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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢usnke Ha ypOBHE OCHOBHOTO OOIET0 00pa30BaHUs COCTaBJIEHA HA OCHOBE
MOJIOKCHW W TpeOOBaHWU K pe3ylbTaTaM OCBOCHUS Ha 0a30BOM ypOBHE OCHOBHOU
oOpa3oBaTeNbHOM porpaMMel, ipeacTaBieHHbIX B DI'OC OO0, a Takxke ¢ yuéToMm (eaeparbHON
paboueii mporpammbl BocimTanus U KoHnenmmu npenogaBanus yaeOHoro npenmera «Duznkay.

Coneprxanue mporpaMMmsl 1o (pU3MKe HarpaBiieHO Ha (POPMHUPOBAHHUE €CTECTBEHHO HAYIHOM
IPaMOTHOCTH OOYYAIONIMXCSI U OPTaHU3AIUI0 M3Y4YeHUs! (PU3UKU Ha JEATEIbHOCTHOW OcHOBe. B
nporpaMme 1o (PHU3MKE YYUTBHIBAIOTCS BO3MOXXHOCTH YUEOHOTO TpeAMeTa B pealn3aluu
tpeboBarnii ®I'OC OOO K TUIAHUPYEMBIM JIMYHOCTHBIM W METANPEIMETHBIM pe3yJabTaTaM
oOyueHus, a TaKKe MEXIPEIMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha
YpPOBHE OCHOBHOTO 00111€T0 00pa30BaHUs.

[Iporpamma mo (u3mKe ycTaHABIMBaeT paclpeieieHne y4eOHOro MaTepuana Mo ToiaM
oOyuenus (1o Kiaccam), NpeajaraeT MPUMEPHYIO TOCIEI0BATEIbHOCTh H3YUEHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS MPEIMETHOTO COACPKAHMS U YIETE BO3PACTHBIX OCOOCHHOCTEH
00yJaronuxcs.

[Iporpamma mo ¢u3mke pazpaboTaHa C METbIO OKa3aHUSI METOAMUYECKON MOMOIIN YIUTEITIO
B CO3/IaHUM paboueii MporpaMMbl IO Y9eOHOMY TTPEIMETY.

dusuka sBIIsETC CI/ICTCMOO6p33yIOHH/IM JJ11 €CTCCTBCHHOHAYYHBIX y’—Ie6HI)IX npeaAMETOB,
MOCKOJIbKY (PM3MUECKHE 3aKOHBI JIS)KAT B OCHOBE IMPOIECCOB M SIBJICHHUH, N3y4aeMbIX XUMHCH,
OunoJsioruel, acTpoHOMUEH U (pu3myeckoil reorpadueit, BHOCHT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTHHY MHpa, TPEJOCTaBIIIET HaWOojee sICHble OoO0pasllbl NMPHUMEHEHHsS HAyYHOTO METOoja
MO3HAHMUS, TO €CTh CII0CO0a MOTYICHHUs JOCTOBEPHBIX 3HAHHIA O MUPE.

Onna w3 TIaBHBIX 3a/a4d (U3HYECKOro 00pa3oBaHUsI B CTPYKType 0OIero oOpa3oBaHUS
COCTOUT B (OPMUPOBaHMHM ECTECTBEHHOHAYYHOW TIpPaMOTHOCTH M HWHTEpeca K HayKe Y
00yJaronuxcs.

WN3yuenne ¢usuku Ha 0a30BOM YpOBHE IMPENAINOJaracT OBJAJACHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMU, XapaKTepU3yIOUUMU €CTECTBEHHOHAYYHYIO IPAMOTHOCTD:

HAaY4YHO 00BACHATH SABJICHUA,
OLCHMNBATh U IIOHUMAaTb 0COOEHHOCTHU HAay4YHOTI'O UCCIICAOBAHUS,
HUHTCPHIPCTUPOBATH JAHHBIC 1 UCHIOJIb30BATh HAYYHBIC JOKA3aTCIILCTBA I TTOJIYYCHN A BBIBOJIOB.

Henn wu3ydeHuss (U3MKM Ha yYpOBHE OCHOBHOIO 0OIEro oOpa3oBaHUS OIpe]esieHbl B
Konnenuuu npenojgaBanus yuebHoro npeamera «Pusuka» B 00pa30BaTENIbHBIX OpraHU3alMiIx
Poccuiickoit ®@enepanuu, peanu3yloUMX OCHOBHBbIE 00I€00pa3oBaTeIbHbIE MPOTPAMMBI,
yTBepkAEHHON pemenneM Komuternn MunncrepcrBa npocsemenus Pocculickoit @enepannn
(mportoxon ot 3 nexabps 2019 r. Ne [IK4BH).

ey n3yyenus Ppu3nKu:

npuoOpeTeHnue HMHTepeca M CTpeMJIeHHs OOy4yalolmMXCs K HAaydHOMY H3YYEHHIO IPHUPOJIBL,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE MPEJCTABICHUN O HAYYHOM METO/Ie TO3HAHU U (POPMHUPOBAHHUE MCCIEIOBATENHCKOTO
OTHOIIEHHSI K OKPYKAIOIIHUM SIBJICHUSM;



(bopMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHUs OCHOB CTPOCHHUS MAaTEPUH U
(byHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;

(dbopMupoBaHHE TPEACTABICHUN O PoNM (HU3UKU U PA3BUTHS JPYTUX E€CTECTBEHHBIX HAyYK,
TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE MPEACTABICHUI O BO3MOXKHBIX chepax Oyaymiel mpodeccrHoHalbHON ESTETbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MMOATOTOBKA K JTAJIbHEHIIIEMY O0YYEHHUIO B 3TOM HAIIPABIICHHH.

JlocTiokeHre STHX I[eled mporpaMMbl 1O (U3WKE Ha YpPOBHE OCHOBHOTO OOMIETO
o0pa3oBaHus 00eCIIeUnBaCTCS PEIICHUEM CIIeTYIOIINX 3a4aY:

MpuoOpeTeHne 3HAHWKA O JWCKPETHOM CTPOCHUHM BEIIECTBA, O MEXAHHYECKUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSIX;

npuoOpeTeHne yMEHHI ONUCHIBaTh U OOBIACHATH (PU3MUECKHE SIBJICHHUS C HCIOJb30BaHUEM
MOJIYYCHHBIX 3HAHUI;

OCBOEHHE METOJIOB PEIICHUsI MPOCTEUIINX PacuETHBIX 3aJa4 C HCIOJb30BaHUEM (PU3NUECKUX
MO/IEJIeH, TBOPUYECKUX M MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUM HAOIIOaTh MPUPOIHBIC SIBJIICHUS 1 BBITIOJIHSTH OTIBITHI, JIJA0OPATOPHBIE PAOOTHI
Y OKCIIEPUMEHTAJIbHBIE UCCIICIOBAHMSI C UCTIOIB30BAHIEM H3MEPUTEIHHBIX TPHUOOPOB;

OCBOEHHE TIPUEMOB paboThI ¢ HHMOpMaIuel PU3NIECKOTO COoACpIKAHUS, BKITIOUYast HHPOPMAIIUIO
0 COBPEMEHHBIX JIOCTHKEHUAX (PU3UKH, aHATN3 U KPUTHIECKOE OIICHUBAaHNE WH(MOPMAITUH;
3HAKOMCTBO €O cdepamu TpodecCHOHATBLHOW eATEeTbHOCTH, CBS3aHHBIMH C (U3HKOH, H
COBPEMEHHBIMH TEXHOJIOTHUSMU, OCHOBAaHHBIMH Ha JOCTIKCHHUIX (PU3NUECKON HAYKH.

Ha w3yuenue ¢usuku (6a30BBII ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 "aca B Henemo), B 8 kinacce — 68 acoB (2 yaca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipemaraemprii B mporpamme 1o (u3uKe mepedeHb J1adopaTOPHBIX PabOT U OMBITOB HOCHT
PEKOMEH/IATENIBHBIN XapakTep, YYUTelb JeiaeT BhIOOp MPOBENCHHS JTa0OpaTOpHBIX paboT u
OTIBITOB C YY4ETOM UHIUBUAYATbHBIX OCOOCHHOCTEH 00YJarONIMXCs, CIIMCKA SKCIIEPHUMEHTATbHBIX
3aJJaHul, TIpeIaraeMbIX B paMKax OCHOBHOTO IOCYJapCTBEHHOTO 3K3aMeHa 10 (hU3UKe.

COJAEP/KAHUE OBYUYEHUA
7 KIIACC
Pa3znen 1. ®usnka u €€ posib B NO3HAHUM OKPY:KAIONIEr0o MUPA.

dusznka — HayKa O IpUupoe. SIBnenus IIPpUPOJbI. DdusznyecKkue SIBJICHUS: MCXaHHUYCCKUC,
TCIJIOBBIC, JICKTPUYICCKUEC, MA'HUTHBIC, CBETOBBLIC, 3BYKOBBIC.

dusznyeckue BEIMYUHBI. I/I3MepeHHe (1)I/I3I/I‘IeCKI/IX BeIMYUH. DHU3NYecKue HpI/I60pBI.
HOFpeI_HHOCTB HBMCPCHHﬁ. MG)K,HYHapO)IHaH cucreMa CIAUHHUII.

Kak ¢usuka u npyrue ecTecTBEHHbIE HAyKM HM3y4aroT Hpupoiy. EcrecTBeHHOHay4HBIH
METOJl TO3HaHMs: HaAOIIOJEHUE, IIOCTAaHOBKAa HAy4YHOTO BOIPOCA, BBIIBWKEHHE THUIOTE3,
HKCMEPUMEHT M0 TPOBEpKE THUIOTe3, OO0bsAcHeHHe HalOmonaemoro sBieHus. OmnucaHue
(U3NYECKUX SABJICHUN C TIOMOIIBIO MOJETIEH.



Jemoncmpayuu.
1. MexaHI/I‘-IeCKI/Ie, TCIIOBBIC, JICKTPUYCCKUC, MAIHUTHBIC, CBCTOBLIC SIBJICHUS.
2. ®wuznyeckue MpuUOOPHI W MPOLEAypa NMPSMBIX W3MEPEHHH aHAJOTOBBIM W HU(POBHIM

pruOOpPOM.

Jlabopamopusie padbomot u onvimel.

1. Omnpenenenue 1eHbI JeIEHUS Kbl U3MEPUTEIBHOTO IIpudopa.

2. H3mepeHue paccTosHUM.

3. H3mepenne 00bEMA )KUAKOCTH U TBEPJIOTO TeJa.

4. OrmpepeneHne pa3MepoB MaJbIX TEJ.

5. W3mepenne TtemmepaTypsl MpH TIOMOIIM IKHUIKOCTHOTO TEPMOMETpa U JaT4yMKa
TeMIIEpaTypPBL.

6. IlpoBeneHne wWCCIENOBAaHUS IO TPOBEPKE THUMOTE3bI: JATBHOCTh TOJNETA MIapHKa,

MYIIEHHOTO TOPU30HTAIbHO, TEM 0OJIbIIIE, YeM OOJIBIIE BHICOTA ITyCKa.
Pa3nen 2. [lepBoHayabHbIE CBEAEHHS 0 CTPOCHHHU BellleCTBA.

Crpoenue BemiecTBa: aTOMbl M MOJEKYJbI, HMX pa3mepbl. ONBITHI, JIO0Ka3bIBAOIINE
JUCKPETHOE CTPOEHHE BEIIECTBA.

JIBm>kenne wyactuil BemecTBa. CBs3b CKOPOCTH JBHKEHUS YACTHI[ C TEMIEpaTypoMu.
bpoyHoBckoe nBmxenue, auddys3us. B3auMoneicTBHe dYacTHI] BEIIECTBA: MPUTHKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSHHSI  BEIIECTBA: CTPOEHHUE Ta30B, JKUJIKOCTEH M TBEPABIX
(kpuctaymuinyeckux) Tena. B3auMocBsi3b Mexay CBONCTBAMHU BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJEKYJISIPHbIM cTpoeHreM. OcoOEHHOCTH arperaTHbIX COCTOSHUMN
BO/IBL

emoncmpayuu.

—

Hab6nronenne 6poyHOBCKOTO JIBHYKEHUS.

Ha6mronenue auddysun.

HaGmonenue sBiIeHUH, OOBACHSIONUXCSA MNPUTSHKCHHEM WM OTTAJKUBAHMEM YaCTHII
BEIIIECTBA.

W

Jlabopamopnuie pabomel u onvimel.

1. Omenka nuameTpa aToMa METOJ0M PSJIOB (C UCHOJIb30BaHUEM doTorpaduii).
2. OmnbITHI O HAOMIOIEHUIO TEIUIOBOTO PACIINPEHHUS Ta30B.
3. OmnbIThI 0 OOHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYISPHOTO MPHUTSIKEHUS.

Pasznen 3. /IBuikeHue u B3auMoaeicTBUE TeJl.

MexaHn4deckoe OBUKEHUE. PaBHOMepHOG U HCPABHOMCPHOC JIBUIKCHUC. CKOpOCTL.
Cpe,Z[HHH CKOPOCTBH IpU HCPABHOMCPHOM IBUIKCHUMU. Pacuér IMyTHU U BpCMCHU NABUKCHUS.

SIBnenue HUHCPIUH. 3akoH HWHCPUHHU. BzaumopeiictBue Tea Kak puinHa HU3MCHCHU
CKOPOCTHU IABUKCHUS TCII. Macca kak MEpa HMHCPTHOCTU TEJIA. IInoTHOCTH BemiecTBa. CBs3b
IIOTHOCTHU C KOJIMYECTBOM MOJICKYJI B CIMHUILIC 00BEMa BCIICCTBA.



Cuna xak xapakTepucTHKa B3auMozeWcTBus Ten. Cuila ynpyroctd U 3akoH ['yka.
W3mepenue cuiibl ¢ IOMOIBIO TUHAMOMETpA. SIBJIEHUE TATOTEHU U cuila TsbkecTu. Cuiia TshKecTu
Ha Jpyrux mianerax. Bec rena. HeBecomocts. CiiojkeHne CHl, HAIIPaBJICHHBIX 110 OJHOM IPAMOIL.
PaBnopeiicTByronas cui. Cuna tpenus. TpeHue CkobKeHus U TpeHue 1nokosi. TpeHnue B npupoie
U TEXHUKE.

Jemoncmpayuu.

HaOmionenre MexaHH4YECKOTO IBYDKCHUS TEa.

H3MepeHnne CKopoCTH MPSAMOJIMHENHOTO ABUKECHHUS.
Habmronenue siBjaeHUs] MHEPLUU.

HaGnronenne n3mMeHeHus CKOPOCTH MPU B3aUMOICHCTBUH TEJL.
CpaBHEHHE MacC TIO0 B3aUMOJICHCTBHUIO TEJL.

CrnoxxeHue CuI, HalpaBJIEHHBIX 10 OJTHOM TIPSIMOA.
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Jlabopamopusie pabomot u onvimel.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHs (IIapuKa B IKUAKOCTH, MOJENU
ANEKTPUIECKOTO aBTOMOOWIIS U TaK JIajee).

2. OmpezneneHue cpeaHe CKOPOCTH CKOJIBXKEHHs Opycka WJIM IIapuKa IO HaKJIOHHON

MJIOCKOCTH.

Omnpenenenre MIOTHOCTH TBEPIOTO TeNa.

4. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsKeHus (nedopmMainuu) MNpyKUHBI OT
MPUJIOKEHHOW CHJIBI.

5. OneIThl, JEMOHCTPUPYIOLUIME 3aBUCUMOCTb CHJIbI TPEHHUS CKOJBKEHHUS OT Beca Tela U
XapakTepa CONPUKACAIOIIUXCS TOBEPXHOCTEH.

b

Pa3znea 4. /laBjienne TBEPABIX TeJl, JKMAKOCTEH U ra3oB.

