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IHHOACHUTEJBbHAA 3AIINCKA

PaGouas nmporpamma o ¢usuke pazpaboTaHa Ha OCHOBE

- denepanbHOr0 TOCYIAPCTBEHHOIO 00pa30BaTENbHOIO CTaHIapTa OCHOBHOTO 0OIIEro
00pa3zoBaHusl, YTBEP)KISHHOTO MpUKa3oM MUHHCTEpCTBa mpocBemeHus Poccuiickoit denepannn
ot 31.05.2021 Ne 287 (¢ U3MEHEHUSAMHU U TOTIOJTHEHUSMH );

- ®epnepanpHOl 00pa30BAaTENBHONW MPOTPAaMMBl OCHOBHOTO 00MmIEro 0oOpa3oBaHUS,
YTBEPKJIECHHOM nprukazoM MuHucrepcTBa npocsemienus: Poccuiickoit @enepanuu ot 18.05.2023 Neo
370 (c U3MEHEHUSIMH U IOTIOJTHCHHUSIMHU );

- Ionoxenust «O pabouyeil mporpamMme y4eOHOTO MpeaMeTa, Kypca TOCyIapCTBEHHOTO
OromkeTHOrO 001Ie00pa3oBaTebHOTO yupexkaeHus ymieid Ne373 MockoBckoro paiiona CaHKT-
[TeTepOypra « IKOHOMHUYECKHMA JTUIIECH.

Hactosmas pabovast mporpaMmMa siBIsIeTCSI COCTaBHOM 4YacThbl0 OCHOBHOW 0Opa3oBaTeIbHOU
porpaMMbl  OCHOBHOro ooOmiero o6pasoBanus ['BOY smneir Ne373 MockoBckoro paiioHa
Cankr-IlerepOypra (comepkaTebHbIH pa3aen).

Copneprxanue nporpaMmsl 1o (pU3UKE HapaBiIeHO HAa (POPMUPOBAHUE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH OOYyYaroIMXCs U OPraHMU3aLUI0 W3y4eHHUs (U3UKU Ha JIEeATEIIbHOCTHOW OCHOBe. B
nporpaMMe 1O (HU3UKE YUYUTHIBAIOTCS BO3MOXKHOCTM YYE€OHOTO TMpenMeTa B pean3aluu
tpeboBanuii ®I'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM W METANpPeAMETHBIM pe3yibTaTaM
00y4yeHHMs], a TaK)Ke MEKIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHbBIX Y4eOHBIX IIPEIMETOB HA YPOBHE
OCHOBHOT'O 001IETO 00pa30BaHUsL.

[IporpamMa 1o (U3MKE yCTaHABIMBAET pacHpeesieHHe Y4eOHOro Marepuana Io TojaaM
oOydenus (o Kjaccam), TMpeagaraeT MNPUMEPHYIO TOCIEI0BATENbHOCTh HW3YYCHUS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHsI MPEAMETHOTO COJEPKaHUS U y4€Te BO3PACTHBIX OCOOEHHOCTEH
o0ydJaronuxcs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ LEIbI0 OKa3aHUSI METOAMUYECKON IMOMOIIM YUUTENIO B
co3/1aHuM pabouell mporpaMmbl 10 y4eOHOMY MpPEIMETY.

®dusnka SBISETCS CHCTEMOOOPA3yIOIMIUM JUISI ©CTECTBEHHOHAYYHBIX YUEOHBIX TPEIMETOB,
MOCKONIBKY (PU3WYECKHE 3aKOHBI JIEKAT B OCHOBE IPOIECCOB M SIBICHUN, M3Yy4aeMBbIX XHMUEH,
Ouonorueii, actTpoHOMUEH W Qu3uveckor reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MPEAOCTaBISICT HambOosee sCHbIe oO0pa3ibl NMPUMEHEHHUS HAyYHOTO METoJa
MO3HAHMS, TO €CTh CITOCO0A MOJIYICHUS JOCTOBEPHBIX 3HAHUIA O MHpE.

