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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTABICHA HAa OCHOBE
MOJIOKCHWI W TpeOOBaHWU K pe3ylbTaTaM OCBOCHUS Ha 0a30BOM ypPOBHE OCHOBHOU
oOpa3oBaTelbHOM TporpamMel, ipeacTaBieHHbIX B DI'OC 000, a Takxke ¢ yaérom denepanbHOi
paboueii mporpammbl BociTanust 1 KoHuenmu mpernogaBanus yueoHoro npeamera «Duszukay.

Coneprxanue mporpaMMsl 1o (pU3MKe HarpaBiieHO Ha (POPMUPOBAHHUE €CTECTBEHHO HAYIHOM
IPaMOTHOCTH OOYYAIOIIMXCSI U OPTaHU3AIUI0 M3YYeHUs! (PU3UKHU Ha JEATEILHOCTHONW OCHOBE. B
nporpaMme 1o (PHU3MKE YYUTHIBAIOTCS BO3MOXXHOCTH YYEOHOTO TIpeAMeTa B pealn3aluu
tpeboBannit ®I'OC OOO Kk mIaHUPYeMbIM JIMYHOCTHBIM M METAIlPEIMETHBIM pe3yJibTaTaM
oOyueHus, a TaKKe MEXIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha
YpPOBHE OCHOBHOTO 00IIIETO 00pa30BaHUs.

[Iporpamma mo (u3mKe ycTaHABIMBAeT paclpeieieHne y4eOHOro MaTepuana Mo ToAaM
oOyuenus (1o Kiaccam), WpeajaraeT MPUMEPHYIO TOCIEI0BATEILHOCTh H3YUEHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHMS U YIETE BO3PACTHBIX OCOOCHHOCTE
00yJaronuxcs.

[Iporpamma mo ¢u3mke pa3paboTaHa C METbIO OKa3aHUSI METOAMYECKON MMOMOIIN YIUTEITIO
B CO3/1aHUM paboueil MporpaMMbl IO Y9eOHOMY TTPEIMETY.

®dwusuKa SBISETCS CHCTEMOOOPA3YIOIIUM ISl €CTECTBEHHOHAYYHBIX YYeOHBIX MPEIMETOB,
MOCKOJIbKY (PM3MUECKHE 3aKOHBI JIS)KAT B OCHOBE TPOIIECCOB U SIBIICHHUH, N3y4aeMbIX XUMHEH,
OunoJsioruel, acTpoHOMUEH U (pu3myeckoil reorpadueit, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTHHY MHpa, TPEJOCTaBIISIET HanOojee SICHbIe O0O0pasllbl NMPHUMEHEHHs HAyYHOTO METOoja
MO3HAHMUS, TO €CTh CIIOCO0a MOTyISHHUsT JOCTOBEPHBIX 3HAHUH O MHpE.

OpHa W3 IIaBHBIX 3aj1a4 (pU3HyYecKoro oOpa3oBaHUs B CTPYKType 0OMmIero oOpa3oBaHUs
COCTOUT B (OPMUPOBAaHMHM E€CTECTBEHHOHAYYHOW TI'pPaMOTHOCTH M HWHTEepeca K HayKe Yy
00yJaronuxcs.

WN3yuenne ¢usuku Ha 0a30BOM YpOBHE IMPENIOJaracT OBJAJACHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIMMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTbD:

HAaY4YHO 0O0BACHATH SABJICHUAA,
OLCHMNBATh U IIOHUMAaTb 0COOEHHOCTHU HAay4YHOTI'O UCCIICAOBAHUS,
HUHTCPHIPCTUPOBATH NJAHHBIC 1 UCHIOJIb30BATh HAYYHBIC JOKA3aTCIILCTBA I TTOJIYYCHH A BBIBOJIOB.

Henn wu3ydeHuss (U3MKM Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHUs OIpPEIESCHbI B
Konnenuuu npenojaBanus yuebHoro npeamera «Pu3uka» B 00pa30BaTEbHBIX OpraHU3aMiIX
Poccuiickoit @enepanuu, peanu3yloLUMX OCHOBHBIE 00I€00pa3oBaTeIbHbIE MPOTPAMMBI,
yTBepkAEHHON pemenneM Komuternn MunncrepcrBa npocsemenus Poccuiickoin denepannn
(mportoxon ot 3 nexabps 2019 r. Ne [IK4BH).

ey u3yyenus pusnku:

npuoOpeTeHne HMHTepeca M CTpeMJIeHHS OOy4yalolMXCs K HAaydHOMY H3YYEHHIO IPHUPOJIBL,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIe MO3HaHUS U (POPMHUPOBAHUE MCCIIEOBATEIBCKOTO
OTHOIIEHHSI K OKPYKAIOIIHUM SIBJICHUSM;



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

(dbopMuUpoBaHHE TPEACTABICHUN O PONM (HU3UKH Ui PA3BUTHS JPYTrUX E€CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHIA;

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

JlocTikeHre STHX Leledl mporpaMMbl 1o (U3WKEe Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus 00eCIIeYnBaCTCS PEIIEHHEM CIIeTYIOIINX 3aAaY:

npuoOpeTeHne 3HAHWUK O JWCKPETHOM CTPOCHUHM BEIIECTBA, O MEXAaHHYECKHX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

prUoOpeTeHne yYMEHHUI ONUCHIBaTh U OOBSCHATH (DU3MUECKUE SBJICHHUS C MCIOJIb30BaHHEM
MOJIyY€HHBIX 3HAHU;

OCBOEHHE METOJIOB PELIEHMs MPOCTEUIINX pacu€THBIX 3ajjauy C UCIHOJb30BaHUEM (U3MUYECKUX
MoJenel, TBOPUECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE yMEHUI HAOII0AAaTh TPUPOIHBIE SIBJICHUS U BBIIOJIHSATH OIBITHI, Ja00paTOpHbIE pabOTHI
1 DKCIIEPUMEHTaIbHbIE UCCIIEOBAHUS C UCTIOJIb30BAaHUEM U3MEPUTEIHHBIX PUOOPOB;

OCBOEHHE MPUEMOB paboThl ¢ nH(popManuen pU3NIECKOTO Co/IepKaHus, BKIItoYask HH(OPMALINIO
0 COBPEMEHHBIX JOCTHKEHUIX (PU3HUKH, aHATU3 U KPUTUYECKOE OLIEHUBaHUE HH(OpMaIINH;
3HAKOMCTBO €O cdepamu Tpo(eCCHOHATBLHON NeATeTbHOCTH, CBS3aHHBIMH C (U3UKOHN, H
COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTHKEHUSIX GU3NYECKOI HAYKH.

Ha wusyuyenme ¢wm3uku (60a30BBIM ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUS
oTBoauTCs 238 yacoB: B 7 Kimacce — 68 yacoB (2 yaca B Hezelo), B 8 kiacce — 68 yacoB (2 Jaca B
HEJIEIIO), B 9 KJ1acce — 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 UHANBUIYAIBHBIX OCOOCHHOCTEH 00YJaIONIMXCs, CITUCKA KCIIEPUMEHTATBHBIX
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 Ipupoue. SIBnenus IIpUpOAbI. Dduznyeckue SBICHUS: MCXaHHUYCCKUC,
TCIJIOBBIC, JICKTPUYICCKUEC, MA'HUTHBIC, CBETOBBLIC, 3BYKOBBIC.

dusznyeckue BEIMYUHBI. I/I3MepeHHe (1)I/I3I/I‘IeCKI/IX BeIIMYUH. DU3NYECKUE HpI/I60pBI.
HOFpeI_HHOCTB HBMCPCHHﬁ. MG)KIIYHapO)IHaH cucreMa CIAUHHUII.

Kak ¢usuka u Ipyrue ecTecTBEHHbIE HAayKd HM3Yy4aroT Hpupoay. EcTecTBeHHOHay4HBIH
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, TCIJIOBBIC, JICKTPUUCCKUEC, MAI'HUTHBIC, CBETOBLIC ABJICHUA.
2. ®wusnyeckue MpuOOPHI W MPOLEAypa NMPSMBIX W3MEPEHHH aHAJOTOBBIM U HU(POBHIM
pruOOpPOM.

Jlabopamopusie padbomot u onvimel.

Omnpenenenre HeHbl JeJIEHUs MIKaJIbl U3MEPUTEIBHOTO pudopa.

N3mepenue paccTosHUiA.

N3mepenne 00bE€Ma JKUAKOCTH U TBEPIOTO Tea.

Ornpesenenue pa3MepoB MaJbIX TEJ.

WN3mepenue TemmepaTypsl IpU MOMOIIM JKHUIAKOCTHOIO TEPMOMETpa M JlaTuMKa
TEMIEPATYPHI.

6. IlpoBenenue wuccieqoBaHUs IO MPOBEPKE THUIOTE3bl: JalbHOCTh MOJIETA MIAPUKA,
MYLEHHOTO TOPU30HTAIbHO, TEM 0OJIbIIIE, YeM OOJIbIIIE BHICOTA MTyCKA.

M N

Pa3nen 2. [lepBoHayabHbIE CBEAEHHS 0 CTPOCHHHU BellleCTBA.

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

JIBmkenne wyactuil BemecTBa. CBS3b CKOPOCTH JBWKEHUS YACTHI[ C TEMIIEPATYypOM.
bpoynoBckoe naBwxenue, muddys3us. BzauMmoneicTBHe dYacTHI] BEHIECTBA: MPUTSKEHUE U
OTTAJIKUBAHUE.

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

emoncmpayuu.

1. HabGmroneHue OpOyHOBCKOTO JBUKCHUS.

2. HabOmonenue quddysuu.

3. HaOmronenue sBICHMIA, OOBSICHSIOIIUXCS MPUTSHKCHUEM WM OTTAJIKMBAHUEM YaCTHIL
BEIIIECTBA.

Jlabopamopnuie pabomul u onvimeot.
1. OmeHka nuaMeTpa aToMa METOJ0M PAJIOB (C UCHONb30BaHuEM GoTorpaduii).
2. OmbITHI IO HAOMIOIEHUIO TEIUIOBOTO PACIIUPEHHUS Ta30B.
3. OmbIThI 0 OOHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYISPHOTO MPUTSIKEHUS.

Pasznen 3. /IBuikeHue u B3auMoaeicTBUE TeJl.

MexaHn4deckoe OBUKEHUE. PaBHOMepHOG U HCPABHOMCPHOC JBUKCHHC. CKOpOCTB.
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 BemIieCTBA. CBs3b
IIOTHOCTU C KOJIMYECTBOM MOJICKYJI B CAMHULIC 00BEMa BCIICCTBA.



Cuna xak xapakTepucTHKa B3auMozeWcTBus Ten. Cuila ynpyroctd U 3akoH ['yka.
W3mepenue cuiibl ¢ IOMOIBIO TUHAMOMETpA. SIBJIEHUE TATOTEHU U cuila TsbkecTu. Cuiia TshKecTu
Ha pyrux ma"erax. Bec rena. HeBecomocts. CrioxeHHe CHI, HAIIPABJIEHHBIX 110 OAHOM IPSAMOIL.
PaBnopeiicTByronas cui. Cuna tpenus. TpeHue CkobKeHus U TpeHue 1nokosi. TpeHnue B npupoie
U TEXHUKE.

Jemoncmpayuu.

HaOmionenre MexaHHYECKOTO NBYDKCHUS TEa.

H3Mepenne CKopoCTH MPSAMOJIMHENHOTO ABUKECHHUS.
Habmronenue sSBiaeHUs] UHEPIUHU.

HaGnronenue nsmMeHeHus CKOPOCTH MPHU B3aUMOICHCTBUH TEJL.
CpaBHeHHE MacC TI0 B3aUMOJICHCTBHUIO TEJL.

CrnoxxeHue CuI, HalpaBJIEHHBIX 10 OJTHOM TIPSIMOA.

AR o e

Jlabopamopusie pabomot u onvimel.

1. OmnpeneneHve CKOPOCTH PAaBHOMEPHOTO JBIDKEHHUS (LIapuka B JKUIAKOCTH, MOJETHU
ANEKTPUIECKOTO aBTOMOOWIIS U TaK JIajee).

2. OmpezneneHue cpeaHed CKOPOCTH CKOJIBXKEHHsS Opycka WIM HIapuKa [0 HaKJIOHHON
MJIOCKOCTH.

3. OmnpezneneHue MIOTHOCTU TBEPIOTO TeNa.

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

5. OnbIThbl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbI TPEHHUS CKOJBKEHHUS OT Beca Tela U
XapakTepa CONPUKACAIOIIUXCS TOBEPXHOCTEH.

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

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

Atmocdepa 3emun u arMmochepHoe naBieHue. [IpUUMHBI CyIIeCTBOBaHMS 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 MOTPY:KEHHOE B HUX TeJ0. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Hemoncmpayuu.

3aBUCUMOCTD JABJICHUS T'a3a OT TEMIIEPATYpPHI.

[lepenaua naBneHus )KUIKOCTBIO U Fa30M.

CooOrmaromuecst COCy/Ipl.

IM'mppaBnuueckuit mpecc.

[IposiBnenue aelicTBUs aTMOCHEPHOTO IaBICHUS.

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

ARl



7. PaBEHCTBO BBITAIKMBAKOUIEH CHIIBI BECY BHITECHEHHOW KUJIKOCTH.
8. YcnoBue mIaBaHus TEIl: IUIABAHUE WJIM MTOTPYKEHUE TEJ B 3aBUCUMOCTH OT COOTHOLLIEHUS
IJIOTHOCTEH Tela U JKUIKOCTH.

Jlabopamopusvie padbomot u onvimul.

1. HccnenoBaHue 3aBUCHMOCTH Beca Teja B BOJE OT 00bEMa MOTPYXKEHHON B JKUAKOCTh
4acTH TeJa.

2. OmnpezeneHue BHITAIKUBAIOLIEH CUIIBI, JIEMCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B )KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CUJIbI, JEHCTBYIOIIEH HA TEIO B KUIAKOCTH,
OT Maccsl Teja.

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

5. KoHcTpynpoBaHHe apeoMeTpa WM KOHCTPYMPOBAHHME JIOJKM U OIpEeIeleHue €€
Irpy30I10AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIHOCTB. JHEpPIus.

Mexannyeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, 0J0K, HaKJIOHHAs! MII0CKOCTh. [IpaBuiio paBHOBecus pbryara.
[Ipumenenue mnpaBuia paBHOBECHS pblyara K O10Ky. «3ojioToe mpaBuiio» 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. Ilpumepsl MPOCTHIX MEXaHU3MOB.
Jlabopamopnuwie pabomel u onvimel.
1. Omnpenenenue paOOTBl CHJIBI TPEHUS TMPU PABHOMEPHOM JIBIDKEHHUH Tejla IO
TOPU30HTAIBHOM MOBEPXHOCTH.
2. HWccnenoBaHue yciaoBHil paBHOBECHS pbluara.