JaBnenue. CiocoObl yMEHBIIICHUS U YBEITUYCHUS JaBiaeHus. /[aBnenue raza. 3aBUCUMOCTD
JaBJIeHUs ra3a oT 00bEMa, Temneparypsl. [lepenaya naBieHust TBEPABIMHU TEJIAMH, )KUJIKOCTSIMH U
razamu. 3akoH Ilackams. IIHeBMaTuyeckue MalIMHBI. 3aBHCHMOCTH JABJICHHUS JKUIKOCTH OT
rnyounsl.  ['mapocratmyeckuid  mapagokc. CooOmarommecss  cocynbl. [ 'mapaBiaudeckue
MEXaHU3MBbI.

Atmocdepa 3emun u armocdepHoe naBiaeHue. [IpUuMHBI CyliecTBOBaHMS BO3AYIIHON
obonoukn 3emmu. OnbiT Toppuuermu. M3mepenune atmocdepHOro naBieHHs. 3aBUCHUMOCTH
aTMOc(epHOro JaBJIEHHUS OT BBICOTHI HaJl YypoBHeM Mops. [IpubGopbl mis u3MepeHUs
aTMOC(epHOTO JTaBICHHUSI.

JleiicTBHE KUIKOCTH U Ta3a HA MOTPYKEHHOE B HUX TeJo. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Hemoncmpayuu.

3aBUCUMOCTD JABJICHUS T'a3a OT TEMIIEPATYPHI.

[lepenaua naBneHus KUJIKOCTBIO U Fa30M.

CooOrmaromuecst COCy/Ibl.

I'mppaBnuueckuit mpecc.

[IposiBnenue aelicTBUs aTMOC(HEPHOTO IaBICHUS.

3aBUCHMOCTD BBITAIKHBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHON YacTH Tela U MIOTHOCTU
JKUJIKOCTH.

S e e



7. PaBEHCTBO BBITAIKMBAKOUIEH CHJIBI BECY BBITECHEHHOW KUJIKOCTH.
8. VYcioBue 1m1aBaHus TeJ: IJIaBaHUE WIH MOTPYKEHUE TEJl B 3aBUCUMOCTH OT COOTHOIICHUS
IJIOTHOCTEH Tela U JKUIKOCTH.

Jlabopamopusvie padbomot u onvimul.

1. HccnenoBanue 3aBUCHMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYKEHHON B KUAKOCTh
4acTH TeJa.

2. OmnpezeneHue BHITAIKUBAIOLIEH CUIIbI, JEMCTBYIOIIEH Ha TEJIO, OTPYKEHHOE B )KUJKOCTD.

3. IlpoBepka HE3aBUCUMOCTH BBITAJKUBAIOLIEH CHJIbI, JICHCTBYIOIICH Ha TEJO B JKUJKOCTH,
OT Maccsl Teja.

4. OnbIThl, NEMOHCTPUPYIOIINE 3aBUCHMOCTh BBITAJIKUBAIOIIEH CHJIBI, JIEHCTBYIOIIEH Ha
TEJNO B JKUJIKOCTH, OT 00bEMa MOTPYXKEHHOM B JKUJIKOCTh YACTH TeJa U OT IUIOTHOCTH
KUJKOCTH.

5. KoncrpyupoBaHue apeomeTpa WM KOHCTPYMPOBAaHHE JIOAKH U OIpeAeTeHHe €&
Irpy30I10AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIHOCTB. JHEpPIus.

Mexannyeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, 0J0K, HaKJIOHHAs! MII0CKOCTh. [IpaBuiio paBHOBecus pbryara.
[Ipumenenue mnpaBuiaa paBHOBECHS pblyara K O0Ky. «3osoToe mpaBuio» mexaHuku. KITJI

IMPOCTBIX MCXaHU3MOB. HpOCTBIe MCXaHU3MBI B 6BITy N TCXHHUKE.

Mexannyeckas sHeprus. Kunernueckasi u noteHuuanbHas sHeprus. [IpeBpaiienne o1HOTO
BHUa MEXaHUYECKOM SHEPTUM B APYroil. 3aKOH COXpPAHEHUS SHEPTrUH B MEXaHUKE.

Jemoncmpayuu.
1. Tlpumepnl IPOCTBHIX MEXaHU3MOB.
Jlabopamopnuwie pabomel u onvimel.
1. Omnpenenenue paOOTBl CHJIBI TPEHUS TMPU PABHOMEPHOM JIBIDKEHHUH Tejla IO
TOPU30HTAIBHOM MOBEPXHOCTH.
2. HccnenoBaHue yciaoOBHil paBHOBECHS pbluara.

Namepenne KIIJI HakIIOHHOM MJIOCKOCTH.
4. H3yueHue 3aKOHA COXPAaHEHUSI MEXaHUYECKOU SHEPTUU.

b

8 KIIACC
Pazngen 6. TensioBble IBJICHUS.

OCHOBHBIE TIOJIOKEHHUS MOHCKYHHpHO—KI/IHCTI/I‘IeCKOﬁ TCOPHU CTPOCHUA BCIICCTBA. Macca u
pasMEpbl aTOMOB U MOJICKYII. OHBITLI, TOATBCPIKAAOIINC OCHOBHBIC IOJIOKCHUA MOJICKYJISIPHO -
KUHETHYECKOM TCOpHHU.

Moaenu TBép,Z[OFO, KHUIKOTO 1 1"8.3006p213H01"O COCTOSIHUM BeIlIeCTBa. KpI/ICTaJ'IJ'II/I‘-ICCKI/IC nu
aMOp(bHLIC tena. OObSICHEHHUE CBOICTB ra3osB, JKMIKOCTEH U TBépI[BIX TEJ Ha OCHOBE IOJIOKEHUI
MOJICKyJIﬂpHO—KHHGTH‘-ICCKOfI TCOpPUH. CMmaunBaHue u KaluJUIApHBIC  SIBJICHUSL. TennoBoe
pacliupCHUC U CKATUC.



Temmnepatypa. CBs3b TeMIeEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBIDKCHHSI YacTHII.

Buytpennsis sneprusa. CrocoObl N3MEHEHUS BHYTPEHHEN SHEPIUU: TEIUIONEPEada U COBEPILLIECHUE
paboTbl. Bujipl Temonepenauu: TEMIONPOBOIHOCT, KOHBEKIUS, U3TyYCHHUE.

KomnuectBo TeIOTH. YAeiIbHAsS TEIJIOEMKOCTh BEIISCTBA. TemmooOMeH U TEIIOBOE

paBHOBecHE. YpaBHEHUE TeIUIoBOro OanaHca. [lnaBineHue m oTBeplieBaHME KPUCTAILIMYECKHX
BEIIECTB. YJelbHas TemioTa tuiasieHus. [lapooOpasoBanue u koHjaeHcauus. Mcmapenue.
Kunenue. YnenbHas TtermioTa mnapooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypbl KHUIEHHUS OT
aTMOC(EepHOTO JTaBICHHUS.

Brnaxnocts Bo3ayxa.
DHeprus TOIIUBa. Y IeibHas TEMJI0Ta CTOPaHUSL.

[punnunsr pabotsl TemoBbix asurarenei KIIJ[ TemoBoro pasurartens. Temsosble

JIBUTATEJIN U 3aIIATA OKPYKAIOIIEH CPEbI.

e A e S

3aK0oH COXpaHEHHUs U MPEBPAIICHUS YHEPTUHU B TEIIOBBIX MPOIIECCaX.
Jemoncmpayuu.

Ha6mronenne 6poyHOBCKOTO JIBHKEHUS.

Ha6mronenue quddysun.

HaGnronenue siBeHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBICHUH.

HaGnronenue TeniaoBoro pacuiupeHus Tel.

N3menenue naBneHus raza mpu K3MEHEHUH 00bEMa U HArPEBAHUU WJTU OXJIKICHUU.
[IpaBuna u3mMepeHus TeMreparypsl.

Bunael Tenonepenayu.

OxnaxieHue Py COBEPIICHUN PabOTHI.

HarpeBanue rpu coepiiieHur paboThl BHEITHUMU CHJIAMH.

0. CpaBHEHHUE TETUIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. HaOmronenne kuieHus.
12. HaGnrogeHue moCTOsIHCTBA TEMIIEPATYPhI TIPH TUTABJICHHH.
13. Monenu TenIoBbIX ABUTaTEICH.

SNk W=
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8.
9.

Jlabopamopnuie pabomel u onvimel.

OnbIThI 10 OOHAPYKEHUIO EHCTBUS CHII MOJICKYIISIPHOTO TMPUTSKECHHUS.

OMBITHI 1O BBIPALTABAHUIO KPUCTAJIOB ITIOBAPEHHOM COJIM WIIH caxapa.

OMBITHI 110 HAOJIFOICHUIO TETUIOBOTO PACHIUPEHHMS ra30B, JKUIKOCTEH U TBEPABIX TEIL.
Omnpenenenue AaBlieHUs BO3yXa B OalsIOHE MITPHIIA.

OneITHI, JEMOHCTPHPYIOIIME 3aBUCHUMOCTh JaBJICHHsS BO3JyXa OT ero o0béma u
HarpeBaHUs WIH OXJIaKICHUS.

[IpoBepka THMOTE3bI JHHEHMHONW 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPHUECKOH TPyOKe OT TeMIIepaTyphl.

Habmronenne u3MeHeHHs BHYTpEHHEH SHEpPruM Tella B pe3ylbTaTe TeIuionepenadyu u
paboThl BHEIITHUX CHUIL.

HccnenoBanue sBiIeHUS TEIIO0OMEHA PU CMEIIUBAHUN XOJIOJHON U TOPsiUeit BOIBI.
Omnpenenenre KOIUYECTBA TEIUIOTHI, TOJYYEHHOTO BOJIOW MPHU TEIUIOOOMEHE C HarpeThIM
METAJUTMYECKUM LUITUHAPOM.

10. Onpenenenue yaenbHOU TEMIOEMKOCTH BEIIECTBA.
11. UccnenoBanue nporecca ucnapeHusl.



12. Onpenenenne OTHOCUTENIBHOM BIIaXKHOCTH BO3yXa.
13. Onpenenenue yaenbHON TEIIOTHI TUIABICHUS JIbJA.

Paznen 7. 3J1eRTpnqec1me U MAarHUTHBIC SIBJICHUS.

OnexTpusanus Tei. /IBa poaa anekTpuyeckux 3apsaaoB. BzaumoaeiictBue 3apsyKeHHBIX TEI.
3akoH KynoHa (3aBUCMMOCTH CUJIbI B3aUMOJICHCTBUS 3aPSKEHHBIX TEJl OT BEJIMUYMHBI 3apsSa0B U
PacCTOSIHUS MEXY TEJIaMHu).

Onexrpuueckoe noje. Hanpspk€HHOCTh anekTpuyeckoro nosst. [IpuHuun cyneprno3unuu
ANIEKTPUYECKUX IT0JIEH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snexTpuueckux 3apsaoB. DJIeMEHTapHBIM 3iekTpuueckuil 3apsg. CrpoeHue
atoma. [IpoBOAHMKM U JUAIEKTPUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOI0 3apsa.

DNEeKTPUYECKU TOK. YCJIOBHUS CYIIECTBOBAHUS JIIEKTPUUECKOTO TOKa. MCcTouyHMKH
MOCTOSTHHOTO TOKa. JIEMCTBHUSI AJIEKTPUUECKOTO TOKa (TEIUIOBOE, XUMUYECKOE, MAarHWTHOE).
DJIEKTPUYECKHI TOK B JKUAKOCTAX U razax.

Onektpuyeckas 1enb. Cuia Toka. OiekTpudeckoe HampspkeHue. CompoTUBIEHHE
MPOBOJIHUKA. YJIETbHOE CONpPOTHUBJIIEHWE BemiecTBa. 3akoH Oma i y4yacTKa IEMH.
[TocnenoBarenbHOE M ApAIETHFHOE COSUHEHNE TIPOBOTHUKOB.

PaboTa 1 MOTITHOCTB ANIEKTpHYECKOTo ToKa. 3akoH Jkoyms—JIeHia. Dnekrpuyeckue 1nend u
MOTpeOUTENN dNEKTPUUECKO sHeprun B ObITy. KOopoTkoe 3aMbIkaHue.

IlocrostHHBIE MarHuThl. B3anMojeHCTBHE IOCTOSHHBIX MArHHTOB. MarsmTHOE IIOJIC.
MaruauTHO€ noJie 3eMJIM U €r0 3HaYeHue ISl )KU3HU Ha 3emiie. OnbIT DpcTeaa. MarHuTHoe mosie
ANEKTPUIECKOTO TOKa. [I[puMeHeHNE 3EKTPOMArHiuToB B TeXHUKE. JIeiiCTBHE MarHUTHOTO TIOJIS
Ha TIPOBOJHHUK C TOKOM. OJIEKTPOJBHUTATEIh IIOCTOSHHOTO TOKa. Vcmosp3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apajgesd. SIBieHwe ANeKTpOMarHUTHOM  wHAykuuu. IlpaBuiio  Jlenua.
OnekrporeHeparop. CrocoObl TOJYyYEeHHsI DJICKTPUUECKOW DSHEPruu. ODJIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauyuu.

DnekTpusanus Teil.

JIBa pojia ANEeKTPUYECKUX 3apsiI0B U B3aUMOJCHCTBUE 3apsHKEHHBIX TEll.
YCTpoKCTBO U AEUCTBUE DIIEKTPOCKOIIA.
DneKTpocTaTUYeCKas UHIYKIHUS.

3aKOH COXPAaHEHHUs INEKTPUUYECKUX 3aPAI0B.
[IpoBOAHMKY U AUDIIEKTPUKH.

MopenupoBaHu€e CUIIOBBIX JIMHUI 3JIEKTPUYECKOTO OIS,
HcTroyHukH MOCTOSTHHOTO TOKA.

JlericTBUA SIIEKTPUYECKOTO TOKA.

0. DneKTpUYeCKUid TOK B )KUIKOCTH.

11. I'a30BbI1i1 pazpsa.

12. I3mepenue cuibl TOKa aMIIEPMETPOM.

13. 3MepeHue 2NeKTpUYECKOTO HAMPSKEHHUS BOJIbTMETPOM.
14. PeoctaT 1 Mara3uH CONpPOTUBIICHUH.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

BzanmoelicTBre MOCTOSHHBIX MAarHUTOB.

MoienupoBaHrE HEBO3MOKHOCTH Pa3JI€JICHUs TIOJIFOCOB MArHMTa.
MoienupoBaHrE MAarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.
OmnsIT Dpcrena.

MarnuTHoO€ 1oJie TOKa. DJIEKTPOMAarHur.

JlelicTBME€ MarHMTHOTO IOJISl HA POBOIHUK C TOKOM.
DNEeKTPOABUTATENb MIOCTOSTHHOTO TOKA.

HccnenoBanue siBIEHUA 3JIEKTPOMArHUTHOM WHTYKLIHH.

OnsiTel Dapanes.

3aBUCUMOCTD HAINPABJICHUS UHIYKITMOHHOTO TOKA OT YCJIOBHUM €r0 BO3HUKHOBECHHSI.
DIEKTPOTEHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopusie padbomot u onvimel.
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10.

11

13.
14.

15

18.
19.
20.
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OI1BITEI IO Ha6JHOZ[€HI/IIO QJICKTPU3aluU TCJI HH)IYKHHeﬁ " 1IpH COITPUKOCHOBCHHWHU.
I/ICCJ'ICIIOBaHI/IC HCI\/JICTBI/IH SJICKTPUYCCKOTO IOJISA Ha MIPOBOJHUKH U AUDJICKTPUKH.

