJIOB,
HCIOJIb3YSl OMHMCAHME HCCIIEIOBaHUS, BBIACNATH IMPOBEPSEMOE IMPEAINOI0KEHHUE, OLIEHUBATh
MPaBUIBLHOCTh TIOPSIIKA TMPOBEACHUS WCCIIEAOBAHMS, JIEJIaTh BBIBOJBI, MHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUH U OTIBITOB;

MPOBOJIUTH OIBITHI MO0 HAOIIOJCHUIO (PU3MUYECKUX SIBJICHHWHA WM (PU3MUYECKHX CBOWMCTB Tell
(u3yueHue BTOporo 3akoHa HploTOHa, 3aKOHA COXpaHEHHUs PHEPIHH, 3aBUCUMOCTb NEPHUOJA
KoJie0aHWll TIPY)KHHHOTO MasTHHKAa OT MacCchl Tpy3a U JKECTKOCTH TPYKHHBI U
HE3aBUCUMOCTh OT aMIUTHTY bl MAJIBIX KOJIEOaHNUH, PSMOJTMHEHHOE PacIIpOCTPAaHEHUE CBETa,
pasziokeHue 0enoro cBeTa B CHEKTp, U3ydeHHE CBOMCTB M300pakeHUs B IJIOCKOM 3€pKaye U
CBOWCTB HM300paKeHHsS MpeaMera B coOuparomeid nuH3e, HAOMI0/IeHHWE CIUIOMIHBIX |
JMHEWYAThIX CIIEKTPOB M3IYYCHHs): CAMOCTOSITEIHbHO COOMpaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa 000pyAOBaHUs, OMUCHIBATH X0 OTIBITA U €T0 PE3yIbTaThl, (POPMYINPOBATH BHIBOIHI;
MIPOBOJUTH NMPU HEOOXOAMMOCTHU CEpPHUIO MPSMBIX U3MEPEHMI, ONpeensis cpeiHee 3HauYeHHe
n3MepseMoil BeTMYUHBI (OKYCHOE pacCTOSIHUE COOMPAFOIIEH JTMH3bI), 000CHOBBIBATH BHIOOD
crioco0a n3MepeHus (M3MEpPUTEIHHOTO TPHOOPa);

MIPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTEN (DM3MUECKUX BETUYHMH C UCIOJIB30BAHUEM MPSIMBIX
M3MepeHul (3aBUCHUMOCTh MYTH OT BPEMEHHM I[P PaBHOYCKOPEHHOM JBIXKEHUH 0e3
HavyaJlbHOM CKOPOCTH, MepHoja KojeOaHWN MaTeMaTH4eCKOro MasTHHKA OT JUIMHBI HUTH,
3aBUCHUMOCTH YIJla OTP@XEHHsI CBETa OT yIVla NaJCHUA W yrila IpeJoOMIICHUS OT yrIua
MajieHusl): IIAHUPOBATh UCCIIEJOBAaHKUE, CAMOCTOSTENIbHO COOMPATh YCTaHOBKY, (PMKCHPOBAThH
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3WYECKUX BEJIIMYMH B BHUJIE TAONUIl U IpadUKOB,
JieNlaTh BBIBOJIBI 110 pe3yJibTaTaM HCCIIeA0BaHUS;

MIPOBOJUTH KOCBEHHBIE M3MEPEHUS (PU3UUECKUX BEIUYUH (cpez[H;ﬁ CKOPOCTb U YCKOPEHHUE
Tela MPU PAaBHOYCKOPEHHOM JBW)KEHHM, YCKOPEHHE CBOOOTHOTO TMaJeHHs, >XECTKOCTb
MPYXUHBI, KO3()PUIMEHT TpeHUsI CKOJIBKEHHsI, MeXaHu4eckasi paboTa U MOIIHOCTb, YaCTOTa
U TepuoJ KoieOaHUN MaTeMaTHUYeCKOr0 U MPY)KMHHOTO MAasTHUKOB, ONTHYECKas Ccuia
coOuparommieid JUH3bI, PagUOaKTUBHBIA (DOH): TIJIAHUPOBATH HU3MEpPEHHUs, COOUpaTh
JKCIEPUMEHTAJIbHYI0O YCTAHOBKY U BBINOJNHATH M3MEPEHUs, CIeaysd MpeioKEeHHOM
WHCTPYKILIMH, BBIYUCIATh 3HaUCHHE BEIMYMHBI U aHAJIU3UPOBATh MOJIyYEHHbIE Pe3yIbTaThl C
Y4€TOM 3aJaHHOM MTOTPEIIHOCTH U3MEPEHU;

coOuro1aTh MpaBuiia TEXHUKN O€30MIaCHOCTH MU paboTe ¢ 1abopaTopHBIM 000pYIOBAHUEM;
pa3nuyaTh OCHOBHbIE NPU3HAKUW M3YYEHHBIX (U3UYECKUX MOjeNel: MarepuaibHas TOUYKa,
abCcoJIIOTHO TBEpAOE TENO, TOYEUHBIH HMCTOYHHMK CBETa, JIyd, TOHKas JIMH3a, IJIaHETapHas
MO/Ie/Ib aTOMA, HYKJIOHHAsl MOJIeJIb aTOMHOT'O 51/1pa;