Namepenne KIIJl HakIOHHOM MJIOCKOCTH.
4. H3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOU SHEPTUU.

e

8 KIIACC
Pazpgen 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, KHUIKOI'O U TI' 8.3006p213HOF 0 COCTOSIHHM BeIIecTBa. KpI/ICTaJ'IJ'II/I‘ICCKI/IC n
aMOp(bHLIC tena. OObSICHEHHUE CBOICTB ra3osB, JKMIKOCTEH U TBépI[BIX TEJ Ha OCHOBE IOJIOKEHUI
MOHCKyﬂﬂpHO—KHHeTquCKOﬁ TCOpPUH. CMmaunBaHue u KaluJUIApHBIC  SIBJICHUSL. TennoBoe
pacliupCHUC U CKATUC.



Temneparypa. CBsi3p TeMmIepaTypbl CO CKOPOCTbIO TEIJIOBOIO JIBWKEHHUS YaCTHULI.
Buytpennsis sneprusa. CrocoObl N3MEHEHUS BHYTPEHHEN SHEPIUU: TEIUIONEPEada U COBEPILLIECHUE
paboTbl. Bujipl Temonepenauu: TEMIONPOBOIHOCT, KOHBEKIUS, U3TyYCHHUE.

KomnuectBo TernoThl. YjaenbHas TEIIOEMKOCTh BemIeCTBa. 1emaooOMeH W TEeIUIoBOE
paBHOBecHe. YpaBHEHHUE TeIUloBOoro OanaHca. IlnaBneHue um oTBepleBaHUE KPUCTAIIIMYECKUX
BEIIECTB. YJelbHas TemioTa tuiasieHus. [lapooOpasoBanue u koHjaeHcauus. Mcmapenue.
Kunenue. YnenbHas TtermioTa mnapooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypbl KHUIEHHUS OT
aTMOC(EepHOTO JTaBICHUS.

Brnaxunocts Bo3ayxa.

OHeprus TOIMBA. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[punnunsr pabotsl TemoBbix asurarenei KIIJ[ TemoBoro pasurartens. Temsosble
JIBUTATEJIN U 3aIIATA OKPYKAIOIIEH CPEbI.

3akoH COXpaHCHUA U IPCBpAICHUS SDHCPIUH B TCIJIOBBIX ITPOIECCAX.

Jemoncmpayuu.

A S A AEE i e
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11.
12.
13.

Ha6nronenne 6poyHOBCKOTO JIBIKEHUS.

Ha6mronenue auddysun.

HaGnronenue siBeHnit cMauyuBaHUs M KalTWJUSIPHBIX SIBICHUH.

HaGnrogenue TeniaoBoro pacuiupeHus Tel.

N3menenue naBneHus ra3a mpu K3MEHEHUH 00bEMa U HArPeBAHUU WJTU OXJIKICHUU.
[IpaBuna n3mMepeHus TeMreparypsl.

Bunael Tenonepenayu.

OxnaxiIeHue PU COBEPIICHUU PabOTHI.

HarpeBanue nipu coepiiieHun paboThl BHEITHUMU CHJIAMH.

. CpaBHeHI/Ie TEINIOEMKOCTEH Pa3JINYHbIX BEIICCTB.

HaOmronenue Kumexus.
HaGnronenue mocTosiHCTBA TEMIIEPATYPhI TTPH TITABJICHHH.
Moenu TeIUIoBEIX ABUTATEIIEH.

Jlabopamopnuie pabomul u onvimel.

AR

10.
11.

OnbIThI 10 OOHAPYKEHUIO JECHCTBUS CHII MOJICKYIISIPHOTO TMPUTSKEHHUSL.

OIBITHI IO BBIPALNTHBAHUIO KPUCTAIOB ITOBAPEHHOM COJIM WIIM caxapa.

OMBITHI 110 HAOJIFOICHUIO TETUIOBOTO PACHIUPEHHMS ra30B, JKUJIKOCTEH U TBEPABIX TEIL.
Omnpenenenue AaBlieHUs BO3IyXa B OalsIOHE IITPHILIA.

OnbITHI, JEMOHCTPHPYIOIIME 3aBUCHUMOCTh JaBJICHHs BO3JyXa OT ero o0béma u
HarpeBaHUs WIH OXJIaKICHUS.

[IpoBepka THMNOTE3bl JHHEHMHONW 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPHUECKOH TPyOKe OT TeMIIepaTyphl.

Habmronenne u3MeHeHHs BHYTpEHHEH SHEpPrHM Tella B pe3ylbTaTe Teruionepenadyu u
paboThl BHEIITHUX CHUIL.

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

Ornpeznenenue yneabHOU TEMIOEMKOCTH BELIECTBA.

HccnenoBanue nmpoliiecca UCTIapeHus.



12. OnpeneneHue OTHOCUTENIBHOM BJIaXKHOCTH BO3yXa.
13. Ompenenenue yienbHON TEIUIOTHI IUIABICHUS JIbJA.

Paznen 7. 3J1eRTpnqec1me U MAarHUTHBIC SIBJICHUS.

OnexTpusanus Tei. /IBa poaa anekTpuyeckux 3apsaaoB. BzaumoaeiictBue 3apsyKeHHBIX TEI.
3akoH KynoHa (3aBUCMMOCTH CUJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEJl OT BEJIMYMHBI 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, MAarHHWTHOE).
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.

PabGoTa 1 MOTIITHOCTB ANIEKTpHUECKOTo ToKa. 3akoH Jkoyms—JIeHna. Dnekrpuyeckue ey u
MOTpeOUTENN dNEKTPUUECKO sHeprun B ObITy. KOopoTkoe 3aMbIkaHue.

IlocrostHHBIE MarHuThl. B3anMojeHCTBHE IOCTOSHHBIX MArHHTOB. MarsmTHOE IIOJIC.
MaruuTHO€E 1oJie 3eMJIM U €r0 3HaYeHue JUIs KU3HU Ha 3emuie. OnbIT OpcTena. MarHuTHoe mnosje
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 AEeKTPUUECKUX 3apsi10B U B3aUMOJCHCTBUE 3apsKEHHBIX Tell.
YCTpOoKCTBO U AEUCTBUE DIIEKTPOCKOIIA.
DneKTpocTaTUYeCcKas UHIYKIHUS.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsi/IOB.
[IpOBOTHUKH U TUDTIEKTPUKH.
MogenupoBaHHUE CUTIOBBIX JJUHHUM JJIEKTPUUECKOTO TOJIS.
HcTouHMKH OCTOSSHHOTO TOKA.
JlericTBuUA SIIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUN TOK B KUJKOCTH.
. I'a30BBblii pa3psa.
. I3Mepenune cuibl TOKa aMIIEPMETPOM.
. I3MepeHnune 3JIeKTpUYECKOr0 HAIIPSKEHUS BOJIBTMETPOM.
. Peocrar u marazuH conpoTHUBIEHUN.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

BzanmogelicTBre MOCTOSHHBIX MAarHUTOB.

MoienupoBaHrE HEBO3MOKHOCTH Pa3/IEJIEHUs TIOJIFOCOB MArHMTa.
MoienupoBaHrE MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.
OmnsIT Dpcrena.

MarnuTHO€ 1oJie TOKa. DJIEKTPOMAarHur.

JlelicTBME€ MarHMTHOTO TOJISl HA POBOJIHUK C TOKOM.
DNEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.

HccnenoBanue siBIEHUA 3JIEKTPOMArHUTHOM WHTYKIIHH.

OnsiTel Dapanes.

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

Jlabopamopusie padbomot u onvimel.

1. OmnbITHI MO HAOIIOACHUIO IEKTPU3ALUN T UHAYKIIUEH U TIPU COTPUKOCHOBEHUH.

2. HccnenoBanue AeMCTBUS JIEKTPUUECKOTO MOJISI HA TPOBOTHUKH U IUDJIEKTPUKH.

3. COopka u mpoBepka pabOThI AMEKTPUIECKOH e MOCTOSHHOTO TOKA.

4. HW3mepeHue u peryaupoBaHUE CUIIBI TOKA.

5. H3mepenwne u peryinupoBaHUe HAMPSKECHHS.

6. VccnenoBaHue 3aBUCUMOCTU CUJIbI TOKA, UIYIIETO Yepe3 pe3UCTOp, OT COMPOTUBIICHUS
pe3ucTopa U HANPSHKEHUS Ha PE3UCTOPE.

7. ONBITHI, IEMOHCTPUPYIOITNE 3aBUCUMOCTD JIEKTPHUIECKOTO COTIPOTHUBIICHHUS MMPOBOHUKA
OT €r0 JUTMHBI, TUIOIIA/IA MTOTIEPEYHOTO CEYCHUS U MaTepHaa.

8. IIpoBepka mpaBuiia CIOKEHUS HANPSHKEHUW TP MOCIIEI0BATEIBHOM COCAMHEHUHU JBYX
PE3UCTOPOB.

9. IlpoBepka mpaBuia sl CUJIbI TOKA IPU NApAJIIEIIBHOM COEAMHEHUU PE3UCTOPOB.

10. Onpenenenue paboThHI AEKTPUUECKOr0 TOKA, UAYLIETO Yepe3 PE3UCTOP.

11. OnpeneneHne MOLIHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIIEMON Ha PE3UCTOPE.

12. MccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, UIYHIErO Yepe3 JIAMIIOUKY, OT HAIpPsOHKEHUs Ha
HEN.

13. Onpenenenne KIIJI narpeBarens.

14. MccnenoBaHue MarHUTHOTO B3aUMOJIEHCTBHUSI IOCTOSTHHBIX MarHUTOB.

15. V3yuyeHue MarHuTHOTO MOJISl TIOCTOSIHHBIX MAarHUTOB MPU UX 00bETUHEHUH U PA3/ICICHHUH.

16. MccnenoBanue AeMCTBUS IIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbl B3aMMOJICHCTBHS KaTYIIKA C TOKOM U
MAarHuTa OT CHJIbI TOKa U HAIPaBJICHUs TOKA B KaTYIIKeE.

18. M3yyeHue AeCTBUSA MArHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM.

19. KoHctpyupoBaHue 1 u3ydueHue padoThl AIEKTPOIBUTATEIS.

20. U3mepenune KII/] anekTpoaBuraTeibHOM yCTAaHOBKHU.

21. OnpITEl MO HCCIEAOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM HWHIYKIMHU: HCCIEAOBaHUE
W3MEHEHU 3HAYEeHUsI U HANIPABJICHUSI UHIYKIIMOHHOTO TOKa.

9 KIIACC

Pazngen 8. Mexannueckue siBJICHHUA.

MexaHn4deckoe JBHKCHHUE. MaTCpI/IaJ'IBHaH touka. Cucrema orcuéra. OTHOCUTEIHLHOCTh
MECXaHUYCCKOIo ABUIKCHUS. PaBHOMepHOC HpﬂMOHHHCﬁHOC JABHIXKXCHUC. HepaBHOMepHOC
HpHMOHHHCﬁHOC JABWOKCHUC. CpCI(HSISI U MTI'HOBCHHAsi CKOPOCTb TCjIa IIPU HEPABHOMCPHOM
JABHIKCHUMU.



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

PaBHOMepHOE ABIMKEHHE TIO OKpYykHOCTU. Ilepnon m wacrora oOpamienus. JIuHeliHas 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 TPEHHUS CKOJIbKEHUS, CHUIa TPEHUSI TIOKOSI,
JPyTUe BUBI TPCHHSL.

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

PaBHOBecue marepuanbHO# ToOUukH. AOGCOMIOTHO TBEPI0E Teno. PaBHOBecHe TBEpAOTO TEena
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 pabotel. [loTeHIManpHass SHEPrus Tena, TMOIHATOTO HaJ TOBEPXHOCTHIO 3EMIIH.
[TorenumansHas sHEprus cxarol npyxuHbl. Kunernueckas sHeprus. Teopema 0 KUHETUYECKOM
SHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPTUH.

Hemoncmpayuu.

1. HalGmroneHne MeXaHHYeCKOTO ABMKEHUS Tela OTHOCUTEIBHO PA3HBIX TEJ OTCUETA.
CpaBHeHuMeE IMyTeH U TPACKTOPUH IBMXKEHHUS OJTHOTO U TOTO K€ T€JIa OTHOCUTEJIBHO Pa3HbIX
TeJ OTCUéTa.

H3Mepenne CKOpoCTH U YCKOPEHUS PSIMOJTMHEHHOTO IBUKEHUS.

HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JIBUKEHUSI.

HaGnronenue aBukeHus Teja 1Mo OKPY>KHOCTH.

HaGnronenne MexaHWMYECKUX SBJICHHH, MPOUCXOIANINX B cucteMe oTcuéra «Tenmexkay
pHu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTENILHO KabuHeTa (DU3HUKH.
3aBUCHUMOCTb YCKOPEHHUSI TeJla OT MacChl TeJa U ICUCTBYIOIIEH HA HETO CHUJIBI.
Halnronenue paBeHCTBa CHIT TPU B3aUMOJICHCTBUN TEJI.

N3meHeHue Beca Tena Ipu YCKOPEHHOM JIBM)KEHHH.

10. Ilepenaua ummynbca npyu B3aUMOJICHCTBUH TEI.

11. IIpeoOpazoBaHus SHEPTUU TIPU B3aUMOJCHCTBUU TEI.

12. CoxpaHeHHre UMITyJIbCa IPU HEYIIPYTrOM B3aUMOJCHCTBUU.

13. CoxpaHeHHe UMITyJbCa MPU a0COTIOTHO YIIPYrOM B3aUMOJCHCTBUU.

14. HabnrogeHre peakTUBHOTO JIBHKEHUSI.

15. CoxpaHeHHe MEXaHUYECKOM SHEPTUU TTPHU CBOOOHOM MaJCHHH.

16. CoxpaHeHre MEXaHUYECKOW SHEPIUU NpU JBUKEHUU Teja M0J] AEUCTBUEM NTPYKUHBI.

N
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Jlabopamopusie pabomot u onvimol.

1. KoHcTpyupoBaHue TpakTa i pa3roHa U JajdbHENIIero paBHOMEPHOTO ABMKEHHS IIapHUKa
VI TETEKKH.



2. OmpeneneHue cperHEl CKOPOCTH CKOJBXKEHUS OpycKa WM JBWKEHHS MIapuKa IO
HAaKJIOHHOH IUIOCKOCTH.

3. OmpezneneHue yCKOpeHHUs Tejla IpPU PABHOYCKOPEHHOM [BMKEHMM II0 HAKIOHHOMN
IIJIOCKOCTH.

4. HccnenoBaHue 3aBUCHMOCTU IYTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JBM)KCHUHU 0e3
HA4aJIbHOM CKOPOCTH.

5. TIpoBepka rumoTe3bl: €CliM IpU PaBHOYCKOPEHHOM JIBIKCHHU 0€3 Ha4aJbHOW CKOPOCTH

IIyTU OTHOCSTCS KaK psiJl HEYETHBIX YHCEI, TO COOTBETCTBYIONINE MPOMEXKYTKH BPEMEHH

OJIMHAKOBEI.

HccnenoBanue 3aBUCMMOCTH CUJIbI TPEHUS CKOJIBKEHMSI OT CUIIBI HOPMAJIbHOTO JAABJICHUSI.

Onpenenenne KodhUITUESHTA TPEHUS CKOJIBKCHHUSL.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenne pabOTBI CHJIBI TPEHUS TP PABHOMEPHOM [JBWKEHHUH Tela TIO

TOPU30HTAJIBHON TTOBEPXHOCTH.