COopxka u mpoBepka pabOThI AMEKTPUIECKOH e MOCTOSTHHOTO TOKA.

N3mepenne U peryimpoBaHUe CHITBI TOKA.

H3Mepenne u perynmpoBaHue HAPSKEHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, MIYIIETO Yepe3 PE3UCTOpP, OT COMPOTHBIICHHS
pe3uCTOpa M HAIMPSHKEHUS Ha PE3UCTOPE.

OHBITI)I, ACMOHCTPHUPYIOIINEC 3aBUCUMOCTDb 3JICKTPUUCCKOT'O COITPOTUBIICHHA ITPOBOAHUKA
OT €ro JUTHHBI, TJIOMIa/I TOTIEPEYHOTO CEUCHUS U MaTepHuaa.

[IpoBepka mpaBmiIa CIOXKEHHUS HANPSDKEHUH TPU TOCIESIOBATEIFHOM COCAMHEHUH JIBYX
PE3UCTOPOB.

[TpoBepka mpaBmiia JUTst CUITBI TOKA MPH MapauIeTbHOM COCTUHEHUN PE3UCTOPOB.
OnpenerneHne pabOTHI AEKTPHUECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTopP.

. OnpenieneHre MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.
12.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYLIETO Yepe3 JIAMIIOUKY, OT HAIpPsDKEHUS Ha
HEN.

Onpenenenue KIIJ[ narpeBatens.

HccnenoBanue MarHuTHOTO B3aMMOJICHCTBHS MOCTOSIHHBIX MAarHUTOB.

. I/IsyquI/Ie MAramMTHOTO I10JIA IOCTOAHHBIX MArHUTOB IIPU UX O6’B€,[[I/IH6HI/II/I " pasaciIiCHUM.
16.
17.

HccnenoBanue AeiCTBUA AIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3AMMOJICHCTBHS KaTYIIKA C TOKOM U
MAarHuTa OT CHJIbI TOKa U HAIPaBJICHUs TOKA B KaTYIIKeE.

N3yuenue neicTBUS MarHUTHOTO MOJIS1 HA IPOBOJAHUK C TOKOM.

KoHnctpynpoBanue u u3zydeHue padoThl 3JEKTPOABUTATENSL.

N3mepenue KII/] anekTpoiBUraTeabHOM YCTAaHOBKH.

. OneITEl 110 HCCIICAOBAHUIO SABJICHHUA BHCKTPOMaFHHTHOﬁ WHAYKOUU: HUCCICAOBAHUC

M3MEHEHUM 3HAYCHUS U HallpaBJICHUS UHAYKIIMOHHOI'O TOKA.

9 KVIACC

Pazpgen 8. Mexannueckue siBJICHHUA.

MexaHn4deckoe JBHKEHHUE. MaTepI/IaJ'IBHa}I Touka. Cucrema orcuéra. OTHOCUTEIHHOCTh
MECXaHHUYCCKOI'o JBUKCHUS. PaBHOMCpHOC HpHMOJ’IHHCﬁHOC JABHIKCHUC. HepaBHOMCpHOC
HpHMOHHHCﬁHOC JABWOKCHUC. CpCIlHSISI U MTI'HOBCHHAss CKOPOCTb TCjIa IIPU HEPAaBHOMCPHOM
JABHIKCHUMU.



Yckopenue. PaBHoyckopeHHOE mpsiMmosinHeitHOe aBmKeHne. CBoOoaHoe najeHune. OnbIThI
lanunes.

PaBHOMepHOE ABIKEHHE TIO OKpyXHOCTH. Ilepuon u wacrora oOpamienwus. JluaeiliHas u
YI10Bast CKOPOCTH. LIEeHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

[IepBbiit 3axkoH Hprorona. Bropo#t 3akon Herorona. Tperuit 3axkon Herorona. IIpuHnmn
CYIEPIIO3ULIUH CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: cujia TPEHUS CKOJIbKEHUSI, CHIIa TPEH Ul TIOKOS,
JPyTUe BUBI TPCHHSL.

Cuma TSHKECTH W 3aKOH BCEMHPHOTO TATOTEHHS. YCKOPEHHE CBOOOJHOTO TaJICHUS.
JBmwxenue maneT Bokpyr Comnna. [lepBast kocmuueckast ckopocTs. HeBecoMOCTh 1 TIEperpy3KH.

PaBHOBecue marepuanbHO# ToOUuku. AOGCOMIOTHO TBEPIOE Teno. PaBHOBecHe TBEPOTO Tema
C 3aKpEIJIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynsc tena. M3menenne mmmynbca. Mmynbc cuiibl. 3aKOH COXpAaHEHHUS MMITYJIbCA.
PeaxkTnBHOE JIBIDKEHUE.

Mexanudeckass paboTta U MOMIHOCTh. PaboTa cuim TspkecTH, ynpyroctd, TpeHus. CBs3b
sHepruu W paboThl. [loTeHImManepHass SHEPrus Teja, MOJHATOTO HaJ TOBEPXHOCTHIO 3E€MIIH.
[TorenumansHas sHEprus cxarol npyxuHbl. Kunernueckas sHeprus. Teopema 0 KUHETUYECKOM
SHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPTUH.

Hemoncmpayuu.

1. HabGmroneHue MEeXaHHMYeCKOTO ABMKEHUS Tea OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHEHHE MyTeW U TPACKTOPUIA ABUAKEHUS OJHOTO U TOTO K€ TeJIa OTHOCUTEIBHO Pa3HBIX
TeJ OTCUéTa.

3. H3MmepeHue CKOpOCTH U YCKOPEHHS MTPSIMOJIMHEUHOTO ABUKECHHUS.

4. HWccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JBUKECHMUSI.

5. HaOmroneHue IBMKEHUS Tea 10 OKPYKHOCTH.

6. HaOmroneHne MexaHWUYECKHX SIBIICHUM, MPOUCXOISIIMX B cucTeMe oTcuéra «Temexkar
pHu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTENILHO KabuHeTa (DU3HUKH.

7. 3aBHUCHMOCTb YCKOPEHHMS TeJIa OT MAcChl TeJla U ICUCTBYIOIIEH HA HETO CHUJIBI.

8. HaOmroeHre paBeHCTBA CUJI IPU B3aUMOCHCTBUU TEII.

9. H3meHeHue Beca Tena NpU yCKOPEHHOM JIBUKEHHUU.

10. [lepenaua ummynbca npyu B3aUMOJICHCTBUH TEI.

11. IIpeoOpazoBaHust SHEPTUU IIPU B3aUMOJICHCTBUU TeEll.

12. CoxpaHeHHe UMITyJIbCa TIPA HEYIIPYTOM B3aUMO/IEHCTBUU.

13. CoxpaHeHue UMITyJIbca MPpH a0COTIOTHO YIPYroM B3aUMOJICHCTBUM.

14. HabnroeHne peakTUBHOTO JABMKEHHS.

15. CoxpaHeHre MeXaHUYECKOW SHEPTUU MPU CBOOOHOM IaJICHUN.

16. CoxpaHeHHEe MEXaHUUYECKON SHEPTUH IIPU JBVKEHHUHU TENA MO AEHCTBUEM MIPYKUHBI.

Jlabopamopusie pabomot u onvimol.

1. KoHcTpynpoBaHue TpakTa Jisi pa3roHa 1 JalbHEHIIero paBHOMEPHOTO JIBUKEHUS [IIapUKa
VI TETEKKH.



Lo

10.

1.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBKEHHS Opycka WM JBMKCHHUS IIapHKa IO
HAaKJIOHHOH IUIOCKOCTH.

OmnpeneneHue YCKOpPEHHs Tela IPH PaBHOYCKOPEHHOM JIBUKEHWH MO HAKJIOHHON
TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MyTH OT BPEMEHHU MpPH PaBHOYCKOPEHHOM JIBIIKEHHH 0€3
HA4aJIbHOM CKOPOCTH.

[IpoBepka rUmoTE3bI: €CIIM NPU PAaBHOYCKOPEHHOM JIBIKCHHUU 0€3 Ha4aJbHON CKOPOCTH
IIyTU OTHOCSTCS KaK psiJl HEYETHBIX YHCEI, TO COOTBETCTBYIONINE MPOMEXKYTKH BPEMEHH
OJIMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHHSI CKOJIBKEHUS OT CHIIBI HOPMAJILHOTO JTABJICHUSI.
Omnpenenenne KodhUITUESHTA TPEHUS CKOJIBKCHHUSL.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenne pabOTBI CHJIBI TPEHUS TPH PABHOMEPHOM [JBWKEHUH Tela TIO
TOPU30HTAJIBHON TTOBEPXHOCTH.

Omnpenenenne pabOTHI CHIIBI YIPYrOCTH TPH TMOABEME Tpy3a C HCIOJIB30BaHUEM
HETIOIBM’KHOTO U TIOJIBIPKHOTO OJIOKOB.

N3ydeHune 3aKk0Ha COXpaHEHUS SHEPTHUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHUA M BOJHBI.

KonebarenbHoe nBmxenue. OCHOBHBbIE XapaKTEPUCTHKU KojeOaHUM: MEpHUoJ, 4acToTa,
aMIIMTyna. MareMatndeckuiliT W NpPYKMHHBIM MasTHUKM. lIpeBpamienue »sHeprum mnpu
K0JIe0aTEIHLHOM JIBIKEHNH.

3aryxarone kojebanus. BeiHyxkaeHHbIE KosieOaHus. Pe3oHanc. MexaHMYecKue BOJIHBI.
CaolicTBa MexaHM4YeCKUX BOJIH. [IpoAosibHbIE M TTOTIEpEYHbIE BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTH
e€ pacrpocTpaHeHusl. MexaHUYeCKHe BOJIHBI B TBEPIOM TeJle, CEHCMUYECKUE BOJTHBI.

3ByK. 'poMKOCTB 3ByKa M BbIcOTa ToHAa. OTpaxkeHue 3Byka. MIHGpa3Byk U yIbTpa3ByK.

emoncmpayuu.

SR e e

Habmonenue xoneGanuii Te moj 1eHCTBUEM CHIIBI TSHKECTH U CHIIBI YIPYTOCTH.
Habmonenue xoneGanuii rpy3a Ha HUTH U Ha TPY>KUHE.

Habmonenue BbIHYK/IEHHBIX KOJIe0aHUI 1 pe3oHaHca.

Pacrmipoctpanenue mpoJ0abHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).

Habntonenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUECKHI pE30HAHC.

Jlabopamopnuie pabomel u onvimel.
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OnpeneneHHe YacCTOTHI U IIEprUoaa KOJIeOaHHMI MaTeMaTHYECKOr0 MasTHUKA.
OnpeneneHI/Ie YaCTOTHI U IIEpruoaa KoJieOaHMit MPYXXUHHOI'O MadTHHKA.

HccnegoBanue 3aBUCUMOCTH nepuoaa KoJIeOaHMI MOABCIICHHOT'O K HUTHU I'py3a OT JJIMHBI
HHUTH.

HccnenoBanne 3aBUCHMOCTH nepuoaa KOJIeOaHMt IMPY’KUHHOTO MAasATHUKAa OT MACChI

rpysa.
IIpoBepka HE3aBUCUMOCTH TEpHO/ia KOJIeOaHUH Ipy3a, MOABEIICHHOTO K HUTH, OT MacChl

rpysa.

OnbITHl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh MEpUoja KoJieOaHUu MPYKUHHOTO MasTHUKA
OT Macchl rpy3a 1 )KECTKOCTHU MPYKUHBI.

N3mepenune yckopeHHst CBOOOHOTO MaJCHUsI.



Paznen 10. 3ﬂeKTp0MaFHI/ITHOG moJie " 3JIEKTPOMArHuTHLIC BOJIHBI.

DNIEeKTPOMAarHUTHOE ToJie. DJIEKTPOMArHUTHbIE BOJIHBL CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH. [1IKana 31eKTpOMarHUTHBIX BOJIH. MCIIOIB30BaHME IIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM
CBS3HU.

DnekTpoMarHuTHas pupoja ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1. CBoiicTBa 3J€KTPOMarHUTHBIX BOJIH.
2. BouiHOBBIE CBOICTBa CBETA.

Jlabopamopubvie padbomot u onvimel.
1. M3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C IOMOIIbIO MOOMIIBHOTO TenedoHa.
Pa3nen 11. CBeroBble siBICHHS.

JlyueBass moxenb cBera. Mcrounuku cBeta. IIpsMonnHeliHOe pacmpocTpaHEHUE CBETa.
3armenus Comnna u JIlyasl. Otpakenue cBera. [1mockoe 3epkasno. 3akoH OTpa)KEHHUS CBETA.

[Ipenomiienne cBeta. 3akoH mpesioMiieHUsT cBeTa. [1oiHOE BHYTpeHHEE OTpaKeHHE CBETA.
Hcnonb30BaHNe NOJHOTO BHYTPEHHETO OTPaXKEHHsI B ONTHUYECKUX CBETOBOJAX.

Jluaza. Xon nydet B numH3e. Omnrmueckas cuctema (oroammapara, MHKPOCKOMA H
Teneckomna. ['1a3 kak ontuyeckas cucreMa. baM3opykocTs U 1abHO30PKOCTb.

Paznoxxenne 6enoro ceera B ciekTp. OnbiThl HetoToHa. ClioKeHNE CIIEKTPATbHBIX IIBETOB.
Hucnepcus cBera.

emoncmpayuu.

[IpsimonuHeliHOE pacpoCTpaHEHHUE CBETA.

OtpaxkeHue cBera.

[Tonyuenue n300pakeHHit B MJIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.

OnTHyeckuii CBETOBOI,.

Xoa mydeii B coOuparoleit TuH3e.

XoJ nyder B paCcCEUBAlOLLEH JIMH3E.

[Tonyuenue n300pakeHH ¢ TOMOIIBIO JINH3.

. Ilpunnun aefictBus QoToamnmapara, MUKPOCKOIa U T€JIECKOTIA.
10. Mopaenp rnasa.

11. Paznoxenue 6e10ro cBeTa B CIEKTP.

12. Tlonyyenue Genoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.
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Jlabopamopusie pabomot u onvimol.
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HccnegoBanue 3aBUCUMOCTH yrijia OTpaKCHHs CBECTOBOTO Jiyda OT yIJia MaaACHUs.
I/I3yquI/1e XapaKTCPUCTUK I/I306pa)KCHI/I${ npeamMceTa B IJIOCKOM 3CpKaJIC.

3. HccnegoBanue 3aBHCHUMOCTHU yrijia npejIoMJICHHA CBCTOBOI'O Jiyda OT YyIJia MaJCHUS Ha
T'paHULC «BO3AYX—CTCKIIO».

N



[Toyuenue n300pakeHM ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.

Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONITHYECKOM CHITBI COOMPAFOLICH JINH3BI.

OMBITHI 110 PA3I0KEHUIO OEIIOT0 CBETA B CIICKTP.

OmpIThl 10 BOCIPHATHIO I[BETa IMPEIMETOB NPU HMX HAOJIOJCHHU 4Yepe3 LBETOBbIC
GUIBTPHL.

NSk

Pa3zgen 12. KBantoBbie ABJIEeHUA.

OmnpiTel Pezepdopna u rmanerapHast Mmosens atoma. Monens atoma bopa. Mcemyckanue n
noryionieHue ceera aroMoM. KBaHTel. JInHelyaThlie CIIEKTPBI.