XapaKTepU30BaTh MPUHIMIIBI ACUCTBHUS U3yYEHHBIX NMPHUOOPOB U TEXHUYECKUX YCTPOMCTB C
ONOpOi Ha WX OMHCAHUS (B TOM YHCIE: CHUAOMETpP, JAaTYUKU TOJOKEHUS, PACCTOSHUS U
YCKOPEHHUs, pPaKeTa, 3XOJOT, OYKH, MEpPHUCKOI, (OoToanmapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOI, JTO3UMETp, Kamepa BuibcoHa), UCHONB3ys 3HAHHUS O CBOMCTBAX (PU3UUECKUX
SBJICHUI U HEOOXOJUMBbIE (PU3HUECKIE 3aKOHOMEPHOCTH;



HCIOJIb30BATh CXEMbl M CXEMaTUUYHbIE PUCYHKHM H3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
WU3MEPHUTENbHBIX TNPUOOPOB M TEXHOJOTMYECKHX TIPOIECCOB IMPHU pEUICHUH Y4eOHO-
MPAKTUYECKUX 33/1a4, ONTHYECKUE CXEMBI ISl IOCTPOCHHS N300paKeHUH B TJIOCKOM 3epKalie
Y coOuparoIei JnH3e;

MPUBOAMTH MPUMEPHI (HAXOIUTHh HH(POPMAIUIO O MIPUMEPax) MPAKTUIECKOTO UCIOIb30BaHUS
¢u3nvecKkux 3HAHUH B TIOBCEJAHEBHOW KHU3HH Uil oOecreyeHHus Oe30MacHOCTH TIpH
oOpaileHnn ¢ NpudOpaMu M TEXHUYECKHMHU YCTPOMCTBaAMH, COXpPAaHEHHUS 3/I0pOBbs U
COOJIIOJICHHS] HOPM 2KOJIOTMYECKOI0 TIOBEJICHUS B OKPYKAIOLIEH Cpele;

OCYIIECTBIISITh ~ MOUCK  WHpopManmuu  (U3NYECKOTO  colepxaHus B  VIHTepHere,
CaMOCTOSITEIBHO ~ (QOPMYIUpPYST TOUCKOBBIA  3alpoC, HAXOAWUTh WYTH OIpPEIeTICHHS
JOCTOBEPHOCTH  MOJIyYeHHOM HHGOpMaluu Ha OCHOBE MMEIOLIUXCS 3HAaHUW W
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

WCIOJIb30BaTh NIPU BBHINOJHEHUHM Y4YEOHBIX 3aJaHUil Hay4yHO-TIOMYJISAPHYIO JIUTEPATYPY
(U3MYECKOTO COJepXKaHUs, CIPaBOYHBbIE MaTepHallbl, pecypchl ceTu VHTepHeT, Biaaerh
npuéMaMH KOHCIIEKTUPOBAaHMS TEKCTa, MpeoOpa3oBaHus MH(GOPMALUU U3 OJHOM 3HAKOBOM
CUCTEMBI B JAPYIYIO;

co3faBaTb COOCTBEHHbIE NMUCHMEHHBIE U YCTHBIE COOOIEHUS HAa OCHOBE MH(OpPMALUU U3
HECKOJIbKUX HMCTOYHUKOB (DU3MUECKOTO COJIEp>KaHUs, IMyOJUYHO MPEICTaBIsATh PE3yabTaThl
IIPOEKTHOM WM HCCIEN0BATEIbCKON NIEATEIbHOCTH, IPU 3TOM TI'PaMOTHO HCIIOJIb30BAThH
W3YYCHHBI TOHATHUIHBIA amnmapar uW3yd4aeMoro pasjaena (U3MKM U CONPOBOXKIAThH
BBICTYIUICHHE MTPEe3eHTAlMel ¢ y4€TOM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB.

METOAUYECKHUE MATEPHUAJIBI IJISA YYUTEJIAA 1 YYEHUKA

1. PaGouas nporpamma. ®usuka. 7 — 9k1accel: yaeOGHO-METOAUYECKOTO HOCOOHS

/coct.TuxonoBaE.H. — 2-e uzna.,crepeorun. —M.: Jlpoda,2013. — 398,(2)

2. TIporpamMMbl OCHOBHOTO 0011ero oopasoBanus. ®usuka. 7 — 9 Knacchl
23
(aBTopsi:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pa6ouas nporpamma o ¢usuke. 7 knace/ Coct. T.H. Cepruenxo. — M.:

BAKO, 2014, B cooTBeTCTBHH C BEIOPAHHBIM YYE€OHUKOM:
4. Jlykanmmk B.W. C60pHUK BOPOCOB U 3a1ad4 1o pusnke. 7-9 k1. — M.:

IIpocsemenne, 2010. —192c.

5. Kupux JI.A. ®usuka — 7. Pa3HOYpOBHEBbBIE CAMOCTOATENBHBIE U

KOHTPOJIbHBIE paboThl. —5-¢ u3nanue,- M.MJIEKCA, 2013.

6. Acraxosa T.B. ®usuka. 7 knacc. JlaGopatopHble paboThl. KOHTpoIbHbIE 3a1aHus. —

Caparos:Jluueit, 2014.

[. «KoHTponbHO-U3MepUTeIbHbIE MaTepuanbl. dusuka. 7 knace/Coct. H.U. 3opun. —



2-e uzn.,mepepad. — M.:BAKO, 2013.
8. Mapon A.E. ®usuka. 7 xiacc: yaeOHo-MeToqudeckoe nocobue/ A.E. Mapon.- M..:
Hpoda, 2011.- 123c.:

9. A.B. Ilepouukun ®usuka - 8k 2023 r, M. IIpoda.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI

N PECYPCBI CETU UHTEPHET

bubnmoteka — Bcé mo npeamery «dPusnkay. — Pexxum gocryma: http://www.proshkolu.ru
BupeoonsiThl Ha ypokax. — Pexxum nocryma: http://fizika-class.narod.ru
Enunas xosteknus 1iudpoBbIx 00pa3oBaTelbHBIX pecypcoB. — Pexum noctyna: http://school-

collection.edu.ru

HHTepecHbie MaTepHalibl K ypokaMm (GU3HUKH 110 TeMaM; TECTHI TI0 TEMaM;
HarJsiaAHbIC ocooust K YpOKaM.
— Pexxum noctyma: http://class-fizika.narod.ru
udposbie 0Opa3zoBaTeIbHBIE PECYPCHI.