Opna w3 THaBHBIX 331a4 (QU3NYECKOrO0 00pa3oBaHUs B CTPYKType o0Iiero obpazoBaHUs
COCTOMT B (OPMHpPOBAHUU ECTECTBEHHOHAYYHOW TPAMOTHOCTH M UHTepeca K Hayke Yy
oOydJaronuxcs.

N3yuenne ¢usnkn Ha 0a30BOM YpOBHE TMPENIONAracT OBJAJCHUE  CIETYIONIMH
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIINMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTD:

HAYYHO OOBSCHATH SIBIICHUS;

OILICHUBATh U TIOHUMATh 0COOCHHOCTH HAyYHOTO UCCIICTOBAHHS,

UHTEPIPETHPOBATh JAHHBIE W HCIOJIh30BaTh HAy4YHbIE JOKA3aTeNbCTBA IS TOJTYYCHHUS
BBEIBOJIOB.

[lenn wu3ydeHus (UMK Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OINpEAeTcHBl B
Konuernmuu npenoxaBanust ydeOHoro mpenmera «®dusmka» B 00pa30BaTEeBHBIX OpPTraHU3aIUSIX

Poccuiickoit  ®enepanuu, peaqu3yIOMMX OCHOBHBIE 00IIe00pa3oBaTelIbHbIE ITPOTPAMMBI,
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yrBepxkaA€HHON pemenueM Kosuterum MununcrepcrBa mnpocBenieHust Poccuiickoit ®denepaunn
(mportokoi ot 3 nexadps 2019 r. Ne [IK4BH).

Hean uzyyennsi Gu3NKu:

npUOOpeTeHNuEe MHTEepeca W CTPeMIICHUs OOYYaloIIMUXCS K HAYYHOMY H3YYEHHUIO MPUPOJIBL,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

pa3sBUTHE MPEICTABIEHUH O  HAayyHOM METOAE TMO3HAaHUS HW  (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

dbopMupOBaHHEe HAYYHOTO MHPOBO33PEHMSI KaK pe3yjibTaTa H3YYEHHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

(dopmupoBaHUE TPEACTABICHUN O poin (HUMKU JJISL PA3BUTUS APYIHX E€CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHIi;

pa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymeil mnpodeccnoHaIbHOM
NESTENIbHOCTH, CBSA3aHHOM ¢ (U3HMKOW, TMOArOTOBKAa K JaibHeWmeMy OOYy4EeHHIO B 3TOM
HaIpaBJICHUU.

JocTmwkenne 53TUX Ienedl mporpaMMbl 1O (HU3MKE Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00ECIIEUNBACTCS PELICHUEM CIEAYIONUX 3a/1a4:

NpUOOpeTeHNEe 3HAHUK O JUCKPETHOM CTPOCHHMU BEIIECTBA, O MEXaHHMYECKHUX, TEIJIOBBIX,
JIEKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

npruoOpeTeHne YMEHUH ONMUCHIBATh U OOBSICHATH (PM3UYECKUE SIBICHHUS C UCIIOIb30BaHUEM
MOJTy4YEHHBIX 3HAHUI;

OCBOEHHE METOJIOB PEILECHUS MPOCTEHIINX PACUETHBIX 3a/a4u C UCIIOJIb30BaHUEM (PU3MUECKHUX
MoJieJIeH, TBOPUYECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUH HaO/I0/laTh NMPHUPOAHBIE SBJIEHUS U BBINOJHATH OIBITHI, J1a0OpaTOPHBIE
paboThI U HKCTIEPUMEHTANIbHBIE UCCIIEI0BAaHMSI C UCIIOJIb30BAHUEM N3MEPUTENIbHBIX IPUOOPOB;

OCBOCHME TMpPHEMOB pPabOThl ¢ HHpopManued (GU3MYECKOro CcoAep)kKaHus, BKIOYAs
MH(OPMALIMI0O O COBPEMEHHBIX JOCTH)KEHUAX (U3MKHM, aHaIU3 U KPUTHUUECKOE OLIEHWBaHUE
uH(pOopMaLnu;

3HaKOMCTBO CO cdepamu Npo(hecCHOHAIBHOW JeATeNbHOCTH, CBSI3aHHBIMH C (U3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JJOCTHKEHUIX (DU3MUECKOI HAYKH.