PamnoaktuBHOCTh. Anbda, Oeta- u rTamma-uznydeHus. CTpOe€HHE aTOMHOTO sjipa.
Hyknonnas Monens aromuHoro sjgpa. M3otombel. PampnoaktuBHbIE npeBpamienus. llepuon
roJypacnajaa aTOMHBIX sIIEp.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsA0BOT0 U MAaCCOBOTO YHCENl. DHEPrusl CBS3U
ATOMHBIX SIIIGP. CB$[3I) MAaCChI U 3Hepr1/m. PeaKHI/II/I CUHTE3a U ACICHUA SIIIGP. I/ICTO‘IHI/IKI/I BHCPFI/II/I
CouHiia u 3BE3]1.

AnepHas sHepretuka. JlecTBUSA paMOAKTUBHBIX U3JIyYEHHUI HA )KUBBIE OPTaHNU3MBI.
Hemoncmpayuu.

CrieKTphl U3JTy4yeHUs U TIOTJIOICHHUS.

CrieKTphl pa3IU4HbIX Ia30B.

Cnekrtp Bogopoa.

Ha6nronenue tpexoB B kamepe Bubcona.

PaboTa cuéTunka HOHU3UPYIOUTUX U3Ty4YEHUH.

Peructpanus nznydeHus NpupoJHbIX MUHEPAJIOB U MPOIYKTOB.
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Jlabopamopnuie pabomel u onvimel.

1. HabmogeHue CIUTONIHBIX U JIMHEHYATHIX CIICKTPOB U3TyUCHHUS.

2. HccrnenoBanue TPEKOB: W3MEPEHHE SHEPrHUM YACTUIBI 10 TOPMO3HOMY IyTH (110
dhoTtorpadusim).

3. U3mepeHue paauoakTHBHOTO (OHA.

IoBTOPUTEIBHO-00001AKOIIHUIA MOTYJIb.

[ToBTOpHTENEHO-0000MIAONTMI MOTYIb TPEAHA3HAUCH ISl CUCTEMAaTHU3aK 1 0000IIeH s
IPEAMETHOTO COJCP)KaHUs U OMBITA JEATEILHOCTH, TIPHOOPETEHHOTO MPU U3Y4EHHH BCETO Kypca
¢u3uKy, a Takxke AJIS NOATOTOBKM K OCHOBHOMY I'OCYJapCTBEHHOMY JK3aMeHY MO (H3UKe A
oOyyaronuxcs, BEIOPaBIINX 3TOT y4eOHBIN MpeMeT.

[Ipu n3yueHnH JaHHOTO MOJYJISl PEATU3YIOTCSI U CUCTEMATU3UPYIOTCS BUIBI ACATEIbHOCTH,
Ha OCHOBE KOTOpbIX oOOecreyuBaeTcsi JOCTHKEHME MpPEJMETHBIX M MeTalpeIMEeTHbIX
IUIAHUPYEMBIX pPEe3ylbTaToB OOy4yeHHs, (OpPMUPYETCS eCTECTBEHHOHAy4YHas IPaMOTHOCTD:
OCBOEHHUE HayYHBIX METOJI0OB UCCIIEOBAHMSI SIBJIEHUI TPUPO/IbI U TEXHUKH, OBJIA/IECHUE YMEHUAMHU
OOBSICHATH (PU3MUECKHUE SBJICHUS, NPUMEHSS OJTYUYEeHHBIE 3HAHUS, pelIaTh 3a7a4k, B TOM YHUCIIe
KAauEeCTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.



[IpyHIMOMATBHO AESITEIbHOCTHBIN XapaKTep JaHHOTO pas3fella pealn3yercs 3a CYET TOoro,
4TO 00ydarouIrecs BBIMIOIHAIOT 33aHus, B KOTOPBIX UM MpEAIaracTcs:

Ha OCHOBE TIOJYYCHHBIX 3HAHUU pacro3HaBaTh U HAYYHO OOBSCHATH (PU3MUECKUE SIBICHUS
B OKPYXaIOIIEN MTPUPOJE U NOBCEIHEBHOMN KU3HU;

HCII0JIb30BATh HAYYHBIC METO/bI MCCICIOBAHUA (bH?:I/I‘-ICCKI/IX ﬂBHCHHfI, B TOM YHCIIC JIA
MMPOBEPKU TUIIOTE3 U MOJTYUCHUS TCOPETUICCKUX BBIBOIOB,

O0OBSICHSITH HAay4YHBIC OCHOBBI HanOoJIee BaKHBIX I[OCTI/I)KGHI/Iﬁ COBPEMCHHBIX TCXHOHOFHﬁ,
HaIpuMep, MPakTUICCKOro MCIO0JIb30BaHUA Pa3JIMYHbIX KCTOYHUKOB SHCPIruM Ha OCHOBC 3aKOHA
MMpeBpaliCHUs 1 COXpPaHCHH BCCX U3BCCTHBIX BUJIOB SOHCPI'HH.

IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA IMPOI'PAMMBLI IO ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuenne pu3nku Ha ypoBHE OCHOBHOT'O O0I1I€ro 00pa30BaHus HAIPaBJIEHO HA JOCTHKEHUE
JUYHOCTHBIX, METAINIPEIMETHBIX U NMPEAMETHBIX 00pa30BaTeNIbHBIX PE3YJIbTATOB.

B pesynpraTre wu3ydeHus (u3MKM HA YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs Y
obOyuarorerocs OyanyT chOpMUPOBAHBI CIEAYIONTNE TUIHOCTHBIE PE3YyIbTaThl B YaCTH:

1) naTPpHOTHYECKOTr0 BOCIIUTAHUSA:

—TpOsIBJICHUE WHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHMIO POCCHHCKOW (pu3nyeckoi
HayKHU;

—IICHHOCTHOE OTHOUIEHHE K TIOCTHKEHHUSIM POCCUMCKUX YUEHBIX-(PU3UKOB;

2) rpasKIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

—TOTOBHOCTh K AaKTHBHOMY Y4YacTHIO B OOCYXIEHMHM OOLIECTBEHHO 3HAUYMMBIX U 3TUYECKHX
po0ieM, CBA3aHHBIX C MPAKTUYECKUM MIPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

—0CO3HaHUE BaKHOCTU MOPAJIBHO-3THUYECKUX TPUHLUIIOB B IEATEILHOCTH YYEHOTO;

3) acTeTMYECKOr0 BOCIIUTAHMSI:

—BOCHPUATHE DSCTETHYECKUX KauecTB (U3NYECKON Hayku: €€ TapMOHMYHOIO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 IMO3HAHUSA:

—O0CO3HaHHE HEHHOCTU PU3NYECKOI HayKH KaK MOIITHOTO MHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
Pa3BUTHUSA TEXHOJOTUM, BAXKHEUILIEH COCTABISIOLIEH KYJIbTYphI;

—pa3BUTHE Hay4YHOMH JIF0003HATEIBHOCTH, HHTEPECA K UCCIIEIOBATENIbCKOM 1eATEIbHOCTH;

5) dopmupoBaHus KyJbTYpPbI 310POBbS M IMOUMOHAIBHOI0 0J1ArONOYyYHA:

—O0CO3HaHHE IEHHOCTU 0€30MacHOro 00pasza *KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHDE,
BKHOCTH MpPaBWJI OE30MACHOTO MOBEJIEHUS Ha TPAHCIOPTE, Ha JAOpOrax, ¢ JIEKTPUUECKUM U
TEIUIOBBIM 00OPY/IOBAHUEM B JIOMAIIIHUX YCIOBHUSX;

—cOpMHUPOBAHHOCTh HaBbIKa pedIeKCuu, MPU3HAHKE CBOEro IMpaBa Ha OMIMOKY U TaKOTO Ke
MpaBa y JIpyroro 4ejaoBeKa;

6) TPyA0BOro BOCIIMTAHHUSA:

—aKTUBHOE y4YacTHE B PEIICHWU MPaKTHYEeCKUX 3a/1ad (B paMKax CeMbH, 0OpazoBaTeIbHON
OpraHu3aIiy, TOpoJa, Kpas) TEXHOJIOTUYECKON U COIMATbHOW HAMpPaBIEHHOCTH, TPEOYIOUIUX B
TOM 4HuClIe U (PU3HUECKUX 3HAHUI;

—HMHTEpeC K MPAKTHUECKOMY U3YUYCHHIO MPOECCHIA, CBI3aHHBIX C (DU3UKOU;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:



— OpHEHTAIMs Ha TPUMEHEHHE (PU3UUECKUX 3HAHUH JUIs pelICHNs 3a/1a4 B 00JIACTH OKpYXKaroIen
Cpelbl, IUIAHUPOBAHMSI MOCTYIIKOB M OLEHKH MX BO3MOXKHBIX IOCIEACTBUI [UIsl OKpY’Karolen
Cpelbl;

—0CO3HAHUE TI00ATBFHOTO XapaKTepa HKOJIOTUYECKUX MPOOJIEM U ITyTeH UX perieHs;

8) aganTanuu K M3MEHAIOUIMMCS YCJI0BUAM COUMAJIBLHON U IPUPOIHOMH Cpe/bl:
—IMOTPEOHOCTh BO B3aMMOJICHCTBHUH NPH BBHITIOJHEHUU UCCIEIOBAHUNA U MPOEKTOB (PU3MUYECKOU
HaIPaBJIEHHOCTH, OTKPBITOCTD OMbITY U 3HAHUSAM JIPYTHUX;

— IOBBILIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JIEATEIbHOCTb;
—TMOTPEOHOCTh B (JOPMHUPOBAHUHU HOBBIX 3HAHHI, B TOM YKCIE (OPMYIUPOBATH UICH, TIOHSITHS,
THIIOTE3bI O PU3NIECKUX OOBEKTaX U SBICHUSIX;

—O0CO3HaHUe AePUIMTOB COOCTBEHHBIX 3HAHUI U KOMIETEHTHOCTEH B 00J1acTH (PU3UKH;

— IUIaHUPOBAHKUE CBOETO Pa3BUTHsI B IPUOOPETEHNHU HOBBIX (PU3MUECKUX 3HAHUM;

— CTpEMJIEHHE aHAJTM3UPOBATh U BBISIBIISITH B3AUMOCBSI3U PUPO/IbI, 00IIECTBA M SKOHOMHUKH, B TOM
YlClie C UCNOIb30BaHUEM (PU3NUECKUX 3HAHUM;

—OLIEHKa CBOUX JICHCTBUH C Y4ETOM BIUSHHS Ha OKPYXKAIOIIYIO CPEAY, BO3MOKHBIX TJI00ATbHBIX
MIOCJIEICTBUM.

METANPEIAMETHBIE PE3YJIbTATDBI

B pesymeraTe OCBOEHHS TporpaMMbl 10 (HU3UKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOydaromierocst OyayT cOpMHpPOBAaHBI MeTaNpeAMeTHbIE Pe3yabTaThl,
BKJIIOUAIOLIUE TO3HABaTeNIbHbIE YHUBEpCAJbHbIE YueOHbIE JIEHCTBUS, KOMMYHUKATHBHBIE
YHHUBEpCaJIbHbIC YUeOHbBIE ICHCTBUYSI, PETYISITUBHBIC YHUBEPCAJIbHBIC YUCOHBIC ICHCTBHUSI.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS
ba3oBrble 1ornyeckue 1eMCTBHUSA:

BBISIBJIATH M XapaKTePU30BaTh CYIICCTBEHHBIC TIPU3HAKU 0OBEKTOB (SIBICHHIA);

YCTAQHABJIMBATh CYNICCTBEHHBIM MpPH3HAK KIACCU(PHUKAIIMHA, OCHOBAHHS JUII OOOOIICHHS W
CpaBHCHHS,

BBISBJIATh 3aKOHOMEPHOCTH M TIPOTUBOPEYMsT B paccMarpuBaeMbIX (akTax, HaHHBIX U
HAOJTFOICHUSX, OTHOCSIIUXCS K (PU3UYCCKUM SIBICHUSIM;

BBISBJISTh PUYMHHO-CIICJICTBEHHBIC CBSI3U MPH M3YyYCHUU (DPU3HUYECKHX SIBICHHW M IPOIECCOB,
JIeTIaTh BBIBOJIBI C MCIIOJIb30BAHHEM JICIIYKTHBHBIX U WHAYKTHBHBIX YMO3AKJIFOUCHHUM, BBIIBUTATh
THIIOTE3bI O B3aUMOCBSI35X (PU3NYCCKUX BEIMYUNH;

CaMOCTOSITENILHO BBIOMpATh CHoco0 pemieHus ydeOHOU (u3nueckod 3amgaun (CpaBHEHUE
HECKOJIbKUX BapHaHTOB PEIICHHS, BHIOOP HauOOJIee MOAXOISIIEIO C YYETOM CaMOCTOSITEILHO
BBIJICJICHHBIX KPUTEPHUER).

BasoBrble ucciaenoBatebCcKHe IeiiCTBUA:

HCIIOJIb30BATH BOIIPOCHI KaK HCCJIeI0BATEIbCKUI HHCTPYMCHT IIO3HAHUS,

nNpoBOAWUTL IO CAMOCTOSATCIBHO COCTAaBJICHHOMY IIJIAHY OIIBIT, HECJI0KHBIN (1)H3HLICCKI/II\/‘I
OKCIICPUMCHT, He0O0JIbIII0E HUCCICI0OBAaHUC (I)I/ISI/I‘ICCKOFO SABJICHUS

OCHUBATbL Ha MIPUMCHHUMOCTL W JOCTOBCPHOCTH I/IH(I)OpMaI_II/IIO, MOJIYYCHHYKO B XOHIC
HCCIICAO0BaHUs UJIN SKCIICPUMCHTA,

CaMOCTOATECIBHO (I)OpMyJIHpOBaTB O606H.ICHI/I$I W BBIBOJbBI TI0 PpE3yJibTaTaM HpOBeIIéHHOFO
Ha6J'IIO,Z[eHI/I$I, OIIbITa, UCCIICAOBAHMA,

MPOTHO3UPOBATH BO3MOXKHOC JalbHEHIIee Pa3BUTHC (I)PBPI‘ICCKI/IX IMpoueCcCOB, a TAKIKEC BbIIBUT'ATh
MMpCAIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.