10. Onpenenenne pabOThl CUJIBI YIIPYrOCTH NpHU NOAbEME TIpy3a C MCIOIb30BAaHUEM
HETIOIBM’KHOTO U TIOJIBIPKHOTO OJIOKOB.

11. M3yyeHune 3aKoHA COXPAHEHUS SHEPTUU.

Lo

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.

Habmonenue xoneGanuii Te moj 1eHCTBUEM CHIIBI TSHKECTH U CUIIBI YIPYTOCTH.
Habmonenue xoneGanuii rpy3a Ha HUTH U Ha MPYKUHE.

Habmronenue BbIHYX/IEHHBIX KOJIe0aHUI 1 pe3oHaHca.

Pacrmipoctpanenue mpoJ0abHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).

Habmtonenue 3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUECKHI pE30HAHC.

AN e

Jlabopamopnuie pabomel u onvimel.

1. OnpeneneHHe YaCTOTHI U IIEpHUoaa KOJIeOaHMI MaTeMaTHYECKOr0 MasTHUKA.
2. OnpeneneHHe YacCTOTHI U IIEprUoaa KoJieOaHMt MPYXXUHHOTI'O MasgsTHHKA.
3. MHccnenoBaHue 3aBUCUMOCTH nepuoaa KoJIeOaHMI MOABCIICHHOT'O K HUTHU I'py3a OT JJIMHBI

HUTH.

4. HccnenoBaHue 3aBUCHUMOCTH MepHOAa KojeOaHWH IMPYKMHHOTO MasTHHUKA OT MAaccChl
rpysa.

5. TIpoBepka HE3aBUCHUMOCTHU NepHoaa KojeOaHHil rpy3a, MOJBEIIEHHOTO K HUTH, OT MacChl
rpysa.

6. OIBITBI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTh ME€pHO/ia KoeOaHUH MPY>KUHHOTO MasiTHUKA
OT Macchl rpy3a 1 )KECTKOCTHU MPYKUHBI.
7. W3mepeHue yCKOpeHUs: CBOOOJHOTO MaCHHUS.



Paznen 10. 3JICKTp0MaFHI/ITHOG moJie " 3JICKTPOMArHuTHbLIC 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. CpoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
2. BoHOBEBIE CBOWCTBA CBETA.

Jlabopamopubvie padbomot u onvimel.
1. W3yuenue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOMIIBLHOTO TeedoHa.
Pa3znen 11. CBeToBbBIE AABJICHUS.

JlyueBast moxenb cBera. Mcrounuku cBeta. IIpsMonnHeliHOe pacnpoCTpaHEHHUE 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.

Jlunza. Xon nydeit B numH3e. Onrmueckas 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.

[IpsimonuHelHOE pacpoCTpaHEHHUE CBETA.

OtpaxxeHue cBera.

[Tonyuenue n300pakeHHi B MIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomnenue cpera.

OnTHyecknii CBETOBOI,.

Xoa mydeii B coOuparoleit TuH3e.

XoJ ayder B paCcCEUBArOLLEH JIMH3E.

[Tonyuenue n300pakeHH ¢ TOMOIIBIO JINH3.

. IIpunnun neiictBus QoToamnmnapara, MUKPOCKOIa U T€JIECKOTIA.
10. Mopaens rinasa.

11. Pa3noxxenue 6e10ro cBeTa B CIEKTP.

12. Tlonmy4yenue Oenoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.

O X NNk L=

Jlabopamopusie pabomot u onvimol.

1. HccnegoBaHue 3aBUCUMOCTH yrijia OTpaKCHHs CBETOBOTO Jiyda OT yIJia MaaACHUs.

2. I/I3yquI/Ie XapaKTCPUCTUK I/I306pa)KCHI/I$I npeamMceTa B IJIOCKOM 3CpKaJIC.

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



[Toyuenune n300pakeHHI ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.

Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONITHYECKOM CHITBI COOMPAFOLICH JINH3BI.

OMBITHI 110 PA3TI0KEHUIO OEIIOT0 CBETA B CIIEKTP.

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

Nk

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 U3JTy4eHUS U MOTJIOMICHHUS.

CrieKTphl pa3IU4HbIX Ia30B.

Cnekrtp Bogopoaa.

HaGmronenue tpexoB B kamepe BunbcoHna.

PaboTa cuéTunka HOHU3UPYIOUTUX U3TyUYEHUN.

Peructpanus uznydeHus NpupoJHbIX MUHEPAJIOB U MPOIYKTOB.

AR

Jlabopamopnuie pabomel u onvimel.

1. HaOmogeHue CruTONIHBIX U JIMHEHYATHIX CICKTPOB U3TyUCHHUS.

2. HccrnenoBanue TpEeKOB: W3MEPEHHE SHEPrHUM YACTUIBI 0 TOPMO3HOMY IyTH (110
dhoTtorpadusim).

3. H3mepeHue paguoakTHBHOTO (OHA.

IoBTOPUTEIBHO-00001AKOIIHUIA MOTYJIb.

[ToBTOpHTENEHO-0000MIAONTMI MOTYIb TPEAHA3HAUCH ISl CUCTEMAaTHU3aK 1 0000IIeH s
IPEAMETHOTO COJICP)KaHMsI U OBITA JEATEILHOCTH, IIPHOOPETEHHOTO MPU M3Y4EHHH 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 BUBI ACATEIbHOCTH,
Ha OCHOBE KOTOpbIX oOOecreyuBaeTcsi JOCTHKEHME MpPEJMETHBIX M MeTalpeIMEeTHbIX
IUIAHUPYEMBIX pPEe3ylbTaToB OOy4yeHHs, (OpPMUPYETCS eCTECTBEHHOHAy4YHas IPaMOTHOCTD:
OCBOEHHUE HayYHBIX METOJIOB UCCIIEOBAHMSI SIBJIEHUI IPUPO/IbI ¥ TEXHUKH, OBJIAIEHUE YMEHUAMU
OOBSICHATH (PU3MUECKHUE SBJICHUS, NPUMEHSS OJTYUYEeHHBIE 3HAHUS, pelIaTh 3a7a4k, B TOM YHUCIIe
KAauEeCTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.



[IpyHIMOMATBHO AESITEIbHOCTHBIN XapaKTep JaHHOTO pas3fella pealn3yercs 3a CYET TOoro,
4TO 00ydarolIrecs BBIIOJIHAIOT 33JaHUs, B KOTOPBIX UM TpeasIaraercs:

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
IIPOBCPKU IT'KIIOTE3 U MOJTYUCHUS TCOPETUICCKUX BBIBOJOB;

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 PE3YJBTATBI OCBOEHHUSA IMPOI'PAMMBI 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 Yy
obOyuarorerocs OyanyT chOpMUPOBAHBI CIEAYIONTNE TUIHOCTHBIE PE3YyIbTaThl B YaCTH:

1) naTPpHOTHYECKOTr0 BOCIIUTAHUSA:

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

—IICHHOCTHOE OTHOUIEHHE K IOCTHKEHHUSIM 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;

—OCO3HaHUE BaKHOCTU MOPAJIbHO-3THUYECKUX ITPUHLUIIOB B JIEATEILHOCTH YYEHOTO;

3) acTeTMYECKOr0 BOCIIUTAHMSI:

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

4) IEeHHOCTH HAYYHOI'0 IMO3HAHUSA:

—O0CO3HaHHE HEHHOCTU GU3NYECKOI HayKU 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 0e30MacHOro oOpasza *KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHDPE,
BKHOCTH MpPaBWJI OE30MACHOTO MOBEJIEHUS Ha TPAHCIOPTE, Ha JAOpOrax, ¢ JIEKTPUUECKUM U
TEIUIOBBIM 00OPY/IOBAHUEM B JIOMAIIIHUX YCIOBHUSX;

—cOpMUPOBAHHOCTh HaBbIKa pedIeKcuu, MpPU3HAHKE CBOEro IMpaBa Ha OMIMOKY U TaKOrO 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 3HAHUM;

—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 IMOCJIEACTBUI [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 ¥ 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 Ae(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKY;

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

— CTpEMJIEHHE aHAJTM3UPOBATh U BBISIBIISITH B3AUMOCBSI3U PUPO/IbI, 00IIECTBA M SKOHOMHUKH, B TOM
YHClie C UCTOIb30BaHUEM (PU3NUECKUX 3HAHU;

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

METANPEIAMETHBIE PE3YJIbTATDBI

B pesymeraTe OCBOEHHS TporpaMMbl 10 (HU3UKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOydaromerocst OyayT cOpMHpPOBAaHBI MeTaNnpeIMeTHbIE Pe3yJabTaThl,
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 YHUBepPCAJIbHbIe YUeOHbI€e 1eCTBUSA
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 COCTABIISATh aJTOPUTM pelIeHUs (PU3NUECKON 3a/1a4il WM TJIaHA UCCIIETOBAHUS
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 YHCIIE B XOJI BBINOJHEHHS (PU3UUECKOTO
UCCIIEZIOBAaHUST WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHMBIIMXCS CHTYalUH,
YCTaHOBJICHHBIX OLTUOOK, BOSHUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHSIM;



CTaBUTh Cce0s Ha MECTO OPYroro 4ejloBeKa B XOJ€ CIOpa WM TUCKYCCHH Ha HAYYHYIO TEMY,
IIOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYIroro;

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

HNPEIMETHBIE PE3YJIbTATbBI

K xoHiy oOyueHust B 7 KJiacce MpeIMETHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
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
BemecTBa (TBEpAOE, IKUAKOE, Tazo00pa3HOE), MEXaHWYEeCKOe [BIDKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TPSIMOJMHEHHOE), TPACKTOPHS, PaBHOJCHCTBYOMAs CHIa, JcpopMarus
(ympyrasi, maacTU4ecKas), HeBECOMOCTh, COOOIIAIOIINECS] COCY/IbI;

paznuuaTth sBiaeHus (auddy3us, TEII0OBOE IBIKEHNE YaCTHUIT BEIIIECTBA, PABHOMEPHOE JBMUKEHUE,
HCPaBHOMCPHOC JIBWXCHUC, HWHCPLUA, BSaHMOHCﬁCTBHC TCJI, PAaBHOBCCHUC TBépI[I)IX T€I1 C
3aKpEIUIEHHOM OChIO BpAalllCHHMS, TIepeava JaBJICHUS TBEPABIMU TEIIAMHU, KUIKOCTSIMHU U Ta3aMH,
aTMocdepHOe JaBJICHHE, IUTAaBAHUE TEJI, TPEBPAIICHUS] MEXaHHYECKOHN SHEPryuH) IO OMMUCAHUIO X
XapaKTCPHBIX CBOMCTB ¥ Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I'-IGCKOG SIBJICHUC,
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 JKAUBOU U
HEXUBOW mpupoje, NEHCTBUE CUJIbI TPEHUS B MPHUPOAE U TEXHHUKE, BIUSHUE aTMOC(EPHOTO
JABJICHUS Ha KMBOW OpPraHu3M, IJIaBaHUE PbIO, pblUard B TeJe YesoBeKa, IPU ITOM MEPEBOIUTh
MPaKTUYECKYIO 3a71a9y B yU4eOHYIO, BBIJCIATH CYIIIECTBEHHBIC CBOMCTBA (MpU3HAKN) (PU3UUECKUX
SIBIICHUIA;

OTHCHIBATh U3yYCHHBIE CBOMCTBA TN U (U3NUYECKUE SIBJICHUS, UCTIONb3Yys (PU3HUECKUE BETUYUHBI
(macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpEMs, IyTb, CKOpPOCTb, CpEIHSsS CKOPOCTh, CHJIA
YIOPYroCTH, CUJIa TSKECTH, BEC Tela, CHJIa TPEHUs, JaBieHue (TBEPIOro Tena, KUIKOCTH, ras3a),
BBITAJIKMBAIOIIAsl CHJIa, MEXaHMuYecKas padoTa, 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 eAMHUIBI (PU3NYECKUX BEIMYMH, HAXOAUTH (OPMYJbl, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO
BEJIMYMHY C JPYTMMH BEIUYMHAMHU, CTPOUTH IpapUKH W3yYEHHBIX 3aBUCHUMOCTEH (hU3HUECKUX
BEJIUYMH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3MUECKUe SBICHHUS M IPOLIECCHl, HCIOJB3Ys IpaBHiia
CIIOEHHMsI CHII (BJIOJIb OJJHOM MpsiMOif), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesa, IpaBUIIO
paBHOBecHs pblyara (0JI0Ka), «30JI0TO€ MPaBUIIO» MEXAHUKH, 3aKOH COXPaHEHUS MEXaHHM4eCKOH
SHEpruM, TMpH OSTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U 3alUCBIBAaTh €ro
MaTeMaTH4eCKOe BBIPAKECHUE;

OOBSACHATh (U3MYECKUE SIBICHUS, MPOLIECCHI U CBOMCTBA TeN, B TOM YHCIE M B KOHTEKCTE
CUTYaIluil MPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATh NPUYUHHO-CIIEICTBEHHBIE CBS3H,
CTpOUTH OOBACHEHHWE M3 1—2 JOTMYECKHX IIaroB C OMOpod Ha 1—2 HU3y4yeHHBIX CBOWCTBA
(bu3MUeCKuX SBICHUHN, (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 MPOBOAUTH PACUETHI, HAXOIUTH CIIPABOYHbBIC
JaHHBIE, HEOOXOIMUMBbIE IS peHIeHHs 3aJad, OIEHHWBATh PEATUCTUYHOCTh MOTY4eHHOMN
(bu3MUECKON BEIUYUHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PELIUTh MPH TOMOINU (PU3UYECKHX METOJOB, B
OTIMICAHWU WCCIICJIOBAHMSI BBIACISATH MPOBEPSEMOE MPEAIONoKeHHe (TUIOTe3y), pa3nudarh U



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

MIPOBOJIUTH OIBITHI IO HAOMIOACHUIO (PU3MUYECKUX SIBICHWNA MM (PU3UUYECKUX CBOWCTB TEIl:
(bopMynHupoBaTh MPOBEPSEMBbIC MPEINOJI0KEHHUS, COOMpaTh YCTAHOBKY W3 MPEIOKEHHOTO
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 3aJITaHHOU a0COTIOTHOM MOTPEITHOCTH U3MEPEHUIA;

MPOBOJIUTh HCCIIEJOBAHMUE 3aBUCHMOCTH OJHOW (DU3MYECKOM BEIMYMHBI OT JpPYyrol ¢
HCII0JIb30BAHMEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JIBWXKYIIETOCs Teia OT
BPEMEHHU JIBIDKCHHS Tella, CWJIbI TPEHHS CKOJBKEHHUS OT Beca Tela, KadecTBa 00pabOTKH
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 KUIKOCTH, €€ HE3aBHUCHUMOCTH OT IJIOTHOCTH Teja, OT TNIyOMHBI, HA KOTOPYIO
MOTPYKEHO TEJIO0, YCIOBUH IUIaBaHMsI TEJl, YCIOBUN PaBHOBECHS pblyara 1 OJOKOB), yHaCTBOBATh
B IUIAHUPOBAHMU Y4e€OHOTO HCCIIEJOBaHMs, COOMpaTh YCTAHOBKY U BBINOJIHATH HW3MEpPEHUS,
cienys TpeAoKeHHOMY IUIaHy, (UKCHUpOBAaTh pE3YyNbTaThl IOJYYEHHOW 3aBUCHUMOCTHU
¢bu3nyecKkux BEIMYMH B BUAE NPEUIOKEHHBIX TaOMUI U TpadUKOB, Je€iaTh BBIBOJBI IO
pe3yibTaTaM HCCle0BaHMUS;