Ha wusydyenme ¢usuku (6a30BbIl ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUSs
otBoauTCs 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HefeNn0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 vaca (3 yaca B HEJeNi0).

COJAEPKAHUE OBYYEHUSA
7 KJIIACC

Pa3nen 1. ®usuka u eé poJib B IO3HAHMH OKPY:KAIOLIEro MUpa.

®usnka — Hayka o mpupoje. SBieHus npuponbl. Ousnyeckue sSBICHHS: MEXaHUYECKUE,
TEIJIOBBIE, INEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BeNWYMHBL. V3MepeHue ¢undeckux BenudyMH. Du3MuecKkue npudOpHI.
[TorpemHocTs u3mMepeHuid. MexxayHapoaHasl CHCTEMA €UHHII.

Kak ¢usmka m apyrue ecTeCTBEHHblE HAyKHM H3ydaloT Npupony. EcrecTBeHHO-HAayuHBIN
METOJI TO3HAHUA: HAONIOJIEHHE, IOCTAHOBKA HAy4yHOI'O BOIIPOCA, BBIIBUKEHUE THUIIOTES,
9KCIEPUMEHT 110 IPOBEPKE TUIOTE3, 00bsICHEHNE HaOM01aeMoro apieHus. Onucanue GpU3nIecKux
SABJICHUM C IIOMOILBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, AIEKTPUUECKIE, MATHUTHBIE, CBETOBBIE SIBJICHUS.



2. Ousuyeckue MpUOOPHI U MpoIlenypa NPSMBIX M3MEPEHUH aHAJOTOBBIM MU IU(PPOBBIM
npubOpoOM.
Jlabopamopnwvie pabomot u onvimel.
OnpezneneHue LEeHbI 1EJIEHUS Kalbl U3MEPUTEIBHOIO puodopa.
N3mepenne pacCcTOsTHUN.
N3mepenune 06bEMa KUAKOCTH U TBEPAOTO TeIa.
Onpenenenue pa3MepoB MaJlbIX TeJl.
W3mepenue Ttemieparypbl MNpH IOMOIIM JKUIAKOCTHOIO TEPMOMETpa M JlaT4uKa
TeMIIepaTyphl.
6. IlpoBemenue wccneOBaHUS IO TPOBEPKE THUIOTE3bl: AATbHOCTh IMOJETA IIAPHKA,
NYIIEHHOTO TOPU30HTANIBHO, TEM OOJIbIIE, YeM OOJIbIIE BHICOTA ITyCKa.
Pa3znea 2. [lepBoHayaibHbIe CBeJIeHUS 0 CTPOEHHHU BeleCTBA.
CrpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, MX pa3Mepbl. OIBIThI, JOKa3bIBAIOIINE JUCKPETHOE
CTPOECHHE BELLECTBA.

agrwbdE

JBwxenue wyactui, BemiecTBa. CBSI3b CKOPOCTH JABMKEHUS YaCTHI[ C TEMIIEPATypOH.
bpoynoBckoe nBuxkenue, auddysus. BzaumonelcTBHE YaCTHIl BELIECTBA: MPUTSIHKCHHE U
OTTAJIKUBAHUE.

ArperatHple  COCTOSIHMSI ~ BEIIECTBA: CTPOCHHUE Ta30B, IKUAKOCTEH H  TBEPABIX
(KpucTaIMyecKkux) Tei. B3auMOCBsI3b MEXIy CBOMCTBAaMHM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHhIX COCTOSIHUMA BOJIBI.

Hemoncmpauuu.