Padora c undopmanueii:

MPUMEHSATH pa3IMYHbIE METOJIbI, HHCTPYMEHTBI U 3aIPOCHI NP MOMCKE U 0TOOpe MHpOpMauu
WIN JAHHBIX C YY4ETOM MPEATIOKEHHON yueOHOH Pu3nuecKoil 3a1a4m;

aHAJIM3UPOBATh, CHCTEMATU3HPOBATH M WHTEPIPETHPOBATH MHPOPMALHUIO PA3IMUHBIX BUIOB U
(dhopM TIpeICTaBICHHS;

CaMOCTOSITEIFHO ~ BBIOMpATh  ONTHMaJbHYIO (opMy TpejacTaBieHUs HHDOpPMAIUK U
WJUTIOCTPUPOBATh PELIAEMble 33]a4l HECIOKHBIMU CXEMaMH, AUarpaMMaMiy, UHOU rpadukod u
WX KOMOWHAIUSIMHU.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCaJIbHBbIC yqeﬁnble JelCcTBHUA:

B XOJie OOCYXJEeHHS y4eOHOTO MaTepHuayia, pe3yibTaTOB Ja0OPATOPHBIX pabOT W TPOEKTOB
3aJIaBaTh BOIPOCHI IO CYMIECTBY OOCYK/JTaeMON TeMBbI M BBICKA3bIBATh WJICH, HAIICJICHHBIC Ha
peleHue 3a1auu 1 moaep kanue 01aroKenaTelbHOCTH OOIIEHMS,

COTIOCTABJISITh CBOM CYXKJEHHUS C CYXKICHUSMHU APYTUX YYaCTHUKOB JUAIOTA, OOHAPYKHBATh
pa3IM4Mre U CXOJICTBO MO3UIINN;

BBIPAKATh CBOKO TOYKY 3PEHUS B YCTHBIX M ITMCHBMEHHBIX TEKCTaX;

MyOJTMYHO TPEJCTABIATh PE3YIbTAThl BBINIOJHEHHOTO (PH3UYECKOTO OIBITa (IKCIIEPHUMEHTA,
HCCTIe0BaHUs, TIPOCKTA);

MMOHMMATh U UCTIOJIB30BATh MPEHMYIIIECTBA KOMaH/IHON U MHIUBUAYATEHON paOOTHI TIPH PEIICHUN
KOHKPETHOM (Ppr3nuecKoi mpoOIeMBl;

MPUHUMAThH I[ETH COBMECTHOM JIEATSIIBHOCTH, OPTaHW30BBIBATH JCUCTBHS 10 €€ JTOCTIKEHUIO:
pacmpenensaTb poJid, OOCYXJaTh MPOIECCH W PE3yJAbTaThl COBMECTHOW paboThI, 0000IIaTh
MHEHUS HECKOJIbKUX JIIO/ICH;

BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTrasi KAYECTBEHHOTO Pe3yJibTaTa Mo CBOEMY HalpaBICHUIO
Y KOOPJIMHUPYS CBOU JACHCTBUS C JPYTUMU WIEHAMHU KOMAaH/IbI;

OIICHMBAaTh KadeCTBO CBOEr0 BKJIaJa B OOLIMII HPOIYKT IO KPUTEPHUSIM, CAMOCTOSITEIBHO
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepPcaJbHblIe yUeOHbIE 1eliCTBU
Camoopranuszanms:

BBISIBIISITh TIPOOJIEMBbl B KM3HEHHBIX M Y4E€OHBIX CHUTYyalUAX, TPeOYIOIIUX MJs pelieHus
(buznyecKux 3HAHHUI;

OPUEHTHPOBATHCS B PA3NMUYHBIX MOAXOJAX MPUHATUSA PELICHUH (MHIMBUIYyaTbHOE, MPUHSATHE
pElIeHUs B TPYIIe, IPUHITHE PELICHUN TPYIIIOif);

CaMOCTOSITENIbHO COCTABIIATh aTOPUTM pelIeHUs] PU3NUECKON 3aa4 WM TUIaHA UCCIIeI0OBAHUS
C yu€TOM WMEIOMINXCS PECYpCcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
npeiaraéMble BapUaHThl PeLICHUM;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a pPEIlICHUE.

CaMOKOHTPOHL, 3MOLMOHAJIbHBIA HHTEJJIEKT:

J1aBaTh aI€KBATHYIO OIIEHKY CUTYallUH U MpeJylaraTh MiaH e€ n3MEeHEeHMUs,;

OOBSICHATh MPUUUHBI TOCTHKEHUS (HEJTOCTHKEHUS) Pe3yIbTaTOB JESITEIbHOCTH, 1aBaTh OLICHKY
pUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM UHCIIE B XOJ BBINOJHEHHS (PU3MUECKOTO
UCCIIEZIOBAaHUSI WJIM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENIBCTB, M3MEHMBIIMXCS CHUTYallUH,
YCTaHOBJICHHBIX OLTUOOK, BOSHUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHSIM;



CTaBUTh ce0s Ha MECTO OPYroro 4ejloBeKa B XOJE CIOpa WIM TUCKYCCHH Ha HAYYHYIO TEMY,
IIOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JPYIrOTro;

MPU3HABATH CBOE MPaBO HA OLIMOKY MPH peleHUH (PU3UUECKUX 3a7a4 UM B YTBEPKACHUSAX Ha
Hay4HbIE TEMBI U TAKOE K€ IIPABO JAPYroro.

HNPEIMETHBIE PE3YJIbTATbBI

K xoHniy oOyueHust B 7 KJiacce MpeIMETHbIE pe3yiIbTaThl Ha 0a30BOM YPOBHE JOJIKHEI
oTpakaTh c(HOPMUPOBAHHOCTD y OOyUAIOIINXCS YMEHUN:

HUCITIOJIB30BAaTh IIOHATHUA: (1)I/I3I/ILI€CKI/IG N XUMHWYECCKHUE SBJICHUA, Ha6JHOIICHI/IC, SKCIICPUMCHT,
MOACIIb, TUIIOTE3a, €IMHUIIBI (1)I/ISI/I‘I€CKI/IX BCJIMYMH, aTOM, MOJICKYJIa, arp€raTrHbi€ COCTOSHUA
BemiecTBa (TBEpAOE, IKUAKOE, Ta3000pa3HOE), MEXaHWYECKOe [IBIDKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, TPSIMOJMHEHHOE), TPACKTOPHS, PaBHOJCHCTBYOMAs CHIa, JcpopMarus
(ympyrasi, maacTU4ecKas), HeBECOMOCTh, COOOIIAIOIINECS] COCY/IbI;

paznuuaTth siBiaeHus (auddy3us, TEII0OBOE IBIKEHNE YACTHUIl BEIIECTBA, PABHOMEPHOE JIBIKEHHE,
HCPaBHOMCPHOC JIBWXCHUC, HWHCPLUA, BSaHMOHCﬁCTBHC TCJI, PAaBHOBCCHUC TBépI[I)IX T€I1 C
3aKpEIUIEHHOM OChIO BpAalllCHHMS, TIepeava JaBJICHUS TBEPABIMU TEIIAMHU, KUIKOCTSIMHU U Ta3aMH,
aTMocdepHOe JaBJICHUE, IUTAaBAHUE TEJI, TPEBPAIICHUS MEXaHHUYECKOM SHEPrUuu) M0 OTIMCAHHIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPHUPYIOIIUX TaHHOE (PU3UIECKOE SBIICHUE;
pacrno3HaBaTh MPOSIBIIEHNE U3YYEHHBIX (PU3MUECKUX SIBJICHUN B OKPYKAIOILIEM MHUPE, B TOM YHUCIIE
CbI/ISI/I'—IeCKI/Ie SABJICHUA B MPUPOAC: NPUMEPHI ABMKCHUA C pa3jIMIYHbIMU CKOPOCTAMH B JKUBOU U
HEXXHUBOW mpHpojse, NEHCTBUE CHUIIbI TPEHUS B NMPHUPOJE W TEXHHUKE, BIMSHUE aTMOC(HEPHOTO
JABJICHUS Ha KMBOW OpPraHu3M, IJIaBaHUE PbIO, pblUard B TeJe YesoBeKa, IPU ITOM MEPEBOIUTh
MPaKTUYECKYIO 3a71a9y B yU4eOHYIO, BBIJCIATH CYIIIECTBEHHBIC CBOMCTBA (MpU3HAKN) (PU3UUECKUX
SIBIICHUIA;

OTHCHIBATh U3yYEHHBIE CBOMCTBA TeN U (PU3NYECKUE SIBICHUS, UCTIOIb3Ys (PU3HUECKUE BETHUNHBI
(macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpEMs, IyTb, CKOpPOCTb, CpEIHSsS CKOPOCTh, CHJIA
YIOPYroCTH, CUJIa TSKECTH, BEC Tela, CHJIa TPEHUs, JaBieHue (TBEPIOro Telna, KUIKOCTH, rasa),
BBITAJIKMBAIOIIAs CWJIA, MEXaHHuYecKas pabdoTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBI,
K03 (GUIIMEHT MOJIE3HOTO JICHCTBUS MEXaHU3MOB, KHHETHYECKas U MOTEHIIUAIbHAs SHEPTHs), IPU
OTHMCAHUU MPABUIILHO TPAKTOBATH (PU3NYECKHIT CMBICIT HCITIOIb3YEMBIX BEIMUUH, UX 0003HAYCHHUSI
U eAMHULBI (PU3UUYECKUX BEIMYMH, HAXOAUTH (DOPMYIBI, CBSI3bIBAIOIIME AAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTMMH BEIUYMHAMHU, CTPOUTH IpapUKH W3yYEHHBIX 3aBUCHUMOCTEH (hU3HUECKUX
BEJIUYMH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3MUECKUe SBICHHUS M IPOLIECCHl, HCIOJB3Ys IpaBHiia
CIIOXEHHsI CHIT (BJIOJIb OJHOM MpsiMOii), 3akoH ['yka, 3akon [lackans, 3akoH ApxumMena, IPaBHIIO
paBHOBecHs pblyara (0JI0Ka), «30JI0TO€ MPaBUIIO» MEXAHUKH, 3aKOH COXPaHEHUS MEXaHHM4eCKOH
SHEpruM, TMpH OSTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U 3alUCBIBAaTh €ro
MaTeMaTH4eCKOe BBIPAKECHUE;

OOBSACHATH (U3MYECKUE SIBIICHUS, MPOLIECCHI U CBOWCTBA TEJl, B TOM YHUCIIE U B KOHTEKCTE
CUTYaIluil MPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATh NPUYUHHO-CIIEICTBEHHBIE CBS3H,
CTpOUTH OOBACHEHHWE M3 1—2 JOTMYECKHX IIaroB C OMOpod Ha 1—2 HU3y4yeHHBIX CBOWCTBA
(buznuecKkux ABICHUH, (PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemath pacdy€THble 3a7aud B 1—2 AEWCTBUS, MCIONB3YS 3aKOHBI U (OPMYIIBI, CBSI3BIBAIOIINE
¢bu3nuecKkue BENIWYMHBI: HAa OCHOBE aHalHM3a YCIOBHUS 3a/laydl 3alHChIBaTh KPAaTKOE YCIOBHE,
MOJICTaBIATh (PU3MUECKUE BETUYUHBI B (JOPMYIIBI U MPOBOIUTH PACUETHI, HAXOAUThH CIIPABOYHBIC
JaHHBIE, HEOOXOIMUMBbIE IS peHIeHHs 3aJad, OIEHHWBATh PEATUCTUYHOCTh MOTY4eHHOMN
(bu3MUECKON BEIUYUHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PELIUTh MPH TOMOINU (PU3UYECKHX METOJOB, B
OTIMCAHWU WCCIIEJIOBAHUS BBIACTATH MPOBEpsieMOe MPEroNioKeHnue (TUIOoTe3y), pa3iudarh U



MHTEPIPETHUPOBATh NOJTYYEHHBIN pe3ylbTaT, HAXOIUTh OIIMOKH B XOJE OIbITA, JETaTh BHIBOIbI
110 €T0 pe3yabTaTaM;

MIPOBOJIUTH OIBITHI IO HAOMIOACHUIO (PU3MUYECKUX SIBICHWNA MM (PU3UUYECKUX CBOWCTB TEIl:
(dbopMynupoBaTh MPOBEPSEMBbIC MPEINOJI0KEHHUS, COOMpaTh YCTAHOBKY W3 MPEII0KEHHOTO
000pyI0BaHus, 3aIMCHIBATH XO/1 OTIBITA U (POPMYTUPOBATH BBIBOIBI;

BBINIOJIHATh MPSMbIE HM3MEPEHUs pAcCTOSHUS, BPEMEHH, Macchl Tesa, 00bEMa, CUIBl U
TEeMIEepaTypbl ¢ UCTIOIH30BAHUEM AHAIOTOBBIX M IHU(POBBIX MPUOOPOB, 3AMCHIBATH MOKA3AHUS
prOOPOB € YIETOM 33JaHHOU a0COTIOTHOM MOTPEITHOCTH U3MEPEHUH;

MPOBOJIUTh HCCIIEJOBAHMUE 3aBUCHMOCTH OJHOW (DU3MYECKOM BEIMYMHBI OT JpPYyrol ¢
HCII0JIb30BAHMEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JIBWXKYIIETOCs Teia OT
BPEMEHU JIBWKEHHUS Tella, CHJIbl TPEHHUsSl CKOJBXEHMs OT Beca Teja, KadyecTBa 00paboTKu
MMOBEPXHOCTEN TEJ W HE3aBUCHUMOCTU CUJIBI TPEHMS OT IUIOIIAJU CONPUKOCHOBEHMSI TEJI, CHIIbI
YOPYTrOCTH OT YAJIMHEHUS MIPYKUHBI, BBITAIKUBAIOIEH CHIIBI OT 00bEMa MOTpyKEHHOM YacTu Tena
U OT IUIOTHOCTHU YKUIKOCTH, €€ HE3aBHUCHUMOCTH OT IJIOTHOCTH TeJa, OT IIyOMHBI, HA KOTOPYIO
MOTPYKEHO TEJIO0, YCIOBUH IUIaBaHMsI TEJl, YCIOBUN PaBHOBECHS pblyara 1 OJOKOB), yHaCTBOBATh
B IUIAHUPOBAHMU Y4e€OHOTO HCCIIEJOBaHMs, COOMpaTh YCTAHOBKY U BBINOJIHATH HW3MEpPEHUS,
cienys TpeAJoKeHHOMY IUIaHy, (HUKCHUpOBAaTh pPE3YyNbTaThl TMOJYYEHHOW 3aBHCHUMOCTH
¢bu3nyecKux BEIMYMH B BUAE NPEUIOKEHHBIX TaOMUI M TpadUKOB, nAeiaTh BBIBOJBI IO
pe3yibTaTaM HCCle0BaHMUS;

MIPOBOJUTH KOCBEHHbIE HM3MEpEHUs! (PU3MUECKUX BEIMYUH (TUIOTHOCTH BELIECTBA >KMJIKOCTH U
TBEPAOrOo Teja, CUjla TPEHUs CKOJbKEHHS, JAaBlIEHWE BO3JyXa, BBITAJKUBAIOIAs CuUIIa,
JefcTByIONIas Ha NOTPYXKEHHOE B )KUJIKOCTh TENO, KO3()PUIIMEHT MMOJIE3HOTO IEHCTBUS MTPOCTHIX
MEXaHHU3MOB), Clelys MPEeAI0KEHHONM HMHCTPYKLMU: MPHU BBINOJIHEHUH U3MEpPEHHH coOuparth
9KCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYEHUE UCKOMOM BEJTMUYUHBI;

coOro1aTh MpaBmUiia TEXHUKU O€30TIaCHOCTH IIPH paboTe ¢ 1abopaTOpHBIM 000pyA0BaHUEM;
yKa3bplBaTh HPUHLUINBI JEHCTBUA NPUOOPOB M TEXHUUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOLIAIOIINECS COCYIbl, OapOMETp, pblyar, MOABHKHBIA U HENOABWAKHBIN OJIOK,
HaKJIOHHAas MJIOCKOCTb;

XapaKTepU30BaTh MPUHLMIBI JEHCTBUS HM3Y4YEHHBIX HPUOOPOB M TEXHUYECKUX YCTPOMCTB C
Omopol Ha uX oOmucaHusg (B TOM 4YHCIe: MOJAUIMIIHUKH, YCTPOMCTBO BOJOIPOBOJA,
THJIPABINYECKUN IIPecC, MAaHOMETP, BBICOTOMEp, MOPIIHEBOH HAcOC, apeoMEeTp), UCHONb3Ys
3HaHUS O CBOMCTBaxX (U3MUECKUX SBJICHUH M HeoOXoaumble (U3NYECKUE 3aKOHbI MU
3aKOHOMEPHOCTH;

IPUBOANUTE MPUMEPHI (HAXOAUTHh MH(DOPMALMIO O IpUMepax) MPAKTUYECKOIo HCHOJIb30BAHUSA
(bu3nYecKrx 3HaHUHN B TIOBCEIHEBHOM XU3HU Ul oOecrieueHHs 0e3011acHOCTH NPH 0OpAILEHUH €
npubopaMM U TEXHUUYECKUMH YCTPOWCTBAMH, COXPAHEHMs 3/I0pOBbsl U COOJIOAEHUS HOPM
9KOJIOTMYECKOT0 MOBE/ICHUS B OKPYKAIOIIEH Cpefie;