— Pexxum moctyma: http://www.openclass.ru
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TemaTnyeckoe NJIAHNPOBAHHE
(pusuka 7 kaacc

Ne/ Tema Koauvects | KP JIP
nn 0 4YacoB
1 | ®usuka u e€ posb B IO3HAHUU OKpYKatouiero Mmupa (6 9) 6 - 2
2 | IlepBoHavyasibHBIC CBEICHUS O CTPOSHHUH BemiecTBa (5 1) 5 - 1
3 | JABmwxenue u B3aumozericteue e (21 1) 22 1 4
4 | JaBnenue TBEPABIX TN, KUAKOCTEH U razoB (21 u) 21 1 2
5 | Pabora. MomuocTte. DHeprus (12 ) 14 1 2
6 | [ToBTOpenue 3 3 11
IloypouHoe muiaHupoBaHue
®usuka 7 kaace, yueonnk U.M. IIéppimkuna,
A.U. UBanoBa, IIpocBemenne, 2023 r.
Ne Tema ypoka KoimuecTBo
nn 4acoB
QDu3uka u eé ponv 8 NO3HAHUU OKPYHCAIOULE20 MUDPA 6
1 Uto m3yuaet ¢pusuka. Hekoropsie pusnyeckrue TepMUHBI. 1
2 Haydnpie MeTO1bI U3ydeHUST TPUPOIBI 1
3 dusndeckue BeIMIUHbL. 3Mepenne pu3ndecKkux BETHYHH. 1
4 TOYHOCTBH ¥ IOTPENTHOCTD U3MEPCHHUIA. 1
5 JlabGopaTopHas pabora Nel «OmnpeneneHue MoKa3aHui 1
M3MEpUTENIbHOTO TIpubopay; JlabopatopHas padota Ned4 «l3mepenne
00bEMa TBEPIOTO TEIaY.
6 ®du3zrka u e€ BIUIHNE HA PA3BUTHE TEXHUKHU 1
Ilepgonauanvnvie ceedenus 0 cmpoeHuu geuecmea 5
7/1 Ctpoenue BemiecTBa. MoJIeKyIIbl. 1
8/2 bpoynosckoe nmxenne. Jlaboparopnas padora Ne2 «Onpenenenug 1
pa3MepoB MaJbIX TEID
9/3 | Iuddy3us B rasax. 1
10/4 | B3auMHOE IPUTSIKEHUE U OTTATKHBAHHE MOJICKYIL. 1
11/5 | ArperaTHble COCTOSHHS BEIECTBA. Pa3uyust B MOJICKYJIIPHOM 1
CTpOEHUM TBEPIBIX TEJ, )KUIAKOCTEH U ra30B.
B3zaumooeiicmeue men 22
12/1 | Mexanudeckoe JIBroKeHHE. PaBHOMEpHOE M HEpaBHOMEPHOE 1
JIBUKCHHE.
13/2 | Cxopocts. Enunnibl ckopoct. Pacu€r nyTu 1 BpeMEeHHU JBHKCHHUSL. 1
14/3 | Perenue 3a1a4 mo teme «CKOPOCTDY 1
15/4 | Pemenue 3ana4 mo teme «Pacuér myTH U BpEMEHU JBHKEHHSD) 1
16/5 | I'paduku CKOPOCTH ¥ JBHKCHHSI. 1
17/6 | IlpsiMonmHelHOE paBHOYCKOPEHHOE JIBI)KEHUE. Y CKOPEHHE. 1
18/7 | Unepuus. 1
19/8 | B3aumopelicTBre TeII. 1
20/9 | Macca Tena. Eqununier Maccbl. Mi3MepeHne Macchl Tela Ha 1
peIUaXHBIX Becax. JlabopaTopHas padorta Ne3 «3mepeHue macchl
Tena»