1. HaGmronenue 6pOyHOBCKOTO JBUKEHUS.

2. HaGmoaenue nuddysuu.

3. HaGmromenue siBIeHHM, OOBACHSIIOUIMXCA TPUTSHKEHHUEM WM OTTAJKUBAHUEM YaCTHI]

BEILIECTBA.

Jlabopamopuwie pabomol u onvimol.

1. OrmeHka guameTpa aToMa METOO0M PSIOB (C UCTOIb30BaHueM GoTorpaduii).

2. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThl IO OOHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYISIPHOTO MPUTSHKEHUS.

Pa3nen 3. /IBu:keHHe U B3aUMOJeiicTBHE TeJl.

Mexanudeckoe BHKeHHE. PaBHOMepHOE 1 HepaBHOMepHOe JiBHxkeHHe. CkopocTh. Cpennsis
CKOPOCThH MPU HEPAaBHOMEPHOM JIBIKCHHH. Pacuér myTu 1 BpeMeHH JIBHKCHUSI.

SlBnenne wHepuuu. 3aKOH WHEpUUH. B3anmmoaeicTBHe Tell Kak NpUYMHA W3MEHEHHS
CKOpOCTH JBWXEHHMs Tel. Macca kak Mepa uHepTHocTu Tena. [lmotHocth BemiectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJ B €UHUIE 00bEMa BEIIECTBA.

Cwita Kak XapakTepuCTUKa B3anMoJeHcTBH Tesl. Cuia ynpyroctu 1 3akoH I'yka. M3smepenue
CHJIBI C TIOMOIIBIO JMHAMOMETpA. SIBJIeHHE TATOTEHUS U cuiia TsokecTu. Cuila TSHKeCTH Ha APYTHX
mnaHetax. Bec Ttema. Heecomoctb. CrokeHUE CHJI, HANpaBIE€HHBIX MO OJHOW MPSIMOM.
PaBnopeiictByromas cuin. Cuna TpeHus. TpeHue CKOJbXKEHUs U TpeHHe MOoKos. TpeHue B mpupoje
U TEXHUKE.

Hemoncmpayuu.

Habmronenne MexaHU4ecKoro IBHKEHUS Tela.

N3mepenne ckopocTu MPsIMOJIMHEMHOTO IBUKEHHUS.
Habnroienue siBieHUs] UHEPIIUH.

Hab6nronenne naMeHeHus: CKOPOCTH TTPU B3aMMOJICHCTBHUH TEJL.
CpaBHeHHE Macc MO B3aUMOJCIHCTBUIO TEJl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

ok wn Pk

Jlabopamopnwvie padbomot u onvimol.



1. OmpeneneHue CKOpOCTH pPaBHOMEPHOIO [BMKEHHUs (IIapuKa B JKUIKOCTH, MOJAEIU
AIIEKTPUYECKOTO aBTOMOOMIIS U TaK Jajee).

2. OmnpeneneHue CpeqHEH CKOPOCTU CKOJIbXKEHHs Opycka WIM IIapuKa I10 HAKJIOHHOW
IJIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPIOTO TEA.

4. OnbIThl, AEMOHCTPHPYIOIIUE 3aBHCUMOCTh DPACTSDKEHUS (IepopMaluu) MPYKHHBI OT
IIPUIOKEHHOM CHJIBL.

5. OIBIThl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHs CKOJIBKEHHUS OT Beca Tesla U
XapakTepa COIPUKACAIOUINXCs TOBEPXHOCTEH.

Pa3nen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Hasnenne. CriocoObl yMEHbBIICHHUSI ¥ yBEIUUEHUs AaBiieHus. JlaBieHue rasa. 3aBUCHMOCTD
JlaBJIeHUs ra3a oT o0béma, Temneparypsl. [lepenaua naBiaeHus TBEPABIMHU TEIaMH, KUAKOCTIMH U
razamu. 3akoH [lackana. IIHeBMaTMYeckne MamMHBL. 3aBUCUMOCTH JAaBJICHHUS XUAKOCTH OT
riryounsl. ['uapocrarnyeckuii napagokce. Coodmaromuecs cocyabl. [ mapaBandeckne MeXaHu3MBbl.