OCYLIECTBIATh OTOOP MCTOYHUKOB MHGpOpMauuu B VHTEpHETE B COOTBETCTBUM C 3a/laHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOUIMXCS 3HAHUM M NyTEM CpaBHEHHs pPa3IMYHBIX
HCTOYHUKOB BBIACIATh MH(POPMALUIO, KOTOPAsl SBJSETCA NMPOTUBOPEUMBOM MIIM MOXKET ObITh
HEI0CTOBEPHOI;

UCTOJb30BaTh MPU BBIIOJHEHMHM Y4YeOHBIX 3a/JaHUl HAayYHO-TOMYJSIPHYIO JIUTEPATypy
(GU3NYECKOro CcojepKaHMs, CIpaBOYHbIE MaTepualibl, pecypchl ceTh VIHTepHeT, BIaieTh
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HMHPOPMALUU M3 OJHOM 3HAKOBOM
CUCTEMBI B JPYTYIO;

c03/1aBaTh COOCTBEHHbIE KpaTKHe MMCbMEHHbIE U YCTHBIE COOOIIEHHSI HA OCHOBE 2—3 HCTOYHHKOB
uHpopMauu (pU3NYECKOrO COAEPKAHUs, B TOM YHCIe MYOJUYHO AeaTh KpaTKue COOOLIEHHS O
pe3yibTatax MNpPOEKTOB WM Y4YeOHBIX MCCIEIOBAHMU, MPHU 3TOM T'PAMOTHO HCIIOJIb30BATh
M3yUYEHHBIN MOHATUIHBIN anmapar Kypca (pU3HKH, COTIPOBOXK/JIATh BBICTYIIJICHUE NIPE3EHTAINEH;
IIPU BBINOJIHEHUH y4€OHBIX MPOEKTOB U MCCIEIOBAHUN pacHpeAessaTh 003aHHOCTH B TpyIIe B
COOTBETCTBUU C IIOCTABJIEHHBIMU 3aJayaMH, CJIEIUTh 32 BBINIOJHEHUEM IUIaHA JEUCTBHUH,



aJICKBATHO  OILCHUBATb COOCTBEHHBIN BKJIaax B  ACATCIIBHOCTL  I'pyHIibl, BbICTPANBATH
KOMMYHUKATHBHOC B3aHMOI[eI>'ICTBI/Ie, YUYUTBIBAsA MHCHUC OKPYIKAIONIUX.

K xoHniy oOyueHust B 8 KJiacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHHIA:

HCI0JIb30BATh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUYKEHUE aTOMOB M MOJIEKYII,
arperaTHbIE COCTOSIHMSI BEIECTBA, KPUCTAJUIMYECKWE W aMop(HbIe Tena, HACHIICHHBIH U
HEHACBHIIEHHBIN Map, BIAXKHOCTh BO3IyXa, TEMIEpPaTypa, BHYTPEHHSSI DHEPTHUs, TEIJIOBOM
JIBUTaTelb, 3JEMEHTAPHBIM AJIEKTPUUYECKUI 3apsi, 3JIEKTPUYECKOE I10JIe, IPOBOJHUKU U
JMAJIEKTPUKH, TIOCTOSTHHBIHN JIEKTPHUYECKUI TOK, MArHUTHOE TIOJIC;

pasnuyath sBJIEHUS (TEIIOBOE pacIIMpeHHe U CKaTHe, TeIionepeaadya, TEIIOBOEe paBHOBECHE,
CMauyuBaHWe, KaWUISPHBIC SBICHHS, WCIApeHHe, KOHJEHCAUs, TUIABJICHUE, KPUCTAJUTH3AIUs
(oTBEepaeBaHME), KHUIIEHME, Teronepenada (TEMIONPOBOJIHOCTb, KOHBEKLHUS, W3JIy4YeHHUe),
ANIEKTpU3ALUS TeJ, B3aUMOJCIHCTBUE 3apsJioB, ICHCTBUS DJIEKTPUUECKOIO TOKa, KOPOTKOE
3aMbIKaHHe, B3aMMOICHCTBHE MAarHUTOB, ACHCTBHE MAarHUTHOTO IOJII HA MPOBOJHUK C TOKOM,
AIIEKTPOMArHUTHAsT MHIYKIKS) MO ONMCAHHUIO MX XapaKTEPHBIX CBOWCTB W HAa OCHOBE OTIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (U3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSBICHUE U3YUYSHHBIX (PU3UIECKUX SBJICHUN B OKPY)KAIOIIEM MUPE, B TOM YHCIIE
¢bu3ndeckne SBICHUS B IPHPOJE: IMOBEPXHOCTHOE HATSDKEHHE W KANWJUIAPHBIC SIBICHHUS B
MPUPOJIe, KPUCTAILIIBI B MpHpoje, udnydenre CoiiHIa, 3amMep3aHue BOJOEMOB, MOPCKUE Opu3bl,
o0Opa3oBaHHe pOChl, TyMaHa, MHEsl, CHETa, dJIeKTpUYECKUE SBJICHUS B aTMOc(hepe, 3JeKTPUIECTBO
KUBBIX OPraHM3MOB, MarHWTHOE TOJie 3eMIH, Apeid TMOIFOCOB, POJIb MAarHUTHOTO TOJIS ISt
KHU3HU Ha 3emiie, MOJISIPHOE CUSTHHE, NIPU 3TOM MEPEBOIUTh MPAKTUYECKYIO 3a/auy B y4eOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MTPU3HAKH) (PU3UUECKHUX SBIICHUA;

OIMCBIBATH U3YYEHHBIE CBOMCTBA TEN U (PU3UUECKUE ABJICHMSI, UCTIOJIB3Ys (PU3MUECKHIE BETUUMHbI
(TeMmepatypa, BHYTPEHHsISI SHEPT U, KOJMYECTBO TEIUIOTHI, yelbHas TEINIOEMKOCTh BELIECTBA,
yZlenbHas TEIUI0Ta IJIaBJIEHUS, YeIbHas TEIUI0Ta Iapoo0pa3oBaHus, yAelbHas TEIIOTa CrOPaHHs
TOIUIMBA, KOA(P(UINEHT MOJE3HOrO AECHCTBUS TEIUIOBOW MAallMHBI, OTHOCUTEIbHAS BIIAXXHOCTb
BO3/lyXa, IEKTPUUYECKUM 3apsiyl, CWia TOKa, 3JEKTPUUYECKOE HANpsHKEHUE, CONPOTHUBIICHUE
IIPOBOJIHUKA, YJIEJIbHOE COIIPOTHBIIEHUE BEIIECTBA, pa0OTa U MOIIHOCTh AJIEKTPUYECKOIO TOKA),
IPU OIMCAHUU IPABUIBHO TPAKTOBATh (DU3UYECKUH CMBICI HCIHOJb3YyEMBIX BEIMYUH,
0003HaueHMsI M €IUHULBI (PU3UUYECKUX BEJIWYMH, HaXOAUTh (OPMYIIbl, CBSA3BIBAIOIIUE JAHHYIO
(GU3NYECKyr0 BEIUYMHY C IPYITMMHU BEJIMYMHAMM, CTPOUTH I'paMKu M3yYEHHBIX 3aBHCUMOCTEH
(bu3n4ecKuX BEIUYNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (pu3MuyecKue SIBICHHMS M IPOLECChl, HCIOJIb3Ysl OCHOBHBIC
MIOJIOKEHHSI MOJIEKYJIIPHO-KHHETUYECKOW TEOpUH CTPOEHUS BEIIECTBA, IPUHIMUI CYIEPIO3ULIUN
noJiell (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH Oma Ui yyacTka Ienu,
3akoH Jbxoyns—JIeH1ia, 3aKOH COXpaHEHUs SHEPIUH, [IPU 3TOM JIaBaTh CIIOBECHYIO (POPMYITUPOBKY
3aKOHA U 3aIIUCBIBATh €M0 MAaTEMaTHUECKOE BbIPA)KEHUE;

OOBSCHATh (PU3UUECKUE MPOLECChl U CBOICTBA Ted, B TOM 4YHCIE U B KOHTEKCTE CHUTYaIUi
MIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH MPUUYMHHOCIEICTBEHHBIE CBSI3U, CTPOUTH
oOBbsicHEHHEe M3 1—2 JIOTMYecKuX IIaroB ¢ OMopoi Ha 1—2 W3y4YEHHBIX CBOMCTBA (PU3MUECKHX
SBJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3aJaud B 2—3 JEHCTBUS, MCHOJB3Ys 3aKOHBI M (OPMYIIbI, CBS3BIBAIOLINE
¢u3nyeckue BETUYMHBI: Ha OCHOBE aHAJIM3a YCIOBMS 33Ja4M 3allChIBaTh KPAaTKOE YCIOBHE,
BBISBJIAT HEJNOCTAaTOK JAHHBIX JUI pEIIeHUs 3a/aud, BBIOMpaThb 3aKOHBI M (HOPMYIIbI,
HEoOXoAuMBIEe Uil €€ pEIIeHUus, MPOBOAUTH PACUEThl U CPABHUBAThH IOJyYEHHOE 3HAUYECHUE
(bu3n4ecKoil BETUUNHBI C U3BECTHBIMHU JIAHHBIMHU;

pacrio3HaBaTh HpPOOJEMbI, KOTOPble MOYKHO PEHIMTh TNPH IMOMOIIM (PHU3MUYECKHX METOJIOB,
UCTIOJb3Yysl OMHMCAHUE HCCIEIOBAHM, BBLICIATH IPOBEPSIEeMOE MPEANOJIOKEHUE, OICHUBAThH
MIPaBUILHOCTH MOPsJIKA MIPOBECHUS UCCIIEI0OBAHMUS, 1E1aTh BBIBOIbI;



MIPOBOJUTH OTBITHI IO HAONIOJIECHUIO (U3UYECKUX SIBICHUN WM (U3MUYECKUX CBOUCTB TeJ
(KamwUIsipHBIC SIBJICHHS, 3aBHCUMOCTH JaBJICHHUS BO3AyXa OT €ro o0B&Ma, TeMIeparypsl,
CKOPOCTH TIpollecca OCTBHIBAHUSI M HarpeBaHUs MNPU HU3IYYEHUH OT LBETA H3JIydarollen
(mormnomaroiieif) MOBEPXHOCTU, CKOPOCTh HUCHAPEHHS BOJBI OT TEMIIEPATyphl KUAKOCTH U
IJI0MIAM €€ TOBEPXHOCTH, B3JCKTPU3ALMS TEI U B3aUMOJICHCTBUE DJIEKTPUUYECKUX 3apsjiOB,
B3aMMOJICIICTBHUE TOCTOSIHHBIX MAarHUTOB, BHU3YaJIM3allUsl MAarHUTHBIX TOJIEH MOCTOSTHHBIX
MarHuTOB, JEUCTBUS MAarHUTHOTO TIOJISI Ha TPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHWUTA,
CBOWCTBA  DJEKTPOJBUTATENST  TMOCTOSHHOTO  TOKa):  (opMynmupoBaTh  IpOBEpsiCMbIC
MIPEITOJIOKECHHSI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO 000PY/I0BaHMUS, OTTUCHIBATH XOJT OTIHITA
1 (hOPMYITUPOBATH BBIBOJIBI;

BBITIOJTHATH IPSIMBbIE U3MEPEHUS TEMIIEPATyphbl, OTHOCUTEJILHOMN BIAXXHOCTHU BO3/yXa, CUJIBI TOKA,
HaIpsDKEHUS C KCTOJIb30BAHUEM aHAJIOTOBBIX MPHUOOPOB U JATUYUKOB (PU3HUUYECKUX BEITHYMH,
CpPaBHUBATH PE3YJIbTaThl U3MEPEHUH C YIETOM 3aJaHHOM aOCOTIOTHOM MOTPEIIHOCTH;

MPOBOJIUTH HCCJICIOBAHUE 3aBHUCHMOCTH OJHOM (U3WYECKON BEIWYUHBI OT JPYrol ¢
WCIIOJIb30BAHUEM TPSMBIX U3MEPEHUH (3aBUCUMOCTH COTIPOTHUBIICHUS MPOBOIHUKA OT €r0 JIJTUHBI,
TJIOMIAIA TIOTIEPEYHOTO CEYCHHUSI M YISIHHOTO COIMPOTHUBJICHHS BEIIECTBA MPOBOJHUKA, CHIIBI
TOKa, WIYIIETO Yepe3 TMPOBOJAHUK, OT HaNpsSHKEHWs Ha TPOBOJHUKE, HCCIECIOBAHNE
MOCJIEI0OBATEIILHOTO U MapaJIJIEIbHOTO COSTMHEHNI TTPOBOTHUKOB): TUNIAHUPOBAThH UCCIIEIOBAHUE,
coOupaTh yCTAaHOBKY WM BBITIOJHATh U3MEPEHUs, CIACAYs MPEAI0KEHHOMY IUIaHy, (PUKCUPOBATh
pe3ynbTaThl TIOJYYEHHOW 3aBHCHUMOCTH B BHJE TaOmWIl M TpaduKOB, NeiaTh BBIBOIBI TIO
pe3ynbTaTam UCCIIECIOBAHMS;

MIPOBOJIUTh KOCBEHHBIC M3MEpPeHUsI (PU3NYECKUX BENWUYWH (yAENIbHAs TEIUIOEMKOCTh BEIIECTBA,
COTIPOTUBIICHWE TIPOBOJHUKA, pabOTa M MOIIHOCTH DSJEKTPUUYECKOTO TOKA): IUIAHUPOBATH
U3MepeHus, cCoOUpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIIEIys MPEAT0KEeHHON UHCTPYKLUHU, U
BBIYHCIISATH 3HAYCHHUE BEJIUMYUMHBI,

coOJr01aTh MpaBUiia TEXHUKU O€30MaCHOCTH MpH paboTe ¢ 1abopaTOpHBIM 000PYI0BaHUEM;
XapaKTepU30BaTh MPHUHIMIIBI JEHCTBUS M3YyYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOICTB C
OTIOPOH Ha X ONHMCAHUSI (B TOM YHCJIE: CUCTEMa OTOIUICHHUS IOMOB, TUTPOMETP, NTapoBas TypOUHa,
aMIEpMETpP, BOJBTMETP, CUETUMK AJIEKTPUUYECKOW SHEPTUH, 3JIEKTPOOCBETUTENbHbBIE MPUOOPHI,
HarpeBarelbHbIC AIIEKTPOTIPUOOPHI (mpumepsl), AIIEKTPUYECKHE MpeIOXpaHUTENH,
AJIEKTPOMArHUT, JJIEKTPOJBUraTeNIb IOCTOSHHOTO TOKAa), MCIOJb3YysS 3HAHHS O CBOMCTBAax
(buznyecKkux ABJICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M M3MEPHUTENbHbIE MPUOOPHI MO CXeMaM U
CXEMaTHYHbIM PUCYHKaM (3KUIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATEIH
BHYTPEHHETO CrOpaHusi, AJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI AJIEKTPUUYECKUX IETel C
MOCJIEIOBATENIbHBIM U MapajUIeIbHBIM ~ COCIMHEHUEM 3JIEMEHTOB, pas3iuyas yCJIOBHbBIC
0003HaYECHHUSI PIIEMEHTOB AIIEKTPUUECKHX IICTICH;