21/10 | IMnotHOCTH BemiecTBa. JlaboparopHas pabota Ne5 «Omnpenenenue 1
IJIOTHOCTH TBEPJOTO TEJIA»
22/11 | Pacuér macchl 1 00bEéMa Tella 10 €ro MIOTHOCTH. 1
23/12 | Pemenue 3aaa4 Ha GOPMYITy IJIOTHOCTH. 1
24/13 | Cuna. 1
25/14 | SIBnenue TsaroteHus. Cuiia TSHKECTH. 1
26/15 | Cuna ynpyroctu. 3akoH ['yka. JlaboparopHas pabota Ne6 1
«MccimenoBanne CHIIbI YIPYTOCTH)
27/16 | Bec tena. HeBecomocTb. 1
28/17 | Cuna TsDKeCTH Ha JPYTUX IUIaHeTax 1
29/18 | dunamomerp. 1
30/19 | CnoxeHue IBYX CHJI, HAIIPABJICHHBIX 110 OJTHOM MPSIMOH. 1
PaBHOIElicTBYIOIIAS CHIL.
31/20 | Cuna tpenwus. Bunsl Tpenus. TpeHue B IPUPOJIEC U TEXHHUKE. 1
JlabopaTtopHnast pabota No§ «MccnenoBaHue CUiIbl TPEHHS
32/21 | TloBTOopeHue TeMbl «B3aumoencTBue Tem 1
33/22 | KoutpoJbHas padora Nel mo teme «B3aumoeiicTBue Ten» 1
Jlasnenue meépovix men, sHcuokocmeil u 2a3o6 21
34/1 | laBnenwne. EnuHuUIB JaBICHMS. 1
35/2 | Pemenwne 3amau o teme «JlaBienue» 1
36/3 | JlaBnenue rasa. 3akoH ITackars. 1
37/4 | Pemenne KkauecTBEHHBIX 3a1a4 1
38/5 | JlaBieHune B KHUAKOCTAX U ra3ax. 1
39/6 | Pacuér maBiacHMS XUAKOCTH Ha THO U CTEHKH COCY/IA. 1
40/7 | Pemenwne 3a1a4 1o TeMe «J/laBieHne BHYTPH KUAKOCTH U Ta3a 1
41/8 | Coobmiaromuecst CoOCy/Ibl 1
42/9 | Bec Bozmyxa. ATMochepHOe TaBlICHHE 1
43/10 | Usmepenne atmocheproro aaaeHust. Onsit Toppuyeim. 1
44/11 | Bapometp — anepou. M3mepenne atMochepHOTO AaBICHHS Ha 1
pa3IMYHBIX BBICOTAX.
45/12 | MaHOMETDHI. 1
46/13 | IlopuiHeBO# M *KHIKOCTHBIN Hacoc. I MapaBIHUecKuii mpece 1
47/14 | Pemenue 3a1a4 o TeMe «I MapaBIHueCKuil mpecey 1
48/15 | JleiicTBHE KUIKOCTH ¥ r'a3a Ha MOrPYKeHHOE B HuX Teno. Cuiia 1
Apxumena. 26
49/16 | Pemienue 3amay o teme «Cuna Apxumeaar 1
50/17 | JlaboparopHas paboTa Ne9 «3yueHre BbITAIKABAIONICH CHIIBI, 1
JICWCTBYIOIICH Ha IOTPY)KEHHOE B )KUKOCTh TEJIO)
51/18 | IlnaBanue tein. JlabopartopHas padota Nel0 «BbisicHeHHE yCITOBHiA 1
TUTABAHUS TEID)
52/19 | Pemenue 3amay o teMe «IlnaBanue tem» 1
53/20 | TToBTOopeHue Tembl «JlaBiaeHne TBEPIBIX TEN, KUIAKOCTEH U Ta30B» 1
54/21 | KoutpoanHasi padora Ne2 no teme «JlaBiieHne TBEPAbIX Tell, 1
JKMJKOCTEH U ra3oBy
Paboma u mowgnocms. Inepzusn 14
55/1 | Mexanunueckas paboTa U MOITHOCTb. 1
56/2 | Pemenue 3amau no reme «MexaHndeckas paboTa U MOIIHOCTb 1
57/3 | Ilpocteie Mexanu3Mbl. Prryar. PaBHOBecHe crit Ha phryare. 1
58/4 | MoMeHT CHIIBL 1
59/5 | Jlaboparopnas pabota Nell «BeIsicHeHHE ycIOBHI paBHOBECHS 1
pbIyara
60/6 | Peruaru B TeXHUKe, OBITY U IPHPOJIE 1
61/7 | IlpuMeHeHUe paBriIa PaBHOBECHS phlyara K OJIOKY. 1




62/8 | PaBeHCTBO pabOT MPH UCIIOJIL30BAHUH MPOCTHIX MEXaHU3MOB. 1
«30J10TO€ IPABUIIO» MEXAHUKHU.
63/9 | Koadduuuent nonesnoro neiictus. Jlaboparopuas padora Nel2 1
«Onpenenenue KIIJ{ HakKIIOHHON TIIOCKOCTI
64/10 | Mexanudeckas sHeprus. [IpeBpaiiieHre 0HOTO BUIa SHEPTUH B 1
JPYTOW.
65/11 | Pemienue 3a1a4 mo teme «MexaHHUUECKas SHEPTUS» 1
66/12 | TloBTopeHue Tembl «PaboTa M MOLTHOCTh. DHEPTHUs» 1
67/13 | KoutpoJbHasi padota Ne3 no teme «PatoTa u MOLIHOCTb. 1
JHeprus.
68/14 | TloBTOpeHHe 10 Kypcy. PenieHne kayecTBEHHBIX 3a/1a4. 1
TemaTH4ecKoe NJIAHUPOBAHHE
PDusuka 8 kiaace
Nenmm Tema KouaunyecTBo KP JIP
4acoB
1 TennoBbie SBJICHUS 27 1 4
2 | DnexTpudecKue SIBICHUS 27 1 5
3 DJIEKTPOMArHuTHbIE SABJICHUS 4 - -
4 | CBeTOBbIC SIBIICHUSA 10 1 1
Hroro: 68 3 10
Iloypounoe niianupoBanue, pusnka 8 kiace,
K yyeOnuky U.M. Ilépoimkun, A.UA. UBanos, usa. «IlpocBenienne»
Ne/nin Tema pasnesa, ypoka K- Bo yacos
Tennosvie aenenus 27
1 TennoBoe nBmwkenue. Temneparypa 1
2 BuyTpeHHss sHEpTrHs ¥ ciocoObl €€ N3MEHEHUs 1
3 Pemenue kauecTBEHHBIX 3a/1a4 10 TeMe «BHYTpEeHHssA SHEPrUi U 57 1
crocoObI €€ M3MECHEHHSI.
4 Bunpl Temonepenaun: TeIionpoBOHOCTh, KOHBEKITHS, U3TYICHUE 1
5 PernieHne kauecTBEHHBIX 337134 10 TeMe «Bupl Terionepeaaym 1
6 KonuuectBo TernoTsl. EqMHUIBI KOJIMYECTBA TEIUIOTHI. Y ICNIbHAS 1
TETIOEMKOCTb.
7 Pemienue 3amad o reme «KonmmvecTBo TemioTel». JlaboparopHas paborta 1
Nel «M3yueHue ycTpoiicTBa KaJlOpUMETpay
8 Pacuet xonmyecTBa TEIIOTHI, HEOOXOAUMOTO Ul HarpeBaHus Teja Uiu 1
BBIJIEIISIEMOT0 UM Npu oxJaxkaeHuu. JlaboparopHas padota Ne2
«M3ydenue npoluecca TemIooOMeHa »
9 Pemenue 3amau. Jlaboparopnas pabota Ne3 «M3mepenune yaenbHOU 1
TEMIOEMKOCTH BELIECTBAY
10 | DHeprus TormBa. Y ienbHas TEMJIOTa CTOPaHHUS. 1
11 Pemienue 3agau no reme « QHeprus TOIUIMBAY 1
12 | 3akoH coXpaHEHHs U MPeBpallleHHs SHEPTUU B MEXaHUYECKHUX U 1
TEIJIOBBIX MTpOIleccax.
13 | Pemenue 3aa4u o TeMe «3aKOH COXpAaHEHMS U MPEBPAILCHUS SHEPTUH B 1