Atmocdepa 3emimm U armochepHoe naBieHue. [IpUyYMHBI CyIIECTBOBaHUS BO3IYLTHON
obosouku 3emnu. OmnbiT Toppuuennu. M3mepenue armocepHOro aBieHus. 3aBUCUMOCTh
aTMOC(EpHOTro JaBJIEHUs OT BBICOTHI HaJ ypoBHEM Mops. [Ipubops! 11 usmepenust armochepHoro
JTaBJICHMUSL.

JleiicTBHE )KUJIKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teso. BrITankupBaromas (apXumMeaoBa)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPaTYpBhI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coobmmaronmecs: Cocy/sl.

I'mppaBnuyeckuit mpecc.

[IposiBnenue necTBusi aTMOCHEPHOTO TaBJICHHUS.

3aBUCHMOCTh BBITAIKUBAIOLIEH CUJIBI OT 00bEMa MOTPYKEHHON YacCTH Tesa U MJIOTHOCTU

©o gk wh

JKUJKOCTH.

PaBeHCTBO BBITAIKMBAIOILIEH CUJIBI BECY BHITECHEHHON KUAKOCTH.

VYcnoBue miaBaHus TEJ: TUIaBaHUE WJIU TIOTPYXKEHUE TeJT B 3aBUCUMOCTH OT COOTHOIIEHUS

MJIOTHOCTEN TEJa U AKUJKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HUccnemoBaHue 3aBHCHMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHOW B KHIKOCTh
YacTH TeJa.

2. OmpeneneHue BBITAIKUBAIONICH CHIIBI, JCHCTBYIONICH HA TeNO, TOTPYXKEHHOE B

o N

KUAKOCTbD.
3. IIpoBepka HE3aBUCHMOCTH BBITAJIIKMBAIOLIEH CHIIBI, EMCTBYIOIIEH HA TEJIO B KUJIKOCTH,
OT Maccsl Tena.
4. OmnbIThl, TEMOHCTPUPYIOUINE 3aBUCHMOCTb BBITAJKHUBAIOIIEH CUJIbI, JEHCTBYIOLIEH Ha
TEJIO B XHUJKOCTH, OT 00b&Ma MOTPYKEHHOM B KMJIKOCTh YaCTH Tela M OT IJIOTHOCTH
KUAKOCTH.
5. KoHcTtpympoBaHue apeoMeTpa WM KOHCTPYHMPOBaHME JIOAKM U ONpeAeicHue eé
TPYy30MOABEMHOCTH.
Pa3nes 5. PaGoTa m MOIIHOCTB. JHeprusi.
Mexanuueckast pabota. MOIIHOCTb.
[TpocTbie MexaHM3MBI: pblYar, OJOK, HAKJIOHHAs MJIOCKOCTb. [IpaBuio paBHOBecus pblyara.
[IpumeneHue npaBuiia paBHOBECHS pbluara K 0J10Ky. «30s10Toe nmpaBmio» Mexanuku. KITJ] mpocThix
MexaHu3MoB. [IpocTbie MeXaHU3MBbI B OBITY M TEXHHUKE.



Mexanunueckast sHeprusi. Kunetnueckass u noreHuuanbHas sHeprusi. [IpeBpaiienue oJ1HOTro
BHJIa MEXAHUYECKON YHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTHH B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXAaHU3MOB.

Jlabopamopuwie pabomul u onvimel.

1. Omnpenenenne pabOTHl CUJIBI TPEHHUS TMPH PABHOMEPHOM JIBKCHMHM Tella IO

TOPU30HTAIILHON TOBEPXHOCTH.

2. HWccnenoBanue yciaoBHid paBHOBECHS phlyara.
N3mepenne KIIJ] HaKIOHHOM TIIOCKOCTH.
4. V3yueHue 3aKOHA COXPAaHEHUS MEXAHUYECKOW SHEPTHUH.

w

8 KUIACC

Pa3nen 6. TenuioBble siBJIeHHS.