MIPUBOJIUTH MPUMEPHI (HAXOAUTh MHPOPMAIMIO O MPHUMEpax) MPaKTUYECKOTO HCIOJIb30BaHUS
(bu3nyecKuX 3HAaHUH B MOBCEIHEBHOW KU3HU s o0ecrieueHrs 0€30MacHOCTH MpU OOPAIEHUH C
npubopaMu M TEXHMYECKUMHU YCTPOMCTBAMH, COXPAHEHMs 370POBbS M COONIOJCHUS HOPM
HKOJIOTMYECKOT0 TIOBE/ICHUS B OKPY’KaIOIel cpere;

OCYILIECTBIIATh TOHMCK HHPOpMauu (QuU3udeckoro cojaepkanus B VIHTepHeTe, Ha OCHOBE
MMEIOIIUXCS 3HAHUH U TyTEM CpaBHEHUS JOTOTHUTENBHBIX HCTOYHUKOB BBLACTSATH HH(DOPMAILIHIO,
KOTOpasi SBISETCS MPOTUBOPEUYHUBOIN MIIM MOKET ObITh HETOCTOBEPHOM;

WCIOJIb30BaTh TMPH BBIMOJIHEHUM YYEOHBIX 3aJaHUi HAYYHO-TOMYNISIPHYIO JIUTEPaTypy
(buU3MYECKOTO COJepX aHUs, CIpaBOYHBbIE MaTepualbl, pecypchl ceTu HTepHeT, BlaneTh
npuéMaMHu KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHuss MHPOpPMAIMM U3 OJHOW 3HAKOBOM
CUCTEMBI B APYTYIO;

co37aBaTh COOCTBEHHBIEC MMCEMEHHBIC U KPAaTKHUE YCTHBIE cooO0IeHust, 000011as nHpopMaImo u3
HECKOJIbKUX HCTOYHUKOB (DU3MYECKOTO COJEpKaHUs, B TOM YHCIE MyOIUYHO TMPEACTaBISAThH
pe3ynbTaThl TMPOEKTHOM WIM HCCIEAOBATENbCKOM JIEATEIbHOCTH, MPU 3TOM T'PAMOTHO



WCI0JIb30BaTh M3yYCHHBIN MOHATUHHBINA ammapaTr Kypca (U3UKH, COMPOBOXAATh BHICTYILICHUE
MpE3EHTALNEN;

IIPY BBITIOJTHEHUH YYEOHBIX MPOEKTOB W UCCICIOBAHUN (DM3HUECKUX MPOILIECCOB PACIPEACTATh
00SI3aHHOCTH B TPYIIE B COOTBETCTBUH C MOCTABICHHBIMH 33a4aMU, CJICIUTh 32 BBIMOJIHEHUEM
IJIaHa JCUCTBHA W KOPPEKTUPOBATH €ro, aJeKBaTHO OICHUBATh COOCTBEHHBIM BKJIAJ B
JEATEIIbHOCTD TPYIIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOACHCTBUE, MPOSBIISIS TOTOBHOCTh
paspeniath KOH(IUKTHI.

K xoHnity oOyueHus B 9 KJiacce npeIMeTHBIE pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y O0OyUAIOIINXCS YMEHUN:

WCIIOJIb30BaTh TIOHATHS: CUCTEMa OTCUYETA, MaTEpHAIbHASI TOYKA, TPAEKTOPHS, OTHOCUTEIBHOCTh
MEXaHHYECKOTO JIBIDKEHUA, nedopmarus (ympyras, TJIaCTHYECKast), TpEHHE,
LIEHTPOCTPEMHUTEIILHOE YCKOpPEHHE, HEBECOMOCTh M TEPETrpy3KH, HEHTP TSHKECTH, aOCOJIFOTHO
TBEPIOE TEJIO, IIEHTP TSHKECTH TBEPIOTO TEjla, PaBHOBECHE, MEXaHUYECKUE KOJIEOAHUS U BOJIHBI,
3BYK, MH(PPA3BYK M YIBTPA3BYK, JIEKTPOMArHUTHBIC BOJHBI, ITKaJa 3JIEKTPOMAarHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JaTbHO30PKOCTh, CIIEKTPHI UCITYCKaHMS U TOTJIOIIEeHUs, anbda, Oera- u
raMMa-u3JIydeHHsl, U30TOTIbI, SIZICpHAst DHEPTETHKA;

pasnuuaTh  SABJICHHS (paBHOMEpPHOE M  HEPaBHOMEPHOE TMPSMOJMHEHHOE JIBWKCHHE,
PaBHOYCKOPEHHOE IIPSIMOJIMHEHHOE IBIKEHHE, CBOOOHOE MaJIeHNE TeJl, PABHOMEPHOE JIBIKCHHUE
M0 OKPYKHOCTH, B3aMMOJICHCTBHUE TeEJI, PEAKTHBHOE JBIDKEHUE, KOJeOaTeIhbHOE IBUKEHUE
(3aTyxaroIue U BEIHYKJICHHBIC KOJeOaHMs), PpE30HAHC, BOJHOBOE JBIKEHUE, OTPAKECHHUE 3BYKA,
MPSIMOJIMHENHOE PACTIPOCTPAHCHHUE, OTPAKEHUE W TPEJIOMIICHHE CBETa, MOJHOE BHYTpPEHHEE
OTpakKeHHE CBETa, Pa3/io’KeHHE Oeloro CBeTa B CIEKTP M CIO0XKEHHE CIEKTPaJbHBIX LBETOB,
JCIIEPCUSl CBETA, €CTECTBEHHAs pPAaJUOAKTHBHOCTb, BO3HHKHOBEHHE JIMHEHYATOro CcrekTpa
U3ITy4eHHs1) 10 OMUCAHUIO X XapaKTePHBIX CBOMCTB U Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIINX
naHHOE (PU3UUECKOE SBIICHHCE,

pacrno3HaBaTh MPOSBIICHUE U3YYEHHBIX (DU3MUECKUX SBJICHUHN B OKpYKaIOIleM MUpe (B TOM YHUCIIE
(uznueckue sIBICHUS B MPUPOJAE: MPUIUBLI U OTJIMBBI, JBUKEHHE TulaHeT COJTHEUHOM CUCTEMBI,
PEaKTUBHOE JIBIDKEHUE KUBBIX OPraHU3MOB, BOCIPUITHE 3BYKOB YKUBOTHBIMH, 3€MIIETPSICEHHE,
ceiicMHUecKre BOJIHBI, IlyHAMU, 3X0, [IBETA TEJI, ONTUUYECKHE SBJICHUS B IPUPOIE, ONOJIOTHUYECKOEe
NeCTBHE BUAUMOTO, YIbTPaduOJIETOBOTO M PEHTTEHOBCKOTO U3JIYYCHMH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (POH, KOCMHUYECKUE JTy4d, PAJUOAKTUBHOE HU3JIy4YeHHE IPUPOIHBIX MUHEPAJIOB,
NeCTBUE paJHOaKTUBHBIX M3JIyYEHUN HA OpraHM3M uYejoBeKa), IMpU OSTOM IEPEBOJAUTH
MIPAKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIACIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX
SIBJICHUM;

OTHCHIBATh U3yYCHHBIE CBOMCTBA Te U (PU3NYECKUE SIBICHUS, UCTIOIb3Y (PU3NUECKIE BETUIHMHBI
(cpenmHsis W MrHOBEHHAas CKOpPOCTh Tella IPH HEPaBHOMEPHOM JIBHKEHUHU, YCKOpPEHUE,
nepeMeleHue, MyTh, yriIoBasi CKOPOCTb, CUJIa TPEHUS, CUJIA YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHUE
CBOOOJHOTO MAaJCHHUSA, BEC Tella, MMIIYJIbC Tella, HUMIYJIbC CHJIbI, MeXaHudeckas paboTa u
MOIIHOCTb, TOTEHI[MATbHAS YJHEPT U Tella, MOIHATOTO HaJ TOBEPXHOCTHIO 3€MIIH, MOTEHIIMATbHAS
SHEPrUsl CHKATOM MPYXKUHBI, KHHETUYECKAsl SHEPTrusl, NOJIHAsE MEXaHWYECKas SHEprus, Nepuo u
YyacToTa KoJebaHui, TMHA BOJIHBI, TPOMKOCTB 3ByKa U BBICOTa TOHA, CKOPOCTh CBETA, TOKA3aTeNb
MIPEIOMIICHUS CPEIbl), IPU OMMCAHUM MTPABUIIBHO TPAKTOBATH (PU3NYECKUI CMBICI UCIIOJIb3YEMBIX
BENTUYMH, 0003HAYCHUS U €AMHUIIBI (PU3UUYECKUX BETUYMH, HAXOAUTHh (POPMYIIBI, CBS3BIBAIOIINE
JaHHYI0 (U3MYECKYIO0 BEJIUYUHY C JPYTUMH BEIUYHUHAMH, CTPOUTH TpaPUKU H3yYECHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BEIUYNH;

XapaKTepr30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U TIPOIIECCHI, UCTIONB3Ys 3aKOH COXPAaHEHUS
SHEPrUM, 3aKOH BCEMHUPHOTO TATOTEHMS,, MPUHUMUII CYNEPHO3ULIMU  CUJ, MPUHIUI
OTHOCHUTENbHOCTH [ anuies, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHUS! UMITYJIbCa, 3aKOHbBI OTPaKEHUS
U TPEJIOMJICHUSI CBETAa, 3aKOHBI COXPAHEHHUs 3apsJ0BOTO U MAaCcCOBOIO YHUCEN NpPU SAEPHBIX



peakuusx, TMpH OSTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHa M 3allUCBHIBATh €ro
MaTEeMaTH4YECKOE BBIPAKCHNUE;

OOBSICHATh (PU3UUECKUE MPOIECCHl M CBOMCTBA Tel, B TOM 4YHCIE W B KOHTEKCTE CHUTYaIHi
MIPAKTUKOOPUEHTHPOBAHHOTO XapakTepa: BBISBISATh MPUYMHHO-CICACTBCHHBIC CBSI3U, CTPOUTH
oObsicHeHHEe M3 2—3 JIOTUYECKUX IIAaroB C OMOpPOW Ha 2—3 M3YYEHHBIX CBOWCTBA (PU3MUYECKHX
SBIICHHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a7a4d (OTUPAIOIINECS Ha CUCTEMY U3 2—3 ypaBHEHHI), UCIIOIb3Ysl 3aKOHBI U
dopmynbl, CBs3bIBalOIIKME (PU3MYECKHE BEUYMHBI: HA OCHOBE aHAIM3a YCIOBHUS 3aJadul
3aIUCBIBATh KPATKOE YCIOBHUE, BBISIBIIATH HEIOCTAIONINE WM M30BITOUHBIC JaHHBIC, BEIOMPATH
3aKOHBI W (OPMYIIBI, HEOOXOJWMBIC JMJISi PEIICHHUS, IMPOBOJUTH pAcu€Thl M OLIEHUBAThH
PEATMCTUYHOCTB MOJYYCHHOTO 3HaUCHUs (PU3MYECKON BEIIMIHMHBL,

pacrio3HaBaTh TPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh IMPH TNOMOIIM (PU3HYECKHX METOJIOB,
WCTIOJNIB3Yysl OTHMCAHUE WCCIENIOBAHMS, BBLICISATH IPOBEPSIEMOE NPEANOIIOKEHUE, OICHUBAThH
MPaBUIBHOCTh TOPSAKA TPOBEACHUS HCCIEIOBAaHUS, JeNaTh BBIBOJIBI, HWHTEPIPETHPOBATH
pe3yIbTaThl HAOIIOACHUH U OTIBITOB;

MIPOBOJIUTH OTBITHI 1O HAOMIOACHUIO (PU3MUYECKUX SIBICHUH WM (DU3NYECKUX CBOMCTB TEl
(m3ydenue BTOpOro 3akoHa HprOTOHA, 3aKOHAa COXpAaHEHHS OSHEPTHH, 3aBHCUMOCTH IEpHOJa
KoJIEOaHUH TIPY)KUHHOTO MAasiTHUKA OT MAacChl rpy3a u )KECTKOCTH MPYKUHBI X HE3aBUCUMOCTB OT
aAMILTUTY/IBI MaJIbIX KOJEOaHMM, PSIMOJIMHEHHOE pAaCcIIPOCTPAHEHUE CBETA, Pa3jIoKeHHUE OeIoro
CBETa B CHEKTp, M3yUYE€HHE CBOWCTB M300paKEHUS B IUIOCKOM 3€pKajieé U CBOHCTB M300pakeHUs
npeaMeTa B cOOMparoIiel JTMH3e, HaOIroIeHNe CIUTONIHBIX U JIMHEHYaThIX CIICKTPOB M3ITy9ICHNs):
CaMOCTOSITEIIEHO COOMpAaTh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pYIOBaHMUS, OMMCHIBATH XO/T
OTIBITA U €TO PE3YJbTAaThl, POPMYIHUPOBATH BBHIBOJIBI;

MIPOBOJUTH NMPH HEOOXOJMMOCTH CEPHIO MPSMBIX M3MEPEHUM, OINpeaesssi CpelHee 3HauYeHUE
n3MepseMoil BemnuuHbl ((POKYCHOE PACcCTOSIHHE coOMparomiel JIMH3bI), 000CHOBBIBATH BBIOOP
crioco0a n3MepeHus (M3MEpPUTEIIBHOTO MPUOopa);

MIPOBOJUTH HCCJEIOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEJIWYUH C HCIOJIb30BAaHUEM MPSMBIX
M3MepeHull (3aBUCUMOCTDb MTyTH OT BPEMEHHU IPU PABHOYCKOPEHHOM JBMXKEHUU 0e3 HauaibHOU
CKOPOCTH, MepuoJia KojaebaHuii MaTeMaTUYeCKOT0 MasiTHUKA OT JITMHBI HUTH, 3aBUCUMOCTH yIJia
OTpakKeHMsI CBETa OT yIJla MaJeHHs M yria MNpeIoMIICHUS OT yriia MaJeHus): MJIaHHUPOBaTh
UCCIIeIOBAaHUE, CAMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (PUKCHUPOBATh PE3yibTAaThl MOJYYEHHON
3aBUCHUMOCTH (PU3NYECKUX BEJIUYUH B BUJIE TaOIHIl U TpaMKOB, J1e1aTh BBIBOJIBI IO pe3yabTaTaM
UCCIIEIOBAHUS;

MIPOBOJUTH KOCBEHHBIE M3MEpEeHUsI (PU3MUECKUX BEIHUUH (CPEAHSsI CKOPOCTh U YCKOPEHHUE Tela
P PAaBHOYCKOPEHHOM JIBUYKEHUH, YCKOPEHHE CBOOOIHOTO NaJeHUs, KECTKOCTb MPYKHUHBI,
KO3 (GUIIMEHT TPEeHHUS CKOJBXKEHHs, MeXaHudeckass pabdoTa M MOIIHOCTb, YacTOTa U TEPHUOJ
KoJieOaHUi MaTeMaTHYEeCKOT0 M IPY>KUHHOTO MAasiTHUKOB, ONITHYECKAsl CHUJIa COOMPAIONIEH JTMH3BL,
paaMoaKTUBHBIN (DOH): TUIAHUPOBATH MU3MEPEHHUS, COOMPATh HKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBITIOJIHATH U3MEPEHHUS, CIIeys MPEAT0KEHHON MHCTPYKIIMH, BBIYUCIATh 3HAU€HNUE BETUYUHBI U
aHAJIM3UPOBATH MOJTYYCHHBIE PE3YNIbTAThI C YUETOM 33JaHHOM MOTPEIIHOCTH U3MEPEHUN;
coOroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH MpU padoTe ¢ 1abopaTOpHBIM 000PYI0 BAHHEM;
pa3nuyaTh OCHOBHBIE TPU3HAKK HM3YYEHHBIX (U3MUECKUX MOJeNeil: MaTephalibHas TOYKa,
a0COIOTHO TBEPAOE TENO, TOYSUHBIN HCTOYHUK CBETA, y4, TOHKAs JINH34, [JIaHeTapHas MOJIENb
aToMa, HyKJIOHHAsI MOJIe]Ib AaTOMHOTO S/Ipa;