MIPOBOJUTH KOCBEHHbIE HM3MEpEHUs! (PU3MUECKUX BEIMYUH (TUIOTHOCTH BELIECTBA >KMJIKOCTH U
TBEPAOrO Teja, CuUja TPEHUs CKOJbXKEHHUS, JaBlIEHWE BO3[yXa, BBITAJKHUBAIOIIAs CHJIA,
JefcTByIoNas Ha NOTPYKEHHOE B )KUJIKOCTh TENO, KO3()(PUIIMEHT MM0JIe3HOr0 JEHCTBUS MTPOCTHIX
MEXaHHU3MOB), Clelys MPEeAI0KEHHONM HMHCTPYKLMU: MPHU BBINOJIHEHUH U3MEpPEHHH coOuparth
9KCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYEHUE UCKOMOM BEJTMUYUHBI;

coOJr01aTh MpaBHJia TEXHUKU O€30TMTaCHOCTH MpH padboTe ¢ 1abopaTopHbIM 000pYI0BaAHUEM;
yKa3bplBaTh HPUHLUINBI JEHCTBUA NPUOOPOB M TEXHUUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOLIAIOIINECS COCYIbl, OapOMETp, pblyar, MOABHKHBIA U HENOABWAKHBIN OJIOK,
HaKJIOHHAas MJIOCKOCTb;

XapaKTepU30BaTh NPUHLMUIIBI JEHCTBHUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWCTB C
Omopol Ha uX oOmucaHusg (B TOM 4YHCIe: MOJAUIMIIHUKH, YCTPOMCTBO BOJOIPOBOJA,
THJIPABINYECKUN IIPecC, MAaHOMETP, BBICOTOMEp, MOPIIHEBOH HAcOC, apeoMEeTp), UCHONb3Ys
3HaHUS O CBOMCTBaxX (PM3MUYECKUX SBICHMM U HeoOXoauMble (U3NYecKue 3aKOHbl MU
3aKOHOMEPHOCTH;

IPUBOANUTE MPUMEPHI (HAXOAUTHh MH(DOPMALMIO O IpUMepax) MPAKTUYECKOIo HCHOJIb30BAHUSA
(bu3nYecKrx 3HaHUHN B TIOBCEIHEBHOM XU3HU Ul oOecrieueHHs 0e3011acHOCTH NPH 0OpAILEHUH €
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHUsS 370pPOBbS M COOJIIOAEHUS 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
HCTOYHHUKOB BBIACIATh MHPOPMALUIO, KOTOPAs SIBJIAETCS MPOTHUBOPEUYMBOW MM MOXKET OBITh
HEI0CTOBEPHOI;

UCTOJb30BaTh MPU BBIIOJHEHMHM Y4YeOHBIX 3a/JaHUl HAayYHO-TOMYJSIPHYIO JIUTEPATypy
(GU3NYECKOro CcojepKaHMs, CIpaBOYHbIE MaTepualibl, pecypchl ceTh VIHTepHeT, BIaieTh
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(POPMAIMM W3 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 YUeOHBIX MCCIEOBAHUN, NMPU 3TOM TPAMOTHO HCIOIB30BATh
M3yUYEHHBIN MOHATUIHBIN anmapar Kypca (pU3HKH, COTIPOBOXK/JIATh BBICTYIIJICHUE NIPE3EHTAINEH;
IIPU BBINOJIHEHUH y4€OHBIX MPOEKTOB U MCCIEIOBAHUN pacHpeAessaTh 003aHHOCTH B TpyIIe B
COOTBETCTBUM C IIOCTABJIEHHBIMU 3aJadyaMi, CJIEAUTH 3a BBHINOJIHEHUEM IUIAaHA JEHCTBUH,



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(HOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUN:

HCI0JIb30BATh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUYKEHUE aTOMOB M MOJIEKYII,
arperaTHbIE COCTOSIHMSI BEIECTBA, KPUCTAJUIMYECKWE W aMop(HbIe Tena, HACHIICHHBIH U
HEHACBHIIEHHBIN Map, BIAXKHOCTh BO3MyXa, TEMIEpPaTypa, BHYTPEHHSS SHEPIus, TEIIOBOM
JIBUTaTelb, 3JEMEHTAPHBIM AJIEKTPUUYECKUI 3apsi, 3JIEKTPUYECKOE I10JIe, IPOBOJHUKU U
JMAJIEKTPUKH, TIOCTOSTHHBIHN JIEKTPHUYECKUI TOK, MArHUTHOE TIOJIC;

pasnuyath sBJIEHUS (TEIIOBOE pacIIMpeHHe U CKaTHe, TeIionepeaadya, TEIIOBOEe paBHOBECHE,
CMauyuBaHKe, KAWUISPHBIC SBJICHUS, UCIIAPCHHUE, KOHJCHCAIUS, TUIABICHUE, KPUCTATU3AIUs
(oTBEepaeBaHME), KHUIIEHME, Teronepenada (TEMIONPOBOJIHOCTb, KOHBEKLHUS, W3JIy4YeHHUe),
ANIEKTpU3ALUS TeJ, B3aUMOJCIHCTBUE 3apsJioB, ICHCTBUS DJIEKTPUUECKOIO TOKa, KOPOTKOE
3aMbIKaHHe, B3aMMOJCHCTBIE MAarHUTOB, JACWCTBHE MarHUTHOTO IOJISI HA MPOBOJHHUK C TOKOM,
AIIEKTPOMArHUTHAsT MHIYKIKS) MO ONMCAHHUIO MX XapaKTEPHBIX CBOWCTB W HAa OCHOBE OTIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (U3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE N3YUYCHHBIX (PH3UYECKUX SBJICHUN B OKPY)KAIOIIEM MHPE, B TOM YHCIIE
¢du3nveckne SBICHUS B TPHUPOJE: IMOBEPXHOCTHOE HATSIKEHHE W KANWJUIIPHBIC SIBJICHUS B
MPUPOJIe, KPUCTAILIIBI B MpHpoje, udnydenre CoiiHIa, 3amMep3aHue BOJOEMOB, MOPCKUE Opu3bl,
o0Opa3oBaHHUE pOCHl, TyMaHa, UHEsl, CHETa, 3JIEKTPUUYECKUE SBJICHUS B aTMOc(]epe, FIMEeKTPUIECTBO
KUBBIX OPraHU3MOB, MarHUTHOE TOJe 3eMid, Apeld IMooCcoB, poJib MArHUTHOTO TOJS IS
KHU3HU Ha 3emiie, MOJISIPHOE CUSTHHE, NIPU 3TOM MEPEBOIUTh MPAKTUYECKYIO 3a/auy B y4eOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MTPU3HAKH) (PU3UUECKHUX SBIICHUA;

OINMCBIBATH U3Y4YEHHBIE CBOMCTBA Te U (PU3UUECKUE ABJICHUS, UCTIOJIB3Ys (PU3MUECKHE BETUUMHbI
(TeMmepatypa, BHYTPEHHsISI SHEPT U, KOJMYECTBO TEIUIOTHI, yelbHas TEINIOEMKOCTh BELIECTBA,
yZlenbHas TEIUI0Ta IJIaBJIEHUS, YeIbHas TEIUI0Ta Iapoo0pa3oBaHus, yAelbHas TEIIOTa CrOPaHHs
TOIUIMBA, KOA(PPUIMEHT MOJE3HOrO AECHUCTBHUS TEIIOBOM MALIMHBI, OTHOCUTENbHAS BIIAXKHOCTb
BO3/lyXa, IEKTPUUYECKUM 3apsiyl, CWia TOKa, 3JEKTPUUYECKOE HANpsHKEHUE, CONPOTHUBIICHUE
IIPOBOJIHUKA, YJIEJIbHOE COIIPOTHBIIEHUE BEIIECTBA, pa0OTa U MOIIHOCTh AJIEKTPUYECKOIO TOKA),
IPU OIHUCAHUU IPABUIBHO TPAKTOBaThb (DU3MYECKUN CMBICH HCHOJIb3YEMBIX BEJIUYMH,
0003HaueHMsI M €IUHULBI (PU3UUYECKUX BEJIWYMH, HaXOAUTh (OPMYIIbl, CBSA3BIBAIOIIUE JAHHYIO
(GU3NYECKyr0 BEIUYMHY C IPYITMMHU BEJIMYMHAMM, CTPOUTH I'paMKu M3yYEHHBIX 3aBHCUMOCTEH
(bu3n4ecKuX BEIUYNH;

XapaKTepu30BaTh CBOMCTBA TeJsl, (PU3MUECKUE SBJICHUS M IPOLECCHl, UCIOJb3Ysl OCHOBHBIE
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 SHEPIHH, IIPU 3TOM JIaBaTh CIIOBECHYIO (POPMYINPOBKY
3aKOHA U 3aIIUCBIBATh €M0 MAaTEMaTHUECKOE BbIPA)KEHUE;

OOBSCHATh (PU3UUECKUE MPOLECChl U CBOICTBA Ted, B TOM 4YHCIE U B KOHTEKCTE CHUTYaIUi
MIPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbISABIATh MPUUYUHHOCIEICTBEHHBIE CBSA3H, CTPOUTH
oOBbsicHeHHEe M3 1—2 JIOTMYECKUX IIaroB ¢ OMopod Ha 1—2 W3y4EHHBIX CBOMCTBA (PU3MUECKHX
SBJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3aJaud B 2—3 JEHCTBUS, MCHOJB3Ys 3aKOHBI M (OPMYIIbI, CBS3BIBAIOLINE
¢u3nyeckue BETUYMHBI: Ha OCHOBE aHA/IM3a YCIIOBHS 3aJaydl 3allUChIBaTh KPaTKOE 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, KOTOPbIE MOYKHO PpEIINUTh IMPH HOMOIIM (PU3MYECKHX METOJIOB,
UCTIOJb3Yysl OMHMCAHUE HCCIEIOBAHM, BBLICIATH IPOBEPSIEeMOE MPEANOJIOKEHUE, OICHUBAThH
MIPaBUILHOCTH MOPsJIKA MIPOBECHUS UCCIIEI0OBAHMUS, 1E1aTh BBIBOIbI;



MIPOBOJHUTH OTBITHI IO HAOMIOJICHUIO (U3WYSCKUX SBICHUN WM (U3UYECKUX CBOWCTB Tell
(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
IJI0maaM €€ TMOBEPXHOCTH, IJIEKTPHU3aLMs Tel U B3aUMOJCHCTBUE SJECKTPUUYECKUX 3apsJIOB,
B3aMMOJICIICTBHUE TOCTOSIHHBIX MAarHUTOB, BHU3YaJIM3allUsl MAarHUTHBIX TOJIEH MOCTOSTHHBIX
MarHuTOB, JEUCTBUS MAarHUTHOTO TIOJISI Ha TPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHWUTA,
CBOWCTBA  DJJIEKTPOJBUTATENI  IMOCTOSHHOTO  TOKa):  (opMynmupoBaTh  IpOBEpsieMbIC
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 HMCTOJB30BAaHUEM aHAJIOTOBBIX MPHOOPOB M JATYMKOB (DU3UYECKUX BEJIHMYUH,
CpPaBHUBATH PE3YJIbTaThl U3MEPEHUH C YIETOM 3aJaHHOM aOCOTIOTHOM MOTPEIIHOCTH;

MPOBOJIUTH HCCJICIOBAHUE 3aBHUCHMOCTH OJHOM (U3WYECKON BEIWYUHBI OT JPYrol ¢
WCIIOJIb30BAHUEM TPSMBIX U3MEPEHUI (3aBUCUMOCTh COTIPOTUBIICHUS TTPOBOJIHUKA OT €r0 JIJTUHBI,
TJIOMIAIA TIOTIEPEYHOTO CEYCHHUSI M YISIHHOTO COIMPOTHUBJICHHS BEIIECTBA MPOBOJHUKA, CHIIBI
TOKa, WIYIIETO Yepe3 TMPOBOJAHUK, OT HaNpsSHKEHWs Ha TPOBOJHUKE, HCCIECIOBAHNE
MOCJIEI0BATEILHOTO U MapaJIIEIbHOTO COSTMHEHNH TTPOBOTHUKOB): TUTAHUPOBATH UCCIIEIOBAHHE,
coOupaTh yCTAaHOBKY WM BBITIOJHATh U3MEPEHUs, CIACAYs MPEAI0KEHHOMY IUIaHy, (PUKCUPOBATh
pe3ynbTaThl TIOJYYEHHOW 3aBHCHUMOCTH B BHJE TaOmWIl M TpaduKOB, NeiaTh BBIBOIBI TIO
pe3ynbTaTam UCCIIECIOBAHMS;

MPOBOJIUTH KOCBEHHBIC M3MEpPeHUs (PU3NUYeCKUX BENHUMUH (yIesbHAs TETUIOEMKOCTh BEIECTBA,
COTIPOTUBIICHWE TIPOBOJHUKA, pabOTa M MOIIHOCTH DSJEKTPUUYECKOTO TOKA): IUIAHUPOBATH
U3MepeHus, cCoOUpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIIEIys MPEAT0KEeHHON UHCTPYKLUHU, U
BBIYHCIISATH 3HAYCHHUE BEJIUMYUMHBI,

coOJTr0/1aTh MpaBUJIa TEXHUKU O€30IMTaCHOCTH MpH paboTe ¢ 1ab0opaTopHbIM 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 SJIEKTPUUYECKON SHEPTUH, AIIEKTPOOCBETUTENbHbBIE MPUOOPHI,
HarpeBarelbHbIC AIIEKTPOTIPUOOPHI (mpumepsl), AIIEKTPUYECKHE MpeIOXpaHUTENH,
AJIEKTPOMArHUT, JJIEKTPOJBUraTeNIb IOCTOSHHOTO TOKAa), MCIOJb3YysS 3HAHHS O CBOMCTBAax
(buznuecKkux ABJICHUN U HEOOX0AUMbIe GU3NYECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M M3MEPHUTENbHbIE MPUOOPHI MO CXeMaM U
CXEMaTHYHbIM PUCYHKaM (3KUIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATEIH
BHYTPEHHETO CrOpaHusi, JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl JJIEKTPUUYECKUX IIernei ¢
MOCJIEIOBATENIbHBIM U TapajlyIeNIbHBIM ~ COCIMHEHUEM 3JIEMEHTOB, pasfiuyas yCJIOBHbBIC
0003HaYECHHUSI PIIEMEHTOB AIIEKTPUUECKHX IICTICH;