OcCHOBHBIE MOJIOKEHUS MOJIEKYJISPHO--KNHETUYECKOW TEOPUHU CTPOEHHUs BeulecTBa. Macca u
pa3Mepbl  arOMOB M MOJEKyJ.  ONbITbl, MOATBEPXKAAIONIME  OCHOBHBIE  IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mogenu TBEPIOTO, KUAKOTO W ra3000pa3HOro COCTOSHUN BemiecTBa. Kpucraminueckue u
amop¢ubie Tena. OObSICHEHNE CBONCTB T'a30B, JKUIKOCTEH M TBEPIBIX TEJI HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO--KUHETHYECKONM Teopun. (CMauMBaHME W KaoWUIApHbIE sBjieHUsA. TeroBoe
pacIIMpEeHHEe U CKaTHUE.

Temmneparypa. CBsi3b TeMIeparypbl CO CKOPOCTBIO TEIUIOBOTO JIBIDKEHUSI YACTHII.
Buytpennss sneprusi. CriocoObl U3BMEHEHHUSI BHYTPEHHEW SHEPruM: TEeIUIoNepeaada U COBEPIICHHE
paboTsl. Busl Temionepenaun: TEIIONPOBOAHOCTh, KOHBEKITHS, U3TyUYEHUE.

KonnuecTBo TemnoThl. YienbHas TEMIOEMKOCTh BemIecTBA. TermooOMeH M TemIoBoe
paBHOBecHe. YpaBHEHHE TeIJIOBOro OamaHca. IlmaBieHwe W OTBepAEBaHUE KPHUCTALTUYCCKUX
BEIIECTB. YeNbHas Teryora TuiaBiaeHus. I[lapooOpazoBanne u KoHAeHcaius. Vcnapenwue.
Kunenue. VYnaenbHas Teminora mnapooOpa3oBaHMs. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHUS OT
aTMoc(epHOro JaBIeHHUS.

BnaxnocTs Bo3ayXa.

DHeprus TOTUIMBA. Y IeJbHas TEIJIOTa CTOPAHMUSL.

[Tpunmmner  pabotel  TeroBbix aBurateneid KIIJ[ TemmoBoro nBurarens. TermoBsie
JIBUTATEIH U 3alIUTa OKpY>Karoleh cpeibl.

3aK0oH COXpaHEHUs U IPEBPAILICHUS SHEPTUH B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO JIBHKEHUSI.

Hab6monenue nuddys3un.

Habmroenue siBJIeHUI cMauMBaHUs ¥ KAMHUTSIPHBIX SBICHUM.

HabGnronenue TenioBoro paciimpeHus Tel.

N3menenune gaBiaeHus ra3a mpu M3MEHEHUH 00hEMa M HAarpEeBaHUH WIIN OXJIAXKICHHH.
[IpaBuna n3mMepeHus TeMIepaTypsl.

Buael renionepenaun.

OxJtaxIeHne pyu COBEPIICHUH PAOOTHI.

Lo ~NOU Pk WNRE

HarpeBanue npu coBepuieHHH pabOThl BHEIIHUMH CHUJIAMHU.
. CpaBHEHME TEIIIOEMKOCTEM pa3IMYHbIX BEIIECTB.
. HaGnronenue xumneuus.

[
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=
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. HabmoieHue nocTostHCTBa TeMIEpaTyphl MPH TIaBJICHUH.

=
w

. Mozaenu TemioBBIX ABUTATEIICH.



Jlabopamopuvie pabomul u onvimel.

1. OmupITHI IO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJISIPHOTO TPUTSKEHUS.

OnbITHI 10 BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbIThI 1O HAOIIOEHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, )KUJIKOCTEH U TBEPABIX TEl.
Omnpenenenue JaBieHUs BO3lyXa B OaJUIOHE IIIPHIIA.

OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb [aBJICHHMSI BO3AyXa OT €ro o0béma u
HarpeBaHud UK OXJIAXKJACHUA.

e WwN

6. IlpoBepka TrHUNOTE3bl JIMHEWHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA O KHJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HaOmiopenue W3MEHEHHUs BHYTPEHHEH SHEpPruM Tejla B pe3ylibTaTe TeIionepenadd u

paboThl BHEIIHUX CHIL

8. HccnenoBanue siBJI€HUS TEIIIOOOMEHA IPU CMELIMBAHUM XOJIOIHOM U ropsiuei BOAbI.

9. OmnpezneneHne KOIMYECTBA TEIUIOTHI, MTOJIYYEHHOTO BOAOH MPU TEIUIOOOMEHE C HarpeThIM

METaJUIMYECKUM LUINHAPOM.

10. OnpeneneHue yaenbHOM TEMIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npoliecca UCTIapeHus.

12. OnpeneneHne OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.

13. Onpenenenue yneabHON TEIUIOTHI IJIaBJICHUS JIb/a.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onektpuszanus Tei. J[Ba pona 3JMeKTpUUYECKUX 3apsioB. B3aumoaencTBue 3apsKEHHBIX Tell.
3akon KysnoHa (3aBUCHMOCTb CHUJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEJ OT BEIMYMHBI 3apsA0B U
PAcCTOSIHUSA MEXY TeJIaMu).

Onektpuueckoe mnozie. Hanpsok€HHOCTh anekTpuyeckoro mnosd. IlpuHnun cyneprno3unuu
ANIEKTPUUYECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu anexTpuueckux 3apsaoB. DIEMEHTAPHBINA deKTpuyeckuil 3apsaa. CTpoeHne aToMa.
[TpoBOAHMKY M TUAIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3apsijia.

ONEKTPUYECKU TOK. YCIIOBUS CYIIECTBOBAaHUS AJIEKTPUYECKOro ToKa. McTouHuKH
IOCTOSIHHOTO TOKa. JIeHCTBHA SIEKTPUYECKOro TOKa (TElIoBOE, XHMHYECKOE, MarHUTHOE).
DNEKTPUYECKUN TOK B )KUJKOCTSX U ras3ax.

Onektpuueckas uenb. Cuma Toka. Onekrpuueckoe HampspbkeHue. ConpoTUBIIEHHE
IIPOBOJIHMKA. YJIEJIbHOE CONPOTHBICHHE BemecTBa. 3akoH Owma a8 ydacTka — LEMH.
ITocnenoBarenbHOE U MApaIICIIBHOE COCAUHEHUE IIPOBOJHUKOB.

PaboTa 1 MOLTHOCTH 3MeKTpHUecKoro Toka. 3akoH /xoynsa—JleHna. DineKkTpudeckue Henu u
NOTPeOUTENH IEKTPUUECKOM 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocrosiHHbIE MarHuThl. B3auMoOJelWCTBHE TMOCTOSHHBIX MarHMTOB. MAarHuTHOE TMoOJIe.
MaruauTtHoe nose 3eMiId U €ro 3HaueHue A KU3HU Ha 3emue. OnelT OpcTtena. MaruutHoe moiie
AIIEKTPUYECKOro ToKa. [IpuMeHeHne 31eKTpOMarHuToB B TEXHUKE. JelicTBUE MarHUTHOIO TOJIS Ha
IIPOBOJTHUK C TOKOM. DJIEKTPOJIBUTATEIb ITIOCTOSIHHOTO TOKA. VCIIonb30BaHNe 3JEKTPOIBUTATENIEH B
TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneiter @apages.  SBneHue  snekTpoMarHUTHOM — MHAyKuuu. IIpaBuio  Jlenna.
OnekrporeHepatop. CrnocoObl TMONMYYeHHS DIEKTPUYECKONW HSHEPruu. JNEKTPOCTAHIIMUA Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpuszanus Ted.

JIBa poza NeKTpUYECKUX 3aps10B U B3aUMOJIEHCTBUE 3aPSKEHHBIX TEIL.
Y CTpolCTBO U ACHCTBHE 3JIEKTPOCKOIA.