XapaKTepU30BaTh MPHUHIUIBI JCHCTBHUS H3y4EHHBIX MPUOOPOB M TEXHUYECKHX YCTPOUCTB C
OTIOpOM HAa WX OmucaHus (B TOM YHUCIE: CHUAOMETp, NATYUKH IOJIOKEHUS, PACCTOSIHUS U
YCKOpEHUS, pakKeTa, OJXOJIOT, OYKH, MEepHCKoN, (oToamnmapar, ONTHYECKHE CBETOBOJPI,
CIEKTPOCKOI, TO3UMETp, kKamepa BuiibcoHa), MCMOJIB3YS 3HAHHS O CBOMCTBax (DM3MUECKUX
SABJICHUH U HEOOXOJUMBbIE (PU3HUECKHE 3aKOHOMEPHOCTH;

WCIOJIb30BAaTh CXEMBbl M CXEMaTHYHbIE PHUCYHKA M3YyYCHHBIX TEXHUYECKUX YCTPOMUCTB,
M3MEPUTENBHBIX TPUOOPOB M TEXHOJIOTHUECKUX MPOIIECCOB MPHU PEUICHHH Y4eOHO-MPAKTUIECKUX



3aJa4, ONTUYECKUE CXEMBI Ul MOCTPOEHUS M300paKeHU B TUIOCKOM 3€pKajie U COOMparomien
JIMH3E;

NPUBOANUTH MPHUMEPHI (HAXOIUTHh HMH(POPMAILUIO O MpUMepax) MPAKTUYECKOrO HCIOJIb30BAHUS
(bu3HYECKUX 3HAHWUI B TIOBCEIHEBHOW XKU3HU /ISl 00ecrieueHrs 0€30IacHOCTH MPU OOPAIIEHUH C
npubopaMu M TEXHHUYECKUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbS M COOJIOAECHUS HOPM
9KOJIOTMYECKOT0 TIOBE/ICHUS B OKPYKaIOLLEH Cpele;

OCYIIECTBIISITh MOWCK MHPOpMAIUU (PU3NYECKOTO cojepkaHus B MHTepHETe, caMOCTOSTEIHHO
(bopMynupysl OMCKOBBIN 3alpoC, HAXOAWUTh MYTH OIPENENCHUsI JOCTOBEPHOCTH IOJyYCHHOMH
nH(pOpMAIUK HAa OCHOBE MMEIOLINXCS 3HAHUN M TOMOJHUTEIHHBIX HCTOYHUKOB;

WCTIOJBb30BaTh TPU  BBINOJHEHUM YyYEOHBIX 3a/JaHUIl  HAyYHO-TIOMYISIPHYIO JIUTEPATYPy
(GU3NYECKOTO COMEp)KaHMs, CIPAaBOYHBIE MaTepHalibl, pecypchl cetu VIHTepHeT, BIaJeTh
npuéMaMH KOHCIIEKTUPOBAHMSI TEKCTa, MpeoOpa3oBaHUs HHPOpPMALMM W3 OJHOW 3HAKOBOMU
CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HWH(POpPMALUHU U3
HECKOJIBKUX HMCTOYHHKOB (PH3MUECKOTO COJACpKaHMs, ITyOIMYHO TPENCTABISATh PE3YIbTaThl
MIPOEKTHOW WIJIM WCCIENOBATEIBCKONW JEATENbHOCTH, NPH 3TOM TPAMOTHO HCIIOJIb30BaTh
W3yYEHHBIN MOHATUHHBIN anmapaT U3y4aeMoro pasjena GU3UKU U COMPOBOXKIATH BHICTYIUICHUE
npe3eHTaluen ¢ ya€ToMm 0cCoOOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

Ne

HavmeHoBaHuMe pa3zie/ioB U TeM NPOrpaMMbI

KousimuectBO 4yacos

JyieKTpOoHHbIE (LU dPOBLIE)

n/m Bcero|| KonTtposbhbie || [IpakThyeckue oGpasoBaresibHble PeCcypChl
paboThI paboThI

‘Pasae.ﬂ 1. ®u3uKa U1 eé poJib B I0O3HAHUU OKpPY Kawlero Mupa

1.1 |®Pusuka - HayKa 0 IpUpoje 2 Bbu6auoTteka LIOK
https://m.edsoo.ru/7f416194

1.2 ||®usuvyeckue BeJIUYUHBI 2 1 bubanoreka LIOK
https://m.edsoo.ru/7f416194

1.3 |[EcTecTBeHHOHAy4YHbIM METO/, IO3HAHUA 2 0 bubanoreka LIOK
https://m.edsoo.ru/7f416194

‘I/ITOI‘O 110 pasjieny H 6 ||

‘Pas,aeﬂ 2. llepBoHavaJIbHbIE CBeJeHU O CTPOEHHUH BellecTBa

2.1 |[CTpoeHue BellecTBa 1 1 bu6bauoTteka [JOK
https://m.edsoo.ru/7f416194

2.2 ||IBM>KeHHe ¥ B3aUMOJIEHCTBUE YACTUIL] BEL[ECTBA 2 bu6smoTteka LIOK
https://m.edsoo.ru/7f416194

2.3 ||ArperaTHble COCTOSIHUSA BelleCcTBa 2 1 bu6smoTteka LIOK
https://m.edsoo.ru/7f416194

‘HTOI"O 10 paszeny H 5 ||

‘Pas,qen 3. IBM>KeHu e U B3auMo/ie¥iCTBUeE TeJl

3.1 ||MexaHuYecKoe ABUKEHUE 3 bubaunoreka [IOK
https://m.edsoo.ru/7f416194

3.2 ||MHepuus, Macca, JI0THOCTh 8 1 3 bubaunoreka [IOK
https://m.edsoo.ru/7f416194

3.3 ||Cuya. Buabl cua 9 3 bubaunoreka HOK

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




Ne HavMmeHoOBaHUe pa3/esioB U TEM NIPOrpaMMbl ’ KosmyectBO 4acoB ‘ JnekTpoHHbIEe ([UPOBbIE)
n/m Bcero|| Koutposbhble | IIpakTudeckue 00pasoBaTe/bHbIe Pecypehbl
paboThI paboThI

‘3.4 HHpOMeH{yTO‘-IHaH aTrTecTanus H 1 || 1 H H ‘

‘I/ITOI‘O 110 pasjeny H 21 || ‘

‘Pasae.ﬂ 4. laBjieHUue TBEPJBIX TeJI, )KUJKOCTEHN U ra30B ‘

4.1 |/[daBsaenue. [lepesaya naBiaeHud 3 bubanoreka LIOK

TBEPJBIMU TeJIAMHU, KUAKOCTSMU U ra3aMu https://m.edsoo.ru/7f416194

4.2 ||laBneHHE KHUAKOCTHU 4 bubanoreka LIOK
https://m.edsoo.ru/7f416194

4.3 |[ATMocdepHOe JjaBjieHHE 5 1 Bu6auoTteka LIOK
https://m.edsoo.ru/7f416194

4.4 |[lelicTBHe )KUJKOCTH U ra3a Ha IOTPY>KEHHOE B 9 1 2 Bu6auoTteka LIOK

HUX TEJIO0 https://m.edsoo.ru/7f416194

‘HTOFO 110 pasjieny H 21 || ‘

‘Pasaen 5. Pa6oTa 1 MOIIHOCTb. JHEPrus ‘

5.1 ||PaboTa u MOIHOCTb 2 buo6smoTteka LIOK
https://m.edsoo.ru/7f416194

5.2 |IIpocTbie MeXaHU3MbI 6 2 bu6saunoTteka lJOK
https://m.edsoo.ru/7f416194

5.3 |MexaHuuecKas aHeprus 3 bu6baunoTteka lJOK
https://m.edsoo.ru/7f416194

‘5.4 HHpOMe)KYTO‘IHaH aTTecTalus || 1 || 1 “ H ‘

‘I/ITOI‘O 10 pasjeny || 12 || ‘

‘PesepBHoe BpeMs || 3 || “ H ‘

(OBILEE KOJIMYECTBO YACOB 110 IPOT'PAMME | 68 | 6 I 12 I |




8 KJIACC

Ne HavMmeHoOBaHUe pa3/esioB U TEM IPOrpaMMbl KosmyectBO 4acoB JnekTpoHHbIEe (LUPOBLIE)
n/m Bcero|| KoHTpoJsibHBIE [IpakTUYeckue oGpasoBaresibHble PecypChl
paboThI paboThI
‘Pasae.ﬂ 1. TensioBbI€ ABJIEHUA ‘
1.1 ||CTpoeHHe U CBOKMCTBA BellleCTBA 3 bubanoreka HOK
https://m.edsoo.ru/7f4181ce
1.2 |[TensioBble mpouecchl 25 2 4 bubanoreka LIOK
https://m.edsoo.ru/7f4181ce
‘I/ITOI‘O 110 pasjeny H 28 || ‘
‘Pas,aeﬂ 2. J/1IeKTpUYeCKHUe U MarHUTHbIE ABJICHUA ‘
2.1 ||9nexkTpuueckue 3apsibl. 3apsKeHHble Tela U UX || 5 Bu6auoTteka LIOK
B3aHUMO/IeNCTBUE https://m.edsoo.ru/7f4181ce
‘2.2 HHpOMG)KyTO‘IHaH aTTecTaums H 1 || H H ‘
2.3 ||[locTOSTHHBIN 3JIEKTPUUYECKUH TOK 20 5 bu6bauoTteka [JOK
https://m.edsoo.ru/7f4181ce
2.4 |[MarHuTHBIE IBJIEHUS 5 bu6smoTteka LIOK
https://m.edsoo.ru/7f4181ce
2.5 |9/1eKTpOoMarHuTHasi WHAYKLUSA 5 1 1 bu6smoTteka LIOK
https://m.edsoo.ru/7f4181ce
‘2.6 HHpOMG)KyTO‘IHaH aTTecTalus || 1 || 1 “ H ‘
‘I/ITOI‘O 10 pasjeny || 37 || ‘
‘PesepBHoe BpeMs || 3 || “ H ‘
IOBILEE KOJIMYECTBO YACOB 110 IPOTPAMME | 68 | 6 I 10 [ |




9 KJIACC

Ne || HaumeHoBaHuMe pa3ziesioB U TeM NPOTPaMMBbl KosmyecTBO 4acoB JnekTpoHHbIEe (UPPOBbIE)

n/m Bcero|| KoHTpoJibHBIE [IpakTHyeckue oGpasoBaresibHble PeCypChl
paboThI paboThI
‘Pasae.ﬂ 1. MexaHM4YeCKHUe ABJIE€HHS
1.1 |[MexaHHU4YeCKOe JIBUXKEHHE U CIIOCOOBI er0 14 1 1 bubanoreka LIOK
OTIHMCaHUS https://m.edsoo.ru/7f41a4a6
1.2 ||B3aumMojelcTBUE Tes 16 1 2 bubanoreka LIOK
https://m.edsoo.ru/7f41a4a6
1.3 ||3akoHBI COXpaHeHUA 10 1 Bu6auoTteka LIOK

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

‘I/ITOI‘O 110 paszgeny H 40 ”

‘Pa3,ae11 2. MexaHMYeCKHe K0J1e6aHHUA U BOJIHbI

2.1 ||MexaHH4YeCKHE KOJIeDaHUS 7 1 buo6smoTteka LIOK
https://m.edsoo.ru/7f41a4a6

2.2 |MexaHUYecKUe BOJIHBI. 3BYK 7 bu6bauoTteka [JOK
https://m.edsoo.ru/7f41a4a6

‘2.3 HHpOMG)KyTO‘{HaH aTTecTalus || 1 || 1 “ H

‘HTOI"O 10 pasjeny || 15 ||

‘Pas,qeﬂ 3. JJIeKTPOMAarHUTHOeE 10JIe U 3JIEKTPOMAarHuTHbIE BOJIHbI

3.1 |[DJIeKTpOMarHMTHOE IoJie U 6 bu6saunoTteka [JOK
3JIEKTPOMArHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6

‘I/ITOI‘O 10 pasjesny || 6 ||

‘Pasaen 4. CBeTOBbBIE ABJICHUSA

4.1 ||3aKkoHBI pacnpoCTpaHeHHUsI CBeTa 4 bu6bsaunoTteka [JOK
https://m.edsoo.ru/7f41a4a6




Ne || HaumeHoBaHuMe pa3ziesioB U TeM NPOTPaMMBbl KosmyectBO 4acoB JnekTpoHHbIe ([UPOBbIE)
n/m Bcero| KoHTposbHbIE IIpakTHYecKue 00pasoBaTe/bHbIe Pecypehbl
paboThI paboThI

4.2 ||JIUH3bI U OITUYECKUE TPUOOPHI 6 1 Bu6auoTteka LIOK
https://m.edsoo.ru/7f41a4a6

4.3 |Pa3siokeHue 6eJ10T0 CBETA B CIEKTP 5 1 1 Bu6auoTteka LIOK
https://m.edsoo.ru/7f41a4a6

‘I/ITOI‘O 10 pasjeny H 15 H

‘Pas,aeJI 5. KBaHTOBBIE AIBJIEHUS

5.1 |HcnyckaHue ¥ NOTJIOLIEHHE CBETA aTOMOM 4 bubanoreka LHOK
https://m.edsoo.ru/7f41a4a6

5.2 ||CTpoeHHe aTOMHOTrO si/ipa 6 Bu6auoTteka LIOK
https://m.edsoo.ru/7f41a4a6

5.3 ||lnepHble peakuu 7 1 3 bubaunoreka LIOK
https://m.edsoo.ru/7f41a4a6

‘HTOFO 110 pasjieny H 17 H

‘Pasaen 6. [loBTOpPUTE/IBHO-00001AIO LM MOAY/Ib

6.1 |[loBTOpEHME U 060061IEHUE COJEPKAHUSA Kypca| 8 bu6bauoTteka [JOK

du3suku 3a 7-9 kaacc https://m.edsoo.ru/7f41a4a6
‘6.2 HHpOMG)KyTO‘IHaH aTTecTalus || 1 || 1 “ H
‘HTOI"O 10 pasjesny || 9 ||
102 7 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




YYEBHO-METOANYECKOE OBECIHIEYEHHUE OBPA3OBATEJIBHOI'O IIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

» Gusuka, 7 knacc/ [epeimkun .M., UsanoB A.U., Akunoneproe o0uiectBo «M3narensctBo «IIpocsemennes
» Gusuka, 8 knacc/ [lepeikun .M., UBanos A.U., Akiimonepnoe obiectso «M3narensctBo «IIpocserienue

» Gusuka, 9 xnacc/ [epeimkun .M., I'ytauk E.M., UBanoB A.U., [lerpoBa M. A., Akumonepnoe o6rmiectBo «M3narensctBo «IIpocsemnienues

METOANYECKHUE MATEPHAJIBI J1JIAA YUUTEJIA

®dwusuka. ba3orlil ypoBeHb. MeToanueckoe nocodue k yueonuky M. M. Tlepeimkuna, A.W. Banosa. O. A. UepHukoBa
Coopnuk 3amau o ¢usuke. 7-9 xnacc. A. B. Ilepbimkun

COopHuK 3a1a4 ¥ BonpocoB k yueOHuky M. M. Ilepsimikuna, A. U. Banosa. A. E. MapoH.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

bubnuoreka [JOK
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