MIPUBOJIUTH MPUMEPHI (HAXOAUTh MHPOPMAIMIO O MPHUMEpax) MPaKTUYECKOTO HCIOJIb30BaHUS
(bu3nyecKuX 3HAHUI B MOBCEIHEBHOW KU3HU sl oOecrieueHns 0e30MacHOCTH MPH 00palleHnu ¢
npubopaMu M TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHS 370POBbS M COOIIOJCHUS HOPM
HKOJIOTMYECKOT0 TIOBE/ICHUS B OKPY’KaIOIel cpere;

OCYILIECTBIIATh TOHMCK HHPOpMauu (QuU3udeckoro cojaepkanus B VIHTepHeTe, Ha OCHOBE
MMEIOIIUXCS 3HAHUH U TyTEM CpaBHEHUS JOTIOJTHUTEIHHBIX ICTOYHHKOB BBIICTATH HH(OPMAILIUIO,
KOTOpasi SBISETCS MPOTUBOPEUYHUBOIN MIIM MOKET ObITh HETOCTOBEPHOM;

WCIOJIb30BaTh TMPH BBIMOJIHEHUM YYEOHBIX 3aJaHUi HAYYHO-TOMYNISIPHYIO JIUTEPaTypy
(u3MUECKOTO COJepXKaHUs, CIpaBOYHBIE MaTepuanbl, pecypchl cetu HHTepHeT, BIaaeTh
npuéMaMH KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus HMHPOpPMAIMKU W3 OJHOW 3HAKOBOM
CUCTEMBI B APYTYIO;

co37aBaTh COOCTBEHHBIEC MMCEMEHHBIC U KPAaTKHUE YCTHBIE cooO0IeHust, 000011as nHpopMaImo u3
HECKOJIbKUX HCTOYHUKOB (DU3MUECKOTO COJEpKaHUs, B TOM YHCIE MYOIWYHO MPEACTABISTH
pe3yibTaThl MPOEKTHOM WM UCCIENI0BATENIbCKOM JEATENbHOCTH, MpPU 3TOM TI'PaMOTHO



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

MIPY BBITIOJTHEHUH YYEOHBIX MPOEKTOB W UCCIICIOBAaHUHN (DU3MUECKUX MPOIECCOB PACIPENCIATh
00sI3aHHOCTH B TPYIIE B COOTBETCTBHH C TIOCTABICHHBIMU 33/Ia4aMH, CIICJIUTH 32 BBITIOJTHEHUEM
IJIaHa JCUCTBHA W KOPPEKTUPOBATH €ro, aJeKBaTHO OICHUBATh COOCTBEHHBIM BKJIAJ B
JEATEIIbHOCTD TPYIIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOACHCTBUE, MPOSBIISIS TOTOBHOCTh
pasperrats KOH(INKTHL

K xoHnity oOyueHust B 9 KJiacce nmpeIMETHBIE 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, dJIEKTPOMArHUTHBIC BOJHBI, IIKAJIA AJIEKTPOMATHUTHBIX 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 IPSIMOJIMHEHHOE IBIKEHHE, CBOOOJHOE TTAZICHUE TEJ, PABHOMEPHOE JIBIKCHHE
M0 OKPYKHOCTH, B3aMMOJICHCTBHUE TeEJI, PEAKTHBHOE JBIDKEHUE, KOJeOaTeIhbHOE IBUKEHUE
(3aTyxaroIue U BEIHYKJICHHBIC KOJeOaHMs), PpE30HAHC, BOJHOBOE JBIKEHUE, OTPAKECHHUE 3BYKA,
MPSIMOJIMHENHOE PACTIPOCTPAHCHUE, OTPAKEHHWE W TPEJIOMJICHHE CBETa, IMOJHOE BHYTPEHHEE
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 CBOWCTB M HA OCHOBE OMBITOB, JEMOHCTPUPYIOIIKUX
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 JBIKEHUE KUBBIX OPraHU3MOB, BOCIIPHUSATHE 3BYKOB KUBOTHBIMH, 3€MIIETPSICEHHE,
ceiicMHUecKre BOJIHBI, IlyHAMU, 3X0, [IBETA TEJI, ONTUUYECKHE SBJICHUS B IPUPOIE, ONOJIOTHUYECKOEe
NeCTBHE BUAUMOTO, YIbTPaduOJIETOBOTO M PEHTTEHOBCKOTO U3JIYYCHMH, €CTECTBEHHBIN
PaaMoOaKTUBHBIN (POH, KOCMUYECKHE JTyYH, PaJMOAKTUBHOE H3JTy4YE€HUE TPUPOIHBIX MUHEPAJIOB,
NeCTBUE paJHOaKTUBHBIX M3JIyYEHUN HA OpraHM3M uYejoBeKa), IMpU OSTOM IEPEBOJAUTH
MIPAKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIACIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX
SIBJICHUM;

OTIMCHIBATh U3yYCHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBICHHUS, UCTIOIb3Ys (PU3MUecKre BEeTHIUHbI
(cpenmHsis W MrHOBEHHAas CKOpPOCTh Tella IPH HEPaBHOMEPHOM JIBHKEHUHU, YCKOpPEHUE,
nepeMeleHue, MyTh, yriIoBasi CKOPOCTb, CUJIa TPEHUS, CUJIA YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHUE
CBOOOJHOTO TMAaJCHHUSA, BEC TeNa, MMIIYJIbC Teja, UMIYIbC CHUJIbI, MEXaHW4eckas paboTa u
MOIIHOCTb, TOTEHI[MATbHAS YJHEPT U Tella, MOIHATOTO HaJ TOBEPXHOCTHIO 3€MIIH, MOTEHIIMATbHAS
SHEPrUsl CHKATOM MPYXKUHBI, KHHETUYECKAsl SHEPTrusl, NOJIHAsE MEXaHWYECKas SHEprus, Nepuo u
4yacToTa KoJjieObaHui, TMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, TIOKa3aTellb
MIPEIOMIICHUS CPEIbl), IPU OMMCAHUM MTPABUIIBHO TPAKTOBATH (PU3NYECKUI CMBICI UCIIOJIb3YEMBIX
BENTUYMH, 0003HAYCHUS U €AMHUIIBI (PU3UUYECKUX BETUYMH, HAXOAUTHh (POPMYIIBI, CBS3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIUYUHY C JPYTUMH BEJIUYUHAMH, CTPOUTH TpaduKd H3Y4EHHBIX
3aBUCHUMOCTEN (PU3NYECKIX BEIHUNH;

XapaKTepr30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U TIPOIIECCHI, UCTIONB3Ys 3aKOH COXPAaHEHUS
SHEPrUM, 3aKOH BCEMHUPHOTO TATOTEHMS,, MPUHUMUII CYNEPHO3ULIMU  CUJ, MPUHIUI
OTHOCHUTENbHOCTH ["anuies, 3akonsl Hpl0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAKEHUS
U TPEJIOMJICHUS CBETa, 3aKOHBI COXPAHEHMS 3apsJ0BOTO M MAaCCOBOTO YHCEN MpU SIEPHBIX



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

OOBSICHATh (PU3UYECKUE MPOIECCHl U CBOMCTBA TeN, B TOM YHUCIE U B KOHTEKCTE CHTYyalui
MIPAKTUKOOPUEHTHPOBAHHOTO XapakTepa: BBISBISATh MPUYMHHO-CICACTBCHHBIC CBSI3U, CTPOUTH
oObsicHeHHEe M3 2—3 JIOTUYECKUX IIAaroB C OMOpPOW Ha 2—3 M3YYEHHBIX CBOWCTBA (PU3MUYECKHX
SBIICHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIe 3a7a4d (OTUPAIOIINECS Ha CUCTEMY U3 2—3 ypaBHEHHIN), 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 MJISi PEIICHHUS, TMPOBOJUTH pacué€Thl M OICHUBATH
PEATMCTUYHOCTB MOJYYCHHOTO 3HaUCHUs (PU3MYECKON BEIIMIHMHBL,

pacrio3HaBaTh TPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh IMPH TNOMOIIM (PU3HYECKHX METOJIOB,
WCTIOJNIb3Ysl OTHMCAHUE WCCIENOBAHMS, BBLICISTH IMPOBEPSIEMOE MPEANOI0KEHNE, OLEHUBAThH
MPaBUIBHOCTh TOPSAKA TIPOBEACHUS HWCCIEIOBAHMS, JelaTh BBIBOJBI, HHTEPIPETHPOBATH
pe3yIbTaThl HAOIIOACHUH U OTIBITOB;

MIPOBOJIUTH OTBITHI 1O HAOMIOACHUIO (PU3MUYECKUX SIBICHUH WM (DU3NYECKUX CBOMCTB TEl
(u3ydyeHue BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpPAaHEHWS DHEPTUH, 3aBUCHMOCTH IE€PHOMA
KOJIEOaHUH TIPY)KUHHOTO MAasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aAMILTUTY/IBI MaJIbIX KOJEOaHMM, PSIMOJIMHEHHOE pAaCcIIPOCTPAHEHUE CBETA, Pa3jIoKeHHUE OeIoro
CBETa B CHEKTp, M3yUYEeHHE CBOWCTB M300paKeHUS B IUIOCKOM 3€pKajie M CBOMCTB M300paKEHHS
npeaMeTa B cOOMparoNieil JTHH3e, HaOMI0IeHNe CIUTONIHBIX U JIMHEHYaThIX CIICKTPOB M3ITyICHHUs):
CaMOCTOSITEIIEHO COOMpAaTh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pYIOBaHMUS, OMMCHIBATH XO/T
OTIBITA U €TO PE3YJbTAaThl, POPMYIHUPOBATH BBHIBOJIBI;

MIPOBOJUTH NMPU HEOOXOJMMOCTH CEPHIO MPSAMBIX H3MEPEHM, ONpejenss cpeqHee 3HaueHue
n3MepseMoil BemnuuHbl ((POKYCHOE PACcCTOSIHHE coOMparomiel JIMH3bI), 000CHOBBIBATH BBIOOP
crioco0a n3MepeHus (M3MEpPUTEIIBHOTO MPUOopa);

MIPOBOJUTH HCCJIENOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEJIIMYMH C HCIOIB30BAHUEM MPSMBIX
M3MepeHul (3aBUCUMOCTh MyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBIKEHUU 0€3 HadallbHOM
CKOPOCTH, MepuoJia KojaebaHuii MaTeMaTUYeCKOT0 MasiTHUKA OT JITMHBI HUTH, 3aBUCUMOCTH yIJia
OTpakKeHMsI CBETa OT yIJIa MaJeHHsl M yrja MNpejloMJIeHHS OT yrjla MaJeHus): IJIaHUPOBATh
UCCIIEIOBAaHUE, CAMOCTOSITEIbHO COOMpATh YCTaHOBKY, (PMKCHUPOBATH PE3YNIbTATHI MOIY4EHHOMN
3aBUCHUMOCTH (PU3NYECKUX BEJIUYUH B BUJIE TaOIHIl U TpaMKOB, J1e1aTh BBIBOJIBI IO pe3yabTaTaM
UCCIIEIOBAHUS;

MIPOBOJUTH KOCBEHHBIE U3MEPEeHHsI (PU3MUECKUX BEIUUUH (CPEIHAS CKOPOCTh M YCKOPEHHE Tela
[P PABHOYCKOPEHHOM JIBUYKEHUH, YCKOPEHHE CBOOOTHOTO MaJeHus, KECTKOCTh MPYKHUHBI,
KO3 (GUIIMEHT TPEeHHUS CKOJBXKEHHs, MeXaHudeckass pabdoTa M MOIIHOCTb, YacTOTa U TEPHUOJ
KoJieOaHUi MaTeMaTUYECKOTO U IPY>KUHHOTO MaTHUKOB, ONTHYECKAsl CHJIa COOMPAIOIIEH TNH3BI,
paavoaKTUBHBIN (DOH): TUIAHUPOBATHh M3MEPEHHUS, COOMPATh HKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJIHATH U3MEPEHHUS, CIIeys MPEAT0KEHHON MHCTPYKIIMH, BBIYUCIATh 3HAU€HNUE BETUYUHBI U
aHAJIM3UPOBATH MOJTYYCHHBIE PE3YNIbTAThI C YUETOM 33JaHHOM MOTPEIIHOCTH U3MEPEHUN;
coOroAaTh MpaBuiia TEXHUKH 0€30MaCHOCTH IIpU paboTe ¢ 1ab0opaTOPHBIM 000PYAOBAHUEM;
pa3nuyaTh OCHOBHBIE TPU3HAKK HM3YYEHHBIX (U3MUECKUX MOJeNeil: MaTephalibHas TOYKa,
a0COIOTHO TBEPAOE TENO, TOYSUHBIN HCTOYHUK CBETA, y4, TOHKAs JINH34, [JIaHeTapHas MOJIENb
aToMa, HyKJIOHHAsI MOJIENIb aTOMHOTO Spa;

XapaKTepH30BaTh MPHUHIMIBI JEHCTBUS H3Yy4EHHBIX MPUOOPOB M TEXHUYECKHX YCTPOICTB C
OTIOpOM HAa WX OmucaHus (B TOM YHUCIE: CHUAOMETp, NATYUKH IOJIOKEHUS, PACCTOSIHUS U
YCKOpEHUS, pakKeTa, OJXOJIOT, OYKH, MEepHCKoN, (oToamnmapar, ONTHYECKHE CBETOBOJPI,
CIEKTPOCKOI, MO3UMETp, Kamepa BuiibcoHa), MCMONB3Yys 3HAHHS O CBONCTBaX (U3NYECKUX
SABJICHUH U HEOOXOJUMBbIE (PU3HUECKHE 3aKOHOMEPHOCTH;

WCIOJIb30BAaTh CXEMBbl M CXEMaTHYHbIE PHUCYHKA M3YyYCHHBIX TEXHUYECKUX YCTPOMUCTB,
M3MEPUTENBHBIX TPUOOPOB M TEXHOJIOTHUECKUX MPOIIECCOB MIPH PEIICHUH YUeOHO-MPAKTUYECKUX



3aJa4u, ONTUYECKUE CXEMBI Ul MOCTPOSHHS M300pakeHUI B TNIOCKOM 3€pKalie U coOuparomeit
JIMH3E;

NPUBOANUTH MPHUMEPHI (HAXOIUTHh HMH(POPMAILUIO O MpUMepax) MPAKTUYECKOrO HCIOJIb30BAHUS
(bu3HUECKUX 3HAHWH B TIOBCEHEBHOM KU3HU JJIs1 00ecredeHusi 0€30MacHOCTH MPU OOPAICHHUH C
npubopaMu U TEXHHUYECKUMH YCTPOWCTBAMH, COXPAHEHHS 3/I0POBbS M COONIOJCHHS HOPM
9KOJIOTMYECKOT0 TIOBE/ICHUS B OKPYKaIOLLEH Cpele;

OCYIIECTBIISITh MOWCK MHPOpMAIUU (PU3NYECKOTO cojepkaHus B MHTepHETe, caMOCTOSTEIHHO
(bopMynupysl MOUCKOBBIN 3ampoC, HaXOAWTH ITyTH OMPEAEICHUS TOCTOBEPHOCTH IOJY4YSCHHON
nH(pOpMAIMY HA OCHOBE MMEIOLIMXCS 3HAHUN M IOMIOJHUTEIHHBIX HICTOYHUKOB;