DJIeKTpOoCTaTUYECKast NHTYKLIHS.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apPsI0B.

Ok wn e



[IpOBOIHUKY U TUBTEKTPUKH.

MogenupoBaHue CUIOBBIX JIUHUHI 3JIEKTPUYECKOIO ITOJIS.
M CcTOYHHKH MOCTOSTHHOTO TOKA.

JleicTBUA 2JIEKTPUYECKOTO TOKA.

. DINEKTPUUECKUN TOK B KUJKOCTH.

. ['a30BBbIii pa3psm.

. I3aMepeHue cuiibl TOKa aMIIepMETPOM.

. I3aMepeHue 3JIeKTpUYeCcKOro HarpsKeHUs: BOJIbTMETPOM.

. Peoctat u Mara3uH cOnpoOTHBJICHUMN.

. BzanMopelicTBHe NOCTOSIHHBIX MarHUTOB.

. MopenvpoBaHue HEBO3MOXKHOCTH Pa3CJICHUs MOJIIOCOB MarHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

. OnbIT DpcTena.

. MarauTHoe moJje Toka. JJIeKTPOMAarHur.

. JlelicTBuE MarHUTHOTO TOJISI HA MTPOBOJHUK C TOKOM.

. DJIEKTPOABUTATEIb IOCTOSHHOTO TOKA.

. UccnenoBanue siBJICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

. Onbrter @apapest.

. 3aBUCUMOCTH HaIpaBJICHUsI UHIYKIIMOHHOTO TOKA OT YCIOBUN €r0 BOSHUKHOBEHHSI.
. DJIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnwsie pabomot u onvimeol.

©o gk wh

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.

OnbIThI 1O HAOIIOEHUIO SJIEKTPU3ALUU TNl MHAYKLIUEH U IPU CONTPUKOCHOBEHUHU.
HccnenoBanue qeiCTBUS 3JIEKTPUUECKOTO MOJIS HA MPOBOJIHUKU U AUDIEKTPUKH.
CO6opka u mpoBepka paboThl NEKTPHUUECKON LIENH MOCTOSIHHOTO TOKa.

W3MepeHue U peryJIMpoBaHHUE CUIIBI TOKA.

W3mepeHue u perynpoBaHue HaPsHKEHUS.

I/ICCJ'IGI[OBaHI/Ie 3aBUCUMOCTH CHJIbI TOKA, UAYIICTO Y€PE3 PE3HUCTOP, OT CONPOTUBJICHUA

PE3UCTOPA U HAIIPSKCHUA Ha PE3UCTOPC.

OHBITLI, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTD JJICKTPUYICCKOTO COIIPOTUBJICHHUA IPOBOJHHUKA

OT €TI0 MJIMHBI, INIOIIAaAHU IMOIEPEUYHOTO0 CCUCHUA U MaTCpuala.

HpOBepKa mpaBujia CJIOKCHHUA Haprl)KCHI/II\/JI Ipu 1oCjaCaA0BATCIBHOM COCAUHCHHUU IBYX

PE3HCTOPOB.

[TpoBepka nmpaBuIIa JJisi CHIIBI TOKA MTPH MApaUIeIbHOM COSAMHEHUH PE3UCTOPOB.
OmnpeneneHne pabOThI AIEKTPUIESCKOTO TOKA, HAYIIETO YePe3 PE3UCTOP.
OmnpenenieHre MOIIHOCTH AJIEKTPUYECKOTO TOKA, BBIJCISIEMON Ha PE3UCTOPE.

HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKa, UAYHICTO YCPEC3 JIAMIIOYKY, OT HAIIPSXKCHUA Ha

HEW.
Onpenenenne KIIJ[ narpesarens.
WccnenoBanne MarHUTHOTO B3aUMOJICHCTBUS MMOCTOSTHHBIX MarHUTOB.

I/IBYLICHI/IC MAaroHuTHOro