MCXAaHUYCCKUX U TCTIJIOBBIX TPOTCCCAX»




14 | ArperaTHble COCTOSIHMSI BEILIECTBA 1
15 | IlnaBneHue u OTBEpAECBAHUE KpUCTAIUTMYECKHX Tel. [ paduk miiaBneHus u 1
OTBEpJICBaHUS TBEP/IBIX TEIL.
16 | YaenpHas TeruioTa MiaBJICHUSL. 1
17 Pemenue 3agau no reme «IlnaBnenue u 0TBEpAEBaHNE TBEPABIX TEIDY 1
18 | Ucnapenue. Haceimennslil 1 HeHachIeHHBIH nap. [lormonienne sepruu 1
MIPY KCTIAPSHUH KUIAKOCTH U BBIJICJICHUE TP KOHJICHCAIIUHU Tapa.
19 | Kunenwne 1
20 | Bimaxxuocth Bo3myxa. CriocoObl OnpeesieHUs BIIAKHOCTH BO3TyXa. 1
21 | Pemenue 3ama4. JlabopatopHas padora Ned «3mepeHre OTHOCUTEIIBHOM 1
BIIQYKHOCTH BO3IyXa».
22 Y aenpHas TETUIOTa MapooOpa30BaHUs U KOHJICHCAITUH. 1
23 | Pemenue 3amau mo teme «BiaxHOCTh Bo3ayxay. JlabopaTopHas pabora 1
Ne4 «M3mepeHre OTHOCUTEIBLHOM BJIAXKHOCTH BO3TyXa
24 | Pabota rasza u napa npu pacmupenun. /IBC. Ilaposas TypOuHa. 1
25 | KIIJI reruioBoro aBUraTess 1
26 | Pemenue 3ayau o teme «TeruioBbie SIBICHUS 1
27 | KourpoubHasi padora Nel no teme «TensioBble siBJeHUs 1
Inekmpuueckue aenenus 27
28/1 | Ctpoenue aToMa ¥ aTOMHOTO sIIpa 1
29/2 | DnexTpu3anus TeJ MpU CONMPUKOCHOBEHHU. B3anmoaenicTpre 1
3apsOHKESHHBIX TEJI.
30/3 | Daexrpockort. [IpOBOAHUKH U HETTPOBOIHUKH 3JICKTPUUECTBA. 1
DJIEKTPUYECKOE TOJIE.
31/4 | JlentiMOCTh 3JIEKTPHYECKOTO 3apsiaa. DIEKTPOH. 1
32/5 | OObsACHEHHE DIICKTPUYECKUX SIBICHUI. 3aKOH COXpaHEHHUs 1
AIIEKTPUYECKOTO 3apsia.
33/6 | CraTrueckoe 3IIEKTPUYECTBO, €r0 YUET U HCIIOJIb30BaHKUE B OBITY U 1
TEXHUKE.
34/7 | Dnexrpudeckuii TOK. ICTOYHUKH 3JEKTPUIECKOTO TOKA. 1
35/8 | DnexTpuueckas IeNb U €€ COCTaBHBIEC YaCTH. 1
36/9 | DaekTpuUecKuii TOK B METaJLIaX. 1
37/10 | JleficTBHS 3JIEKTPHUUECKOTO TOKA 1
38/11 | Cuna Toka. M3amepenue cuibl Toka. JlabopaTopras pabora Ne5 «Coopka 1
AIIEKTPUYECKOM LIETIH U U3MEPEHUE CUIIBI TOKa» 28
39/12 | Dnekrpuueckoe Hanpsukenue. JlaboparopHast pabota Ne6 «M3mepenue 1
HaMPsDKEHUS HA PA3JIMYHBIX YYaCTKaX SJIEKTPUUECKON HEmny.
40/13 | DuekTprueckoe conpoTHBiIeHNHE. 3akoH OMa [T yu4acTKa IeTu. 1
41/14 | Perienue 3a1a4 mo teme «3akoH OMa I ydacTKa HEemm. 1
42/15 | Pac4ér cOnmpoTHBIICHHS ITPOBOIHUKA. Y A€IBHOE COIPOTUBIICHHE. 1
[Tpumepsl Ha pacuéT CHIIBI TOKA, COMMPOTUBIICHUS U HANIPSDKEHUSL.
43/16 | Perenue 3a1a4 mo TeMaM «YIeJIbHOE COMPOTHBIICHUE MTPOBOTHUKAY, 1
«3akoH Oma /1J1s yyacTKa [enu
44/17 | Peocrar. JlabopatopHast padota Ne7 «/3mepeH#e CONpOTHBICHHS 1
MIPOBOIHMKA. VI3ydueHne npuHIMna IeHCTBUS pPeocTaTay
45/18 | TlocnemoBaTenbHOE COSMHEHHE TPOBOTHUKOB. 1
46/19 | [NapannenbHOE coOeTUHEHNE IPOBOAHUKOB. JlabopaTopHas pabota No§ 1
«M3yueHne mapainenbHOro COeTUHEHHS MPOBOTHUKOBY
47/20 | Perenue 3ama4 o teme « [lociieoBaTebHOE U MapauieIbHOE 1
COEJIMHEHUE MPOBOTHUKOBY
48/21 | PaboTa 1 MOITHOCTH IEKTPHUECKOTO ToKa. JlaboparopHas padoTta Ne9 1
«3MepeHne MOIITHOCTH U pabOTHI TOKA B AJIEKTPUIECKON JTaMIIe)
49/22 | Pemienue 3ama4 o teme «PaboTa U MOIIIHOCTD TOKa) 1