WCTIOJBb30BaTh TPU  BBINOJHEHUM YyYEOHBIX 3a/JaHUIl  HAyYHO-TIOMYISIPHYIO JIUTEPATYPy
(U3NYIECKOTO COJEp)KaHMs, CIPaBOYHBIE MaTepHalibl, pecypchl ceTu VHTepHeT, BianeTh
npuéMaMH KOHCIIEKTUPOBAHMSI TEKCTa, IMpeoOpa3oBaHUs HMHPOpPMALMKU W3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HWH(POpPMALUHU U3
HECKOJIBKUX HMCTOYHHKOB (PH3MUECKOTO COJCpKaHHs, IMyONIWYHO TMPEICTAaBISTh Pe3yIbTaThl
MPOEKTHOW WIJIM MCCIEeNOBATEIbCKONW JEATENbHOCTH, TP 3TOM TPaMOTHO HCIOJIb30BaTh
W3yYEHHBIN MOHATUHHBIN anmapaT U3y4aeMoro pasjena GU3UKU U COMPOBOXKIATH BHICTYIUICHUE
npe3eHTaluen ¢ ya€ToMm 0cCoOOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IIVTAHUPOBAHUE

7 KIIACC
Ne HanmenoBanue pa3aeiioB U TEM IPOrpaMMBbl
/o Bcero

Paznen 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAOLIero MUpa

1.1 ®wusuka - HayKa O PUPOAE 2
1.2 ®usnueckue BEINIUHEI 2
1.3 EcTecTBEHHOHAy4YHBII METOJI TO3HAHUS 2
Hroro mo pazgeny 6
Paspnen 2. IlepBoHayasnbHbIe CBeICHUSI 0 CTPOCHUH BelEeCTBA
2.1 CtpoeHue BemecTa 1
2.2 JIBW>KeHHE U B3aMMOJICUCTBHE YACTHI] BEIICCTBA 2
2.3 ArperaTHbI€ COCTOSIHHS BEILIECTBA 2
Hroro no pazneny 5
Paznen 3. /IBu:keHHe U B3auMO/eiicTBHE TeJl

3.1 Mexauuueckoe OABHKEHIE 3
3.2 Huepius, Macca, IIOTHOCTh 4
3.3 Cwuna. Bugsl cun 14

KomnnuectBo yacos

KontponbHsbie
paboThl

[IpakTueckue
paboTsl

OnexrponHbie (TU(PPOBHIE)
00pa3oBaTeNbHbBIE PECYPCHI

bu6moreka [IOK
https://m.edsoo.ru/7f416194
bu6moreka [IOK
https://m.edsoo.ru/7f416194
bu6moreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7t416194

bu6moreka [IOK
https://m.edsoo.ru/7t416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

bubmuoreka [JOK
https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
https://m.edsoo.ru/7f416194



Ne HanmenoBanue pasfeiios U TEM IPOrpaMMBbl
n/n

Hroro no pazneny
Pasnen 4. /laBjieHue TBEPABIX TeJl, (KMAKOCTEH W ra3oB

4.1 [aBnenue. [lepenaua naBieHust TBEPABIMU TEJIAMHU,
KHUJIKOCTSIMU U Ta3aMH

4.2 JlaBneHuWe KUJIKOCTH
4.3  AtmocdepHoe 1aBieHHE

4.4 JleiicTBue XKUAKOCTH U ra3a Ha IMOTPYKEHHOE B HUX
TEJ0

Hroro no pazneny
Paspen 5. PaGora 1 MOHOCTB. JHEprus
5.1 Pabora 1 MOIIIHOCTE

5.2 TIpocTbie MEXaHU3MBI
5.3 MexaHuueckas SHEpPrus

Uroro no pazneny
Pe3epBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

Bcero

21

12

68

KousmnmuecTBo yacos
KontponbHsbie

paboTsl

IIpakTrueckue

paboThI

12

DnexTpoHHbIe (ITU(POBHIL)
oOpasoBaresbHbIE PECYPChHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
bu6moreka [IOK
https://m.edsoo.ru/7f416194
bu6moreka [IOK
https://m.edsoo.ru/7f416194
bu6moreka [IOK
https://m.edsoo.ru/7f416194

bu6moreka [IOK
https://m.edsoo.ru/7t416194

bu6moreka [IOK
https://m.edsoo.ru/7t416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194



8 KJIACC

Ne HaumeHnoBaHue pa3zienoB U TEM MIPOrpaMMBbl KonnuectBo yacos OnexrponHsie (1(poBbIe) 00pa3oBaTEIbHbIC
/1 Bcero  KonrtpouibHbie [IpakTuueckue peCypChl
paboThl paboThl
Paznes 1. TenuioBble siB1eHUSA
1.1 CtpoeHue u CBOMCTBA BellleCTBa 7 bubnuoteka [JOK
https://m.edsoo.ru/7t4181ce
1.2 Tennossie mpouecchl 21 1 5 bubnuoreka [JOK
https://m.edsoo.ru/7t4181ce
Hroro no pazgeny 28
Paspen 2. DiiekTpHYecKre  MATHUTHBIE SIBJICHHUS
2.1 Dnextpuueckue 3apsaabl. 3apsDKEHHbBIE TEIa U UX 7 1 bubnuoreka [JOK
B3aUMOJICHCTBUE https://m.edsoo.ru/7t4181ce
2.2 TloCTOSTHHBIN PIEKTPUUECKUI TOK 20 2 7 bubnuoreka [IOK
https://m.edsoo.ru/7f4181ce
2.3 MarsuTHbIC SIBJICHUS 6 1 1.5 bu6moreka [IOK
https://m.edsoo.ru/7f4181ce
2.4  DneKkTpoOMarHuTHasT HMHAYKIUA 4 bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
Pe3epBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME 68 4 14.5



9 KJIACC

Ne HaumeHnoBaHue pa3/enoB H TEM IPOrPaMMbI KosmuecTBo yacoB DnekTpoHHbIe (LH(pPOBHIC) 0Opa30BaTEIbHBIC
n/m Bcero  KouTposbHbIe IMpakTuueckue pecypcebl
paboThl paboThl

Paznen 1. Mexann4yeckue siBJICHUSA
1.1 MexaHnueckoe ABMKEHUE M CIOCOOBI €r0 OIMMCAHUA 10

1.2 BzaumopneiicTBue Tem 20
1.3 3axkoHbI COXpaHEHUs 10
Hroro no pazgeny 40
Paznen 2. Mexanuveckne KoJ1e0aHUS U BOJHbBI
2.1 Mexanudeckue KojJeOaHus 7
2.2 MexaHu4ecKue BOJHBI. 3BYK 8
Hroro mo pazgeny 15
Paspnen 3. DileKTpOMAarHuTHOE 1OJI€ M 3JIEKTPOMATHUTHbIE BOJIHBI
3.1 DeKTpOMarHMTHOE MOJIE U AIEKTPOMArHUTHbBIE 6
BOJIHBI
Hroro mo pazaeny 6
Pa3nen 4. CBeToBbIe sIBJICHUSA
4.1 3akoHBI pacpOCTPaHEHUS CBETA 6
4.2  JIuH3BI U ONTUYECKUE TPUOOPHI 6
4.3 PaznokeHue 06e10ro CBeTa B CIIEKTP 3
Hroro no pazneny 15
Pa3pen 5. KBaHTOBLIC SIBJICHUS
5.1 MHcnyckanue v NOMJIOLIEHUE CBETa aTOMOM 4
5.2 CrpoeHue aTOMHOTO spa 6
5.3 SlnepHble peakiuu 7
Hroro no pazaeny 17

Pa3nea 6. IloBTopuTe1bHO-0000 a0 MOYJIb

bubnuoteka [{OK https://m.edsoo.ru/7f41a4a6
bubnuoteka [{OK https://m.edsoo.ru/7f41a4a6
bubnuoteka [{OK https://m.edsoo.ru/7f41a4a6

bubnuoteka [{OK https://m.edsoo.ru/7f41a4a6
bubnuoteka [{OK https://m.edsoo.ru/7f41a4a6

bubnuoteka [{OK https://m.edsoo.ru/7f41a4a6

bubnuoteka [{OK https://m.edsoo.ru/7f41a4a6
bubnuoteka [{OK https://m.edsoo.ru/7f41a4a6
bubnuoteka [{OK https://m.edsoo.ru/7f41a4a6

bubmuoreka LIOK https://m.edsoo.ru/7f41a4a6
bubmuoreka LIOK https://m.edsoo.ru/7f41a4a6
bubnuoreka LIOK https://m.edsoo.ru/7f41a4a6



No HaumenoBanue pas3ziennoB U TeM IpOrpamMMbl KonnuecTBo yacos OnextponHbie (1(poBHIe) 00pa30BaTEIbHBIC

/11 Bcero  KontpomnbHble [TpakTrueckue peCypChl
paboThl paboThI
6.1 IloBTopenue u 00oOIIEHHE COAEPKAHUS Kypca 9 2 bubnuoreka L{OK https://m.edsoo.ru/7f41a4a6
¢bu3uku 3a 7-9 kiacc
Hroro no pazgeny 9
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 3 27

IIOYPOYHOE INTAHUPOBAHUE

7 KJIACC
Ne Tema ypoxka KomnuecTBo 4yacos
/i Bcero  KontposnbHbie [IpakTnueckue
paboThI paboThI
1 ®u3nka — Hayka o npupoje. SABneHus npupoasl. PU3NUecKue sIBICHUS 1
2  MexaHnuueckue, TeIJIOBbIE, dJICKTPUICCKNE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIC SIBJIICHUS 1
3 ®uU3nYECKUE BEJIIMYMHBI U UX U3MEPEHUE 1
4 Ypok-uccinenoBanue "M3MepeHne Temieparypbl NPy MOMOILIH KUAKOCTHOTO TEPMOMETPA U JIaTUMKA 1 1
Temmneparypbl"”
5 Kak ¢u3uka u apyrue ectecTBeHHbIE HAYKU U3Y4aloT NMpUpoay. EcrecTBeHHOHAYyYHBIH METOT 1
no3Hanus. Onucanue GU3NYECKUX SABJICHUHN C IOMOLIBI0 MOIETIeH
6 VYpoxk-uccnenoanue "[IpoBepka runoTesbl: 1aJbHOCTh MOJETA MIAPUKA, TYIIEHHOTO TOPU30HTAILHO, 1 1
TeM OoJiblie, YeM OoJIbllle BhICOTa MmycKa'"
7 Crpoenue BemecTBa. ONbIThI, JOKA3bIBAIOIINE TUCKPETHOE CTPOECHUE BEILIECTBA 1
8 JIBryKeHre yacTHll BEIIeCTBA 1
9 Ypok-uccnenoBanue «OnbITH 10 HAOIIOACHUIO TETIOBOTO PACIIUPEHUS Ta30B» 1 1
10  ArperaTHble COCTOSIHUS BEILECTBA 1
11  BzaumocCBs3b MEXIYy CBOMCTBAMHM BEILIECTB B PA3HBIX arperaTHbIX COCTOSIHUSIX U UX aTOMHO- 1

MOJICKYJIAPHBIM CTPOCHUCM. OcobeHHOCTH arperarHbixX COCTOSIHUM BOJIBI
12 MexaHn4ecKoe JIBHKEHHE. PaBHOMepHOG 1 HCPABHOMCPHOC NIBUKCHHUC 1



n/n

13
14
15
16
17
18
19
20

21
22
23
24
25
26
27
28
29

30
31

32

33

Tema ypoxka

Ckopoctb. Enunuiiel ckopoctu

Pacuer myTu 1 BpeMeHU BUKECHUS

Wueprus. 3akon uHepiun. B3anMoieiicTBre Ten Kak MPUYMHA H3MEHEHUS! CKOPOCTH JIBMKEHUS TEI
[TnoTHOCTH BemecTBa. Pacuetr maccel 1 00beMa Tela 1o ero MIOTHOCTH

JlabopaTtopHas pabota «OmnpeaeneHne MmI0THOCTUA TBEPIOTO TEJIax»

Pemenue 3anau no teme "IlnoTHOCTH BemecTa"

Cuna xak xapakTepHucTrKa B3auMoiencTBus Ten. Cuna ynpyrocti. 3akoH ['yka

JlaGoparopHas padoTa «/3yueHue 3aBUCUMOCTH pacTsLKeHUs (IepopMalii) NPyKUHBI OT
MPUIIOKEHHON CUIIBD»

SIBnenne Ttarorennsa. Cuia TSHKECTH

CBs3b MEXKY CUJION TSKECTH M Maccol Tena. Bec tena. Pemenue 3agau no teme "Cuna tsokectu"
Cuna TshKecTH Ha ApYrux IutaHeTax. @u3ndeckue XapaKTepUCTUKH TUTAaHET

Nsmepenue cun. Jlunamomerp

Bec Tema. HeBecomocTth

CroxeHue AByX CUJI, HAPABJIEHHBIX MO OJJHOM NpsMoi. PaBHO el CTBYIOMIAs CHJT

Pemenue 3anau no reme "PaBHonelicTByOmAst Cuil"

Tpenue cKoJIbXEHHUsI M TPEHUE MTOKOs. TpeHue B MPUPOIC U TEXHUKE

Ha6opaTopHa;1 pa60Ta ((HSy‘IeHI/IC 3aBUCHUMOCTH CHUJIbI TPEHHSA CKOJIBXCHUSA OT CUJIbI JaBJICHUSA U
XapaKTepa COMpUKaACArOIINXCs HOBerHOCTefI))

Pemenue 3a1a4 Ha onpeeneHue paBHOACHCTBYIOIIEH CHUITBI

Pemenne 3agau mo Temam: «Bec Temay, «I'padudeckoe nzoodpakeHue cuin, «CHITbI,
«PaBHOAECUCTBYIOILIAS CUIDY

KonTtposnpHas padota no temam: «MexaHHuecKoe JIBMKEHUE», «Macca, III0THOCThY, «Bec Tenay,
«I'paduueckoe nzobpaxxenue cuim», «Cumb»

Z[aBJ'IeHI/IC. Cnoco0Obl YMCHBUICHUS U YBCIIMUCHUS TaBJICHUA

Bcero

) G VA G GRS Y

e e e e T e T S

KonnuectBo yacos

KoHntposbHble
paboThI

IIpakTrnueckue
paboThI



n/n

34
35
36
37
38
39
40
41

42
43
44
45
46
47
48

49

50
51

52

53

Tema ypoxka

JlaBneHwue ra3a. 3aBUCUMOCTD JIaBJICHUS Ta3a OT 00bEMa, TEMIIEPaTyphl
[lepenaua naBiaeHus TBEPABIMU TEIAMU, )KMIKOCTSIMH U razamu. 3akoH Ilackains
JlaBneHue B )KUIKOCTH U ra3e, BBI3BAHHOE IEUCTBUEM CHUIIBI TSKECTH

Pemenne 3amau o reme «/laBineHue B )KUAKOCTH U rase. 3akoH Ilackamsy
CooOmaromuecs cocyabl

I'mppaBnnueckunii npece

Manomertpsl. [IopiIHEeBOM KUIKOCTHBIN HACOC

Atmocdepa 3emiu. [IpuunHbI CyliecTBOBaHUS BO3AYITHOW 000109KH 3eMITU. 3aBUCUMOCTD
aTMOC(EepHOTro aBJIeHHs OT BBICOTHI HaJl YDOBHEM MODS

Bec Bo3myxa. ATmocdepHoe naBiieHHe

N3mepenue armocgepnoro aasinenus. Onsit Toppudeniu

3aBUCUMOCTb aTMOC(EPHOTO TaBICHUS OT BBICOTHI HaJl YPOBHEM MOPS
Bbapomertp-anepoun. AtmochepHoe JaBieHrEe Ha pa3IMYHbBIX BHICOTAX
Pemenue 3agau mo reme "AtmochepHoe naBienue"

JlelicTBUE )KUJIKOCTH M Ta3a HA MOTPYKEHHOE B HUX TeJI0. ApXMMEI0Ba CUjia

JlaboparopHas padoTa «OnpeeneHne BHITATKUBAIONIEH CUIIBI, IEHCTBYIOIIEH Ha TeJo, HOTPY>KEHHOE B
KUIKOCTb)»

Ha6opaTopHa;1 pa60Ta 10 TEMC ((HCCJ'ICI[OB&HI/IG 3aBUCHUMOCTH B€Ca TCJia B BOJAC OT 00BEMa
HOFp}I)I(eHHOI;'I B XXUJKOCTBb 4aCTH TEJ1a»

IInaBanue Texn

JIaboparopHas padota "KoHCTpynpoBaHue apeoMeTpa UM KOHCTPYUPOBAHHE JIOJKU U OIIpe/ieiIeHHE e
rpy3010abEMHOCTH"

Pemenue 3agau no teMaM: «IInaBanue CyaoB. BOSI[YXOHJ'IaBaHI/IC», ((I[aBJ'IeHI/Ie TBEPAbIX TCII,
JKHJIKOCTEH U Ta30B»

Mexanndeckas paborta

Bcero

) G VA G GRS Y

e e e e e e

KonnuectBo yacos

KoHntposbHble
paboThI

IIpakTrnueckue
paboThI



n/n

54
55
56
57

58

59

60
61

62
63
64
65

66
67
68

Tema ypoxka

MomHocTh. EIUHUIBI MOIIIHOCTH
VYpok-uccnenopanue "Pacy€t MOIIHOCTH, pa3BUBAEMOM MPHU MOABEME 110 JIECTHUIIE"
[IpocTeie Mexanu3msl. Peryar. PaBHOBecHE CHII Ha pblyare

KonTtponrsHas padota o Teme «/laBieHne TBepAbIX TeI, KHUIKOCTEH U ra3oBy» / Beepoccuiickast
IpoBepoyHas paboTa

PesepBHblit ypok. Pabota ¢ Tekctamu 1o teMe «/laBiaeHue TBEPABIX TeM, )KUIAKOCTEH U ra3oB» /
Bcepoccuiickas mpoBepouHas paboTa

Poruaru B Texnuke, ObITy ¥ nipupoje. Jlaboparopnas padota «VccnenoBanue ycnoBuil paBHOBECHUS
phIyara»

Pemenue 3agau no teme «Y ClIOBUS PAaBHOBECHUS pblYyara

Koaddumuent monesnoro aevicteust mexanusma. Jlaboparopuas padora «M3mepenne KI1l HakimonHOM
TUTOCKOCTI

Pemenne 3agau o teme "Pabora, mommuocts, KIT/I"
Mexannyeckas sHeprus. Kunernueckas u noTeHIualbHas SHEPTUs
3aKOH COXpaHEHHSI MEXaHUYECKOW SHEPTUU

YPOK-3KCIIEpUMEHT 10 TeMe " IKCIEPUMEHTATIBLHOE ONPEACIICHUE U3MEHEHUSI KHHETUYECKOM 1
MOTEHIIMATILHON SHEPTUH MPU CKATHIBAHUU TeJla N0 HAKIIOHHOM TIOCKOCTH"

KonTponbnas pabora no teme «Pabota u MOIUTHOCTh. DHEPTUs»
PeseprHbIit ypok. PaboTta ¢ TekcTtamu 1o Teme "MexaHnueckoe IBHKeHHE"
PesepBubIit ypok. Pabota ¢ Tekcramu no teme "Pabora. MomHocTs. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

Bcero

et

p— ek

68

KonnuectBo yacos

KoHntposbHble IIpakTrnueckue
paboThI paboThI
1
1
1
0.5
0.5
1
1
4 12



8 KJIACC

Ne Tema ypoxka KosmmuectBo yacos
/1 Bcero KonTpoJibHbie [IpakTnueckue
paboThI paboThI
1 OcHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-KUHETUYECKON TEOPUU U UX OTBITHBIC MMOATBEPKICHUS 1
2 Macca u pa3Mep aTOMOB M MOJIEKYJI 1
3 Mogenu TBEPIOTO, JKUIKOTO M ra3000pa3HOTO COCTOSIHUN BEIIECTBA 1
4 OObsicHEHHE CBOMCTB TBEPJIOTO, JKUJIKOTO M Ta3000pa3HOTO COCTOSIHHM BEIIECTBA HA OCHOBE MOJIOKEHUH 1

MOJIEKYJISPHO-KUHETHYECKOW TEOPUU

5 Kpucrammuaeckue u amopdHbie Tena 1

6  CmaunmBaHUe U KamWUIIPHOCTh. [[0BEpXHOCTHOE HATSIKEHNE 1

7  TemnnmoBoe paclIMpEHUE U CHKATHE 1

8  Temmeparypa. CBsa3b TeMIepaTypbl CO CKOPOCTHIO TEIJIOBOTO ABUKEHUS YaCTHL] 1

9  Buyrpensss sHeprus. CrniocoObl U3MEHEHUSI BHYTPEHHEH SHEPIHU 1

10 Bwuasl Tennonepenaun 1

11 Ypoxk-koupepenuus "[IpakTruueckoe UCIOIb30BaHNE TEIIJIOBBIX CBOMCTB BEIIECTB U MAaTEPUAJIOB B Iemax 1 1
sHeprocOepexxeHus"

12 KounyecTBO TEIIOTHL. Y AeIbHASA TEIUIOEMKOCTE 1

13 YpaBHeHue TerioBoro O6aanca. TenaooOMeH U TEIIOBOE PaBHOBECHE 1

14 JlaGopaTtopHnas pabdota "VcciaenoBaHue SBJACHUS TEIUIOOOMEHA MPU CMEIIUBAHUH XOJIOTHOW U Topsueit 1 1
BOJEI"

15 Pacder konuuecTBa TEIJIOTHI, HEOOXOAUMOTO AJIsi HAarpeBaHUs Tella U BBIJICISIEMOT0 UM MpHU OXJIaxaeHun 1

16 JlaGopatopHas padota "OnpeneneHue yaenbHON TEMJIOEMKOCTH BelecTa” 1 1

17 Dneprus Tomnusa. Y aeiabHas TEIIOTa CTOPAHUS 1

18 IlnaBneHue U OTBEpAECBAHUE KPUCTATUIMUECKUX TEN. Y IeJbHas TEIUIOTA IJIABJICHUS 1

19 JlaGopatopHas padota "OnpenencHue yAeabHOMN TEIJIOTHI MIaBJICHUS Tbaa" 1 1

20 TIlapooOGpa3zoBanue u kKoHAeHcaus. Mcnapenue 1



n/n

21

22
23
24
25
26
27

28
29
30
31
32

33
34
35
36
37
38
39
40
41

Tema ypoxka

Kunenue. Y nenpHas Temnora napooOpa3oBaHus U KOHJAEHCALUU. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
aTMOC(EepHOTO TaBICHUS

Bnaxnocts Boznyxa. JlabopaTopHas padorta "OnpeneneHne OTHOCUTEILHOM BIQKHOCTH BO3ayxa"
Pemenue 3a1ay Ha onpeesieHre BIaXKHOCTH BO3/1yXa

[Ipunnune! paboTel TemaoBbIX ABurareneil. [laposas TypOuHa. J{BUratesnb BHyTPEHHETO CTOPAHUS
KII[ TermoBoro npuratens. TenaoBble ABUTATEIN U 3aIMTA OKPYKAOIIEH CpeIbl

3aKoH COXpaHEeHMsI U MIPEBPALLEHHS SHEPTUN B TEIUIOBBIX IpoIeccax

[ToaroroBka k KOHTPOJIBHOM padoTe mo TeMe "TeroBkie siBNeHus. 3MeHeHue arperaTHbIX COCTOSIHUM
BemecTna"

KonTponsHas pabota no teme "TeruoBsie sBieHus. M3meHeHne arperaTHbIX COCTOSIHUMN BeriecTa”
Onektpusanus Ten. [[Ba poia aIeKTpUIeCcKUX 3aps10B

Ypok-uccienoBanue "DiekTpusanus TeJ UHIAYKIHEN U TPU CONMPUKOCHOBEHHUM "

B3anmoperictBue 3apsbkeHHBIX Tell. 3akoH Kymona

Dnektpuyeckoe mosie. HanpsmkeHHOCTh 3JIeKTpUUYecKOro moJst. [IpuHIMI Cyneprno3uinu dIeKTPUISCKUX
noJieu

Hocutenu snexrpudeckux 3aps10B. JiIeMeHTapHbld 3apsaa. CTpoeHue aToMa
IIpOBOIHUKHY U TUIIEKTPUKU. 3AKOH COXPAHEHMSI AIIEKTPUYECKOTO 3apsiia

Pemenue 3a1a4 Ha IPUMEHEHUE CBOMCTB JIEKTPUYECKUX 3apAI0B

DNEKTPUUYECKUH TOK, YCIOBUS €r0 CyIIeCTBOBAHMS. VICTOUHUKH DIIEKTPUYECKOIO TOKA
JIeNCTBUS DIIEKTPUYECKOTO TOKA

VYpok-uccienosanue "JlelicTBre 2JIEKTPUUECKOTO MOJIS HA TPOBOJHUKU U TUIIEKTPUKH"
DNEKTPUUYECKUI TOK B METAIUIAX, JKUJKOCTIX U ra3ax

OnexTpuuecKas Lenb U €€ COCTaBHbIC YaCTU

Cuna Toka. JlaboparopHas pabota "M3mepeHue u peryaupoBaHie CHIIbI ToKa"

1
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pmt e e e e e e e

KonmnuectBo yacos

Bcero KontposbHbie IIpakTrnueckue

paboThI paboThI

0.5



n/n

42

43
44

45
46

47
48

49
50
51
52
53
54
55
56
57

58

59

60

Tema ypoxka

OnexTpuueckoe HanpskeHue. Boabtmerp. JITaboparopnast padora "M3mepenue u peryaupoBaHue
HanpspkeHus"

COHpOTI/IBJICHI/IC IMPpOBOAHUKA. YaenapHOE COIMIPOTHUBJICHUC BCUICCTBA

JlaboparopHas paboTa "3aBHCHMOCTH 3JIEKTPHUECKOTO COMPOTHUBIICHUS TIPOBOJIHUKA OT €T0 JUIUHEI,
IJIOLIA/IM MOTIEPEYHOr0 CeYeHUs U MaTepuana”

3aBUCHUMOCTD CHJIBI TOKA OT HampsbKeHHs. 3akoH OMa Jyist ydacTka ey

JlaboparopHas padoTta "MccrnenoBanue 3aBUCUMOCTH CHJIbI TOKa, UIYILETO Yepe3 Pe3ucTop, OT
COMPOTHBIICHUS PE3UCTOPA U HANIPSDKEHUS Ha pe3ucTtope”

IlocnegoBarenpHOE U napajajiCJIbHOC COCIUHCHUA ITPOBOJHNKOB

JlabopaTtopHnas pabota "IIpoBepka mpaBuia CI0KEHHs HAPSDKEHHUH MPU TTOCIIEIOBATEILHOM COCTUHEHUHT

JIBYX pe3UCTOpPOB"

JlabopaTtopHnast pabota "IIpoBepka mpaBuia IjIsl CUIBI TOKA TIPH MapajIeIbHOM COSTUHEHNUN PE3UCTOPOB"

Pemenue 3agau Ha mpumeHeHue 3akoHa OMa 7151 pa3IMIHOrO COSUHEHHUS TPOBOTHUKOB
PaboTa 1 MOIIHOCTH ANIeKTpUUecKOro Toka. 3akoH I xoyms-JIenma

JlabopaTtopHnas pabota "Onpeaenenrne paboThl 1 MOITHOCTH 3JIEKTPUUYECKOTO TOKa"
DNEeKTPUUYECKUE LETH B MMOTPEOUTENN AIMEKTPUIECKOM 2Hepruu B ObITy. KopoTkoe 3aMbikaHue
ITocTostHHBIC MAarHUTHI, ©X B3aUMOICHCTBHE

VYpok-uccnenoBanue "M3ydeHne mosieil noCTOSTHHBIX MarHUTOB"

MarnutHoe mmojie. MarauTHoe 1moJie 3eMJIM B €r0 3Ha4YeHHE IJIs )KU3HU Ha 3eMiIe

[ToaroroBka K KOHTPOJIBHOM paboTe MO TeMe "DIEKTPUIECKUE 3aps/Ibl. 3apsSKEHHBIC TeJla U UX
B3auMoiecTBUS. [I0CTOSTHHBIN AEeKTpUYECKU TOK"

KonTponbHas pabota no Teme "DIeKTpruuecKre 3apsibl. 3apspKeHHbIE Tela U UX B3aUMOICHCTBHSL.
[TocTosHHbIM snekTpuyeckuii Tok" / Beepoccuiickas mpoBepoyHas paboTa

PezepBHblit ypok. Pabota ¢ Tekctamu o teme "IlocTosHHBIN 2nekTpuueckuit Tok" / Beepoccuiickast
IIpoBepoyYHas pabora

OmngIT 3pCTeI[a. MarsauTHoOE€ noJje SJICKTPUYICCKOTO TOKA MarsuTHoe noJje KaTYIIKU C TOKOM

Bcero KontposbHbie

KonmnuectBo yacos

paboThI

IIpakTrnueckue
paboThI

0.5



n/n

61

62

63
64

65
66
67
68

Tema ypoxka

[TpumeHneHue Ar1eKTpoMaruuToB B TexHuke. Jlaboparopras padota "M3ydenne neiCTBHsI MArHUTHOTO

0JIs1 HA MPOBOJHUK C TOKOM"

KonmnuectBo yacos

Bcero KontposbHbie IIpakTrnueckue

DneKTpoABUTaTeNb OCTOSIHHOTO TOKa. Vcrosib30BaHne 3IeKTpoIBUraTesieid B TEXHUUECKUX YCTpOIicTBax

1 Ha TpaHcnopte. JlaboparopHas padoTa "KoHCTpynpoBaHUe U N3ydeHUE PaOOTHI IIEKTPOIBUTATEIS"

OnsiTel ®apases. 3akoH 3nekTpoMariuTHOM nHAykuuu. [Ipasuiio Jlenna

OnekrporeHeparop. CrocoObl MOTYUEHUS IMEKTPUIECKO N IHEPTUU. DIEKTPOCTAHITUN HA
BO300HOBJIIIEMBIX NCTOYHUKAX OHEPTrrUn