50/23 | 3akon Jlxoysst — Jlenna. 1
51/24 | Konnpencarop. Die6KTpOEMKOCTh KOHICHCATOPA. 1
52/25 | Jlamna ocBeneHUs. DNEKTPUICCKUE HATPEBATEIILHBIC TPUOOPHL. 1
KopoTtkoe 3ambikanue. [Ipenoxpanurenu.
53/26 | Pemienue 3a1a4 1o TeMe «JNEKTPUUECKUE SIBICHUSD 1
54/27 | KoutpoabHasi pagota Ne2 no reme «JIeKTpUIeCKHe sIBJIEHUS 1
DnekmpomazHummusle A61eHUA 4
55/1 | IlocrosiHHBIE MarHUTBI. MarHuTHOE moJie. MarHuTHOE TOJIe TPSMOTO 1
TOKA Y MIOCTOSTHHBIX MarHUTOB. MarHUTHBIC JTMHHU.
56/2 | MarautHO€ 10JIe KaTYIIKH C TOKOM. DJIEKTPOMArHUTHI U UX MPUMEHEHHE. 1
57/3 | [leiicTBHE MarHUTHOTO OJISl HA TIPOBOJIHKUK C TOKOM. DJIEKTPUYCCKHUIT 1
JIBUTATET.
58/4 | MaruuTHOE 10JIe 3eMITH. 1
CBeToBbIe sIBJICHHS 10
59/1 | Ucrouynuku cBeTa. PacpocTpaHeHue cBeTa. 1
60/2 | OTpaxkeHue cBeTa. 3aKOH OTPAKEHUS CBETA. 1
61/3 | ITnockoe 3epkaio. Perienue 3amau 1
62/4 | IIperomieHue cBeTa. 3aKOH MPEIOMIICHHUS CBETa 1
63/5 | JIunsel. OnTHyeckas Cujia JUH3HL 1
64/6 | N3o0pakenus, naBaemble uH30#. JlabopaTopHas padota Nel0 1
«M3ydenne CBOMCTB N300paKEeHUS, TABAEMOTO COOMPAFOIICH JIMH30M.
W3mepenne onTuYecKOn CHIIbI JIMH3BDY.
65/7 | I'ma3 u 3penune. OnTHYECKHE MTPUOOPHI. 1
66/8 | Pemrenue 3amaq 1mo remMe «IEKTPOMArHUTHBIC H CBETOBBIC SIBICHHSDY 1
67/9 | KourpoanHas padora Ne3 mo temMe «JIEeKTPOMATHUTHBIE H CBETOBBIE 1
SIBJICHUS»
68/10 | Pemrenue 3amau mo kypcy dusuku 8 kinacca. IToroBoe moBTopeHue 1
TemaTu4eckoe MIIAHMPOBAHUE
K y4eOHuKy «@u3uka» 9 kiaacc,2021 rog, Ix3amen, A.B. I}¢pbimknn
Ne/m HaumeHoBaHue pa3aesioB M TeM KoanuecTBO 4acos
nporpamMm BCero KOHTPOJIbHBIX | JIA0OPATOPHBIX
padoT padoTt
1 3aKOHBI B3aUMOJEHCTBUS U IBIDKECHUS 38 1 3
TN
2 Mexannyeckue KoneOaHUS W BOJIHBIL. 13 1 2
3ByK
3 DIEeKTPOMarHuTHOE rnoJie u| 20 1 3
AIIEKTPOMArHUTHBIE BOJTHBI
4 Crpoenue aromMa M aTOMHOIO SpA. 16 1 -
Hcnonb30BaHnEe aTOMHOM SHEPTUU
5 Crtpoenue u 3Boronus Beenennoit 8 1 -
6 [ToBTOpEHME, 0000111EHHE, 7 - -
CUCTEeMAaTH3aIH
Hroro: 102 5 8