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe "IIEKTPUUECKUE U MATHUTHBIC SIBJICHUS"
KonTtponpHas padoTa o Teme "DIeKTpUIECKrue U MarHUTHBIC SIBJICHUS"

Pesepubriit ypok. Pabota ¢ Tekcramu o teme "TermmoBbie siBneHus"

PesepBubriit ypok. PaboTta ¢ Tekcramu o Teme "MarHuTtHble sSiBIeHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

9 KJIACC
Ne Tema ypoxka
n/n
1 Mexanndeckoe IBHxeHrne. MarepuaibHas TOUKa
2 Cucrtema orcueta. OTHOCHUTEIHHOCTh MEXaHUYECKOTO IBIKEHUS
3 PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHUE
4 HepaBHoMepHoe npsiMoninHeliHOe aBrkeHne. CpeHssi 1 MTHOBEHHAs! CKOPOCTh
5 [IpsiMonMHENHOE paBHOYCKOPEHHOE JIBUKEHUE. Y CKOPEHUE
6 CkopocTh MPSAMOIUHEHHOTO paBHOYCKOpEHHOTO IBMKeHus. [ paduk ckopoctu
7 JIaboparopHas pabota "OnpeneneHne yCKOpeHHs Tejla Py PaBHOYCKOPEHHOM JIBUKEHHHU T10

HAKJIOHHOM IUTIOCKOCTH"
CBobOoanoe nagenue teir. OneiTel [ anunes

O S w—
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Bcero

S VG G U G O sy

paboThI paboThI
0.5
1
4 14.5

KoanuectBo 4acos

KonTposibHbie [IpakTnueckue
paboThI paboThl
1



n/n

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24
25
26

27

28
29

Tema ypoxka

PaBHOMEpHOE ABIIKEHUE TIO OKPYKHOCTH. [leproa u wactora obpamienus. JInHelHas U yriaoBas
CKOpOCTH

LleHTpOoCcTpeMUTEIBHOE YCKOPEHHE

IIepsbiii 3ak0H HproToHa. BekTop cuibl

Bropoii 3akoH Herotona. PaBHoelicTByrOImas cuiia

Tpertnit 3akon Herotona. Cynepno3umusi CHi

Pemenue 3anau Ha npuMeHeHue 3akoHOB HeroToHa

Cuna ynpyrocrtu. 3akoH ['yka

Pemenue 3amay no teme «Cuia ynpyroctu»

JlabopaTtopHas pabota «OnpeneneHnue KECTKOCTH PYKUHBI

Cuna TpeHus

Pemenue 3agau no reme «Cuia TpeHUS»

JlabopaTtopHnas pabota "Onpeaenenre kodpuimenTa TpeHUsI CKOIbLKEHUS"
Pemenue 3agau no reme "3akonsl Hetotona. Cuna ynpyroctu. Cuna tpeHus"
Cuna TsDKeCTH M 3aKOH BCEMHPHOTO TATOTEHHUS. Y CKOpeHue CBOOOIHOTO Ma/IeHus

Ypok-koupepenius "JIBmKeHue TEI BOKPYT rpaBUTAMOHHOTO IieHTpa (CosTHeYHasi CUCTEMA).
lamaktukn"

Pemenue 3agau no teme "Cusia TSHKECTH M 3aKOH BCEMUPHOTO TATOTEHUS"
[TepBas kocmMu4eckasi CKOpocTh. HeBECOMOCTh U TEperpy3Kku

PaBHOBecue matepuanbHO Touku. AOCOMIOTHO TBEPIOE Teno. PaBHoBecue TBEPIOTO Tena ¢
3aKpeIIEHHOW 0Ch0 BpaleHus. MomeHT cuibl. LIeHTp Tskectu

PaBHOBecue matepuanbHO TOuku. AOCONIOTHO TBEPI0E Teno. PaBHOBecue TBEPIOTO Tena ¢
3aKpeIIEHHOW 0Chb0 BpaleHusl. MomeHT cuibl. LIeHTp Tskectu

Pemenue 3anau no teme "MomeHT cuibl. LleHTp TsxecTn"
[TonroToBka Kk KOHTPOJILHON paboTe 1o Teme "MexaHndeckoe ABHKeHHe. B3aumoneiicrsue ten"

Bcero
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KomnnuectBo yacos

KoHntposbHble
paboThI

IIpakTrnueckue
paboThI



n/n

30
31

32
33
34
35
36

37
38
39
40
41
42
43
44
45
46
47

48
49
50
51

Tema ypoxka

KonTponsnas pabora no teme "Mexanuueckoe asuxenue. Bzaumoneiicrsue ten"

Nmnynbe Tena. UMmynbe cumbl. 3aKOH COXpaHEHUS! UMITYJIbCA. YTIPYroe U HEYIpyroe
B3aUMO/IEHCTBUE

Pemrenue 3amau mo teme "3akoH coXpaHEHUsI UMITYJIbCcA"
VYpok-koHpepennus "PeakTuBHOE IBUKEHUE B IPUPOJIE U TEXHUKE"
Mexannyeckasi paboTa U MOIIIHOCTb

PaGora cuibl TSHKECTH, CHITBI YIIPYTOCTH M CUJIBI TPEHUS

JlabopaTtopHas pabota «Omnpenenenne padOThI CUJIBI TPEHUS IIPH PABHOMEPHOM JIBI)KEHHH TeJIa T0
TOPU30HTATEHOM MMOBEPXHOCTHY

CBs13b 2HEepruu U padoTel. [loTeHIIMANBHAS YHEPTHS

Kunernueckas sHeprus. Teopema 0 KHHETUYECKON SHEPIUU

3aKOH COXpaHEHUsI SHEPTHH B MEXaHUKE

JlaboparopHas paboTa «/3yueHue 3akoHa COXpaHEHUsI YHEPT U

KonebarenbHoe ABM)KEHUE U €T0 XapaKTEPUCTUKU

3aryxatomue kosnebanus. Beinykaennbie konebanus. Pezonanc

MaremaTuyecKui U MPY>KUHHBIA MasiTHUKU

Ypok-uccienoBanue «3aBUCUMOCTh TIepro/ia KojaeOaHuil OT )KECTKOCTHU MPY>KUHBI U MacChl Ipy3a»
[IpeBpaieHue 3Heprun Mpyu MEXaHUYeCKUX KOJIeOaHUIX

JlaboparopHas paboTa «OnpeeneHne 4acToThl ¥ Mepruoia KoueOaHuil Ipy>KHHHOTO MasiTHUKA

JlaboparopHas padoTa «IIpoBepka HE3aBUCUMOCTH MEepHOa KoJieOaHuii rpy3a, MOABEIICHHOTO K HUTH,

OT MaccChl Irpy3a»
Mexanuueckue BoJHbl. CBOMCTBa MEXaHUYECKUX BOJIH. [1po/101bHBIE U TONIEPEUHBIE BOJIHBI
Ypok-koHpepennus "Mexanudeckre BOJHbI B TBEpAOM Tene. CelicMuieckre BOTHbI"

3Byk. PacnipocTpanenue u oTpaxkeHue 3ByKa

VYpoxk-uccnenoanue "HabmroaeHue 3aBUCMOCTH BBICOTHI 3BYyKa OT YacTOTHI"

Bcero
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KomnnuectBo yacos

KoHntposbHble
paboThI

1

IIpakTrnueckue
paboThI



n/n

52
53
54

55
56
57
58

59

60
61
62
63
64
65

66

67

68
69
70

Tema ypoxka

['poMKOCTB 3ByKa U BbICOTA TOHA. AKYCTUYECKUIN PE30HAHC
VYpoxk-koHpepenuus "YnpTpasByk u HHPPaA3BYK B IPUPOJIE U TEXHUKE"

[ToaroroBka Kk KOHTPOJIBHOM padoTe Mo TeMe "3aKoHbI coXpaHeHUs. MexaHn4ecKue KoJaeOanus u
BOJIHBI"

KontponbHas padoTa o Teme "3akoHbI coxpaHeHusa. MexaHn4yeckue KoaeOaHusi U BOJIHbBI"
DNEeKTPOMarHUTHOE TOoJIe. DIEKTPOMATrHUTHBIE BOJTHBI
CBoO#ICTBa AJIEKTPOMArHUTHBIX BOJTH

Ypoxk-koudepennus "lllkana 31eKTPOMarHUTHBIX BOJIH. VICIIoIb30BaHNE AIEKTPOMATrHUTHBIX BOJIH IS
COTOBOM cBs3K"

VYpoxk-uccnenopanue "M3ydeHne CBONCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOUITEHOTO
tenedona"

Pemenne 3aaa4 Ha OonpeaAcaICHUC YaCTOThI U JAJIMHBI SHGKTpOMal"HI/ITHOI\/II BOJIHBI
DJieKTpoMarHuTHas nmpupojia ceera. CkopocTh cBeTa. BoJIHOBBIE CBOIICTBA CBETA
Ucrounuku ceta. [IpsamonuneitHoe pactipocTpaHeHue cBeta. 3atmenns ComHua u JIyHsl
3aKOH OTpaKEHMS CBeTa. 3epKana. Pemenue 3a1a4 Ha IPUMEHEHUE 3aKOHA OTPaKEHUS CBETa
[Ipenomienue cBeta. 3aKOH MPEIOMIICHUS CBETa

IlonHoe BHYTPCHHEEC OTpa’KCHUC CBCTA. Hcnonn3oBaHue MOJIHOTO BHYTPECHHECT'O OTPAXKCHU B
OIITHYCCKHUX CBCTOBOJAaX

JlaGopaTtopHas pabora "VccnenoBanue 3aBUCUMOCTH yrila IPEJIOMJICHUSI CBETOBOTO JIy4a OT yrja
MaJICHUsl Ha rpaHule "Bo3ayx-cTekyio™"

Ypok-koHpepenus "Vcnonp30BaHne NOTHOTO BHYTPEHHETO OTPAKEHUSI: CBETOBO/IBI,
OIITUKOBOJIOKOHHASI CBA3bL"

JIun3el. OnTuyeckas cuia JUH3bI
ITocTpoenue n3o0pakeHui B TMH3aX

JIaboparopHas padota "Onpenenenne GOKyCHOTO pacCTOSHUS U ONTHYECKON CHITbI cOOMparoieit
JIAH3EI"

Bcero

p—

e e e

KomnnuectBo yacos

KoHntposbHble
paboThI

IIpakTrnueckue
paboThI



n/n

71
72
73
74

75

76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91

Tema ypoxka

Ypok-koH(peperus "OnTuiaeckre TUH30BbIC TPHOOPHI"
I'na3 kak ontuyeckas cucreMa. 3peHue
VYpox-xoupepenuus "ledexrsr 3penus. Kak coxpanuts 3peHue”

Pasnoxxenue 6enoro csera B criektp. OnbiTel HploToHa. Clio’keHne crieKTpasibHbIX BETOB. J{ucnepcus

CBCTa

JlabopaTtopHast pabota "OMBITH 1O PA3JI0KEHUIO OEIOTO CBETA B CIIEKTP U BOCIPHUAITHIO I[BETA
MIPEeIMETOB MPU UX HAOIIOEHUH Yyepe3 IIBETOBbIE (PUIbTPHI"

VYpok-npaktukym "BosHOBbBIE CBOWCTBA cBETa: AUCHepcUs, HHTepdepeHius u audpakuus”
OmnsiTel Pezepdopaa v mitanerapHast Moieb aToMa

[Toctrynatel bopa. Moaens atoma bopa

Hcnyckanne u nornonieHne ceera aroMoM. KBanTel. JInHedaTsie CieKTphl
Ypoxk-npaktukym "HabOmronenrne ciekTpoB ucmyckaHus"

PannoakTuBHOCTH U €€ BUIBI

Crpoenue atomHoro siapa. Hykionnast Moens

PaagnoaktuBHbIe TpeBpaienus. M30Tormbl

Pemenue 3agau no treme: "PagunoakTuBHbBIC peBpalieHUs"

[lepnon nomypacnana

VYpok-koHhepenius "PagnoakTHBHBIC W3JIyYCHUSI B IPUPOJIC, MEAUITUHE, TEXHUKE"
SAnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsI0BOIO0 U MACCOBOIO YUCEN

DHeprusi CBA3U aTOMHBIX sifiep. CBsI3b MacChl U SHEPTUU

Pemenue 3agau no reme "Snepueie peakuuun'

Peaknuu cunresa u nenenus saep. Mcrounuku sueprun ConHua u 3B€31

VYpoxk-koHpepenuus "SAnepHas snepretuka. JleHcTBUS paOAKTUBHBIX U3JIy4YEeHUH HA )KUBbIE
OpraHusmsl"

Bcero

et e e e e e e e e e e e e e e e

KomnnuectBo yacos

KoHntposbHble
paboThI

IIpakTrnueckue
paboThI
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n/n

92

93

94
95

96

97

98
99
100
101
102

Tema ypoxka

[ToaroroBka K KOHTPOJILHOU paboTe 1o TeMe "INEKTPOMArHUTHOE 10JIe. DIEKTPOMArHUTHbIE BOJIHBI.

KBauroBrie saBienms"

Kontponbhas padoTa no Teme "IJIeKTpOMarHuTHOE ToJie. DIIEKTPOMarHuTHbIE BOJIHBI. KBaHTOBBIE
siBiICHUS"

[ToBTOpenue, o6o6menue. Jlaboparopusie paboTh MO Kypcy ""B3aumoneiicteue Ten"

[ToBTOpenue, o6o0IIeHNe. Perienne pacueTHBIX U KaueCTBEHHBIX 3aj1a4 1Mo TeMe "TeroBsie
nporecch”

[ToBTOpenue, o6o0IIeHne. Perienne pacueTHBIX U KaueCTBEHHBIX 3a1a4 1mo TeMe "KII/] TenmoBsix
JBUTATENEH"

[ToBTOpenue, 0600meHne. Perenne pacueTHBIX U KaueCTBEHHBIX 3a1a4 1mo Teme "KI1/]
3JEKTPOYCTaHOBOK"

[ToBTOpenue, o6o6menue. JlabopatopHsie paboTel 0 Kypcy "CBeTOBBIC sIBICHUS"
[ToBTOpenue, o606menue. Pabora ¢ Tekcramu mo Teme "3aKoHBI COXpaHEHUsST B MEXaHUKe"
[ToBTOpenue, o606menue. Pabora ¢ Tekcramu mo teme "Konebanust 1 BOJHBI"
[ToBTOpenue, o606menue. Pabota ¢ Tekctamu no Teme "CBeTOBBIC SIBICHUS"
[ToBTOpenue, o6o6menne. Pabota ¢ Tekcramu no Teme "KBaHToBas u simepHast puznuka'

OBIIEE KOJJMYECTBO YACOB I10 ITPOTPAMME

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI UIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Bcero

S G GG G —y

102

KomnnuectBo yacos

KoHntposbHble IIpakTrnueckue
paboThI paboThI
1
1
1
3 27
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