[MoypouyHoe muIaHUpOBaHKE

Ne Tema ypoxka KomunuectBo
ypoka 9acoB
3aKoHbl 63aUMO0CICMEUS U OBUNCEHUS Mel 38
1 OTHOCUTENBHOCTh MEXaHWYEeCKOTO JABMkeHus. Cucrema oTcuéra. 1
[TocTynarensHoe ABHKEHUE. MarepraibHas TOUYKa.
2 IIyte u nepememenune. PaBHOMEpHOE MPAMOJIMHENHOE JBUKECHHE. 1
I'padmyeckoe npecTaBIeHUE TBIKSHUS
3 Pemenwue 3amau 1
4 Koopnunatsl aBwkymuxcs ten. ['paduku mpoekuuit CKopocT u 1
TIePEeMEIICHUSI.
5-6 | Pemenwne 3amau 2
7 CpenHsiss ¥ MTHOBEHHasl CKOpPOCTb. YcCKopeHue. PaBHOyckopeHHOe 1
PSIMOJIMHENHOE JIBUKECHHE.
8-9 | Pemenwue 3amau 2
10 | [lepememnieHue TpH PABHOYCKOPSHHOM IPSMOJIMHEHHOM JBW)KCHUU. 1
Jlabopamopuass paboma Nel «Hccredosanue pagHoycKoOpeHHO20
osudicenus 6e3 HauaubHOU CKOPOCMUY
11-12 | Pemrenue 3aaau 2
13 | CBoOomgHOe manenue Ten. [BIKeHHe Tenna, OpOIIEHHOTO BEPTHKAIBHO 1
BBepX. Jlabopamopuas paboma Ne3 «Hzmepenue yckopeuus
€c80000H020 NAOEHUS)
14 Pemtenue 3amay 1
15 | PaBHOMEpHOE IBMIKEHHE 11O OKPYKHOCTH 1
16 | Ilepssrii 3akoH HetotoHa. [Ipuntun otHocuTensHOCTH [ amunes 1
17 Pemtenue 3amay 1
18 | Bropoii 3akon Herorona. [lpuHIMND cynepno3unum cui 1
19-20 | Pemnrenune 3agau 2
21 B3aumonetictBue ten. Tperuii 3akoH HeioToHa 1
22 Pemtenue 3amay 1
23 | Ummynbe. 3aK0H COXpaHEHUST UMITYJIbCa 1
24-25 | Pemrenue 3anau 2
26 | PeakTuBHOE IBM)KEHUE 30 1
27 | 3axkoH BceMupHOro TSAroTeHMs 1
28 Pemtenue 3amay 1
29 | Yckopenue cBoboaHoro nageHus. [lepBas kocMuyeckasi CKOpOCTh 1
30 Pemtenue 3amay 1
31 | [loTeHnmanpHas U KMHETHYECKas PHEPruu. TeopeMa 0 KUHETHYECKOU 1
SHEPrUuM
32-33 | Pemenue 3agau 2
34 | 3akoH TpeBpalleHHs] M COXPAHEHUS MEXaHUYECKON DHEpPruH. 1
Jlabopamopuas paboma Ne4 « H3yuenue 3axona coXpanerus SHepeuLy
35-36 | Pemenue 3agau 2
37 | IloBropenue TeMbl «3aKOHBI B3aUMOACUCTBUS U ABHKEHHUS TEID) 1
38 | KontponbHas pabota Nel «3akoHbI B3aUMOJCHCTBUS U TBUKEHUS TEI 1
Mexanuueckue Konedanus u 60J1Hbl. 36YK 13
39 Konebarenproe npmwkenue. ['apmonmdeckue konedanus. Konebanus 1
MO/ IEHCTBUEM CHJIIBI TSHKECTH
40 | BenuuuHsl, XapaKkTepHU3yIne Kosie0aTebHOE JBUKCHHE. 1

Jlabopamopuvie pabomuvl Ne5,6 «H3yuenue 3agucumocmu nepuooa u
uacmomul KONeOAHUU 2py3d HA NPYICUHE U HUMU OMm Napamempos




Ko1ebamenbHol CUCeMbly

41 | 3akoHBl KoJeOaHMS MAaTEMaTHYecKOro MasiTHUKA. lIpeBparieHus 1
SHEPrUU NP KOJICOAHMSIX MasTHUKA
42 | 3aryxaromme U Hezaryxaromnue kKoyebanus. Pesonanc 1
43 | Pactipoctpanenue kosiebanuii B cpene. [lomepeunsie BomHBI. J[nmmnHa 1
BOJHBL. [IpoosbHbBIE BOJHBL. CKOPOCTH PACIPOCTPAHCHUS BOJIH.
44 | Pemenue 3ama4 1
45 | CBoiicTBa MEXaHMYECKUX BOJIH 1
46 | 3BykoBbie konebanus. Kamepron. Pacipocrpanenue 3Byka. CKOpocTh 1
3BYKa.
47 Pemenue 3agaq 1
48 | I'poMKOCTb 3ByKa. BricoTa 11 TeMOp 3ByKa 1
49 OTpakeHue 3BYKOBBIX BOJIH. 3ByKOBOM pPE30HAHC 1
50 | IToBTropenue Tembl «MexaHWYeCKHe KOJICOAHUsI U BOJHBIL. 3BYK» 1
51 | KontposbHas padota No2 «Mexannueckue KoaeOaHus U BOJHBI. 3BYK 1
Anexmpomaznumnoe noie u 31eKMmpoOMAZHUMHbLE 80IHbL 20
52 | MarauTHO€ TI0JIe 1
53 | JeiicTBHe MarHUTHOTO TOJIS HAa TIPOBOJIHUK C TOKOM W Ha JIBHKYITUECS 1
3apsHKECHHBIC YaCTHIIBI
54 | Pemenue 3amau 1
55 Nuayknys MarHuTHOTO NoJist. MarHUTHBIN TOTOK 1
56 | Pemenwue 3amau 1
57 | Jlabopamopnas paboma No7 «Hccnedosanue A61eHUs. 1
NEKMPOMASHUMHOU UHOVKYUUY»
58 Asnenne OMU. Onbiter Dapanes 1
59 Hamnpasnenue nHaykimmonHoro Toka. CaMOWHIYKITHS. 1
60 | Ilepemennsriii Tok. [IpuHIIUI AeiicTBUS reHEepaTOpa MEPEMEHHOTO TOKA. 1
[Tepenaua snexrpuyeckoi sueprun. Tpanchopmarop. Jlabopamopras
paboma Ne§ «H3zyuenue npocmetiuieco eenepamopa 1eKmpuiecKoco
MoKay
61 | OMIIL. OMB u ux cBoiicTBa 1
62 Pemtenue 3amay 1
63 | DnexrpomarHuTHBIC KoJieOaHus. KoiaebarenbHbINH KOHTYP 1
64 [TpuHIUIIBI PaTUOCBS3U U TEICBUACHHS 1
65 | DnexkTpoMarHuTHas MPUPOJA CBETA 31 1
66 | ®ororddekt. [loHsaTre o KBaHTaX. 1
67 | Ilokazarenp npenomiienus. Jlucnepcus ceera 1
68 Pemtenue 3amay 1
69 | Bunel cnektpoB. Mcnyckanue u mornonieHue csera aromamu. L[Bera 1
ten. Jlabopamopuas paboma Nel( «Habnwooenue cniowinoeo u
JIUHEUYamulX CNeKmMpOo8 UCNYCKAHUSLY
70 | [ToBTOpeHue TeMbl «IIEKTPOMATHUTHOE TOJIE€ M DIIEKTPOMArHUTHBIC 1
BOJIHBD)
71 | KontponbHas  pabora Ne3  ««OJekTpoMarHuTHoe TOjie U 1
AJIEKTPOMATrHUTHBIE BOJHBI
Cmpoenue amoma u amomnozo aopa. Hcnonvzosanue amomnoi 16
IHepzuu.
72 | PagnoakTBHOCTE. BUBI paluOaKTHBHOTO U3ITy4EHUS 1
73 | DxcepuMeHTaNIbHBIE METO bl UCCIeNOBaHMs yacTuil. Jlo3umerp 1
74 | Ctpoenune atoma. 3apsii0BO€ M MAaCCOBOE YUCIIO 1
75-76 | Pemenue 3agau 2
77 | KBaHTOBBIH XapaKkTep U3MyUCHHsI U MOTIIONIEHHUS CBETA aTOMaMH 1
78 | OTKppITHE TPOTOHA, TO3MTPOHAa M HelTpoHa. MckyccTBeHHOE 1




npeBpaleHue 31eMeHToB. CocTaB aTOMHBIX siiep. SnepHble CUIIBL.

79-80 | Pemenue 3amau 2
81 | Snepnas peakius qeneHus 1
82 | Tepmosinepnas peakuus. Microunuku sueprun ConHIa U 3BE31 1
83 | SlmepHas sHEpreTuka. JKOJIOTHUYECKUE MPOOIEMbl JHEPTETHKH 1
84 | Pemenwue 3amau 1
85 HckyccTBeHHas  paguOakTUBHOCTb.  buojornyeckoe  JI€WCTBUE 1

pPaMOaKTUBHOCTH
86 | IloBroperme mo Teme «CTpoeHHE aroMa H aTOMHOTO spa. 1

Vcrnosib30BaHMe aTOMHOM SHEPT UMDY
87 KonrponsHas pabora Ned mo teme «CTpoeHHe aToMa W aTOMHOTO 1

spa. Vcronb30BaHre aTOMHON YHEPTHIDY

Cmpoenue u 360n10uus Beenennoii 8

88 | I'eonenTpuyeckas M reIMOICHTPUYECKast CHCTEMBI MAPa 1
89 | Conmneunas cucrema 1
90 3emuts u JIyHa 1
91 | IlmaHeTsl 3eMHOM TPYIIBI 1
92 | [InmaHeTHI-TUTaHTHI ¥ UX CITyTHHKH 1
93 ®duznyeckas npupoa CostHIA U 3BE3NT 1
94 | lanmaktuka u Beenennast 1
95 | KontponsHast pabota Ne5 mo teme «CTpoeHHWE H  IBOJIIOMHS 1

Bcenennon»

IToBTOpEeHue, 00001IeHHE, CUCTEMATH3ALMS 7

96-97 | PaHOMepHOE NPSMOIMHEITHOE IBIKCHHUE U €T0 XapaKTEPUCTHKU 2
98 | PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE IBIKCHUE U €0 XapaKTEPUCTUKU 1
99 3akonbl HproToHA. [[BrkeHUe Tela 1Mo AEHCTBHEM HECKOJIBKUX CHIT 1
100 | 3akoHbl coxpaHeHHss B MexaHWke. KuHeTmueckas M MOTEHIIMATbHAS 1

SHEPTHs
101 | BomHOBOE MEXaHUYECKOE IBIKECHUE 1
102 | Ctpoenue atoMa 1 aTOMHOTO siipa. 3aKOH palMOaKTHUBHOTO pacriaja 1

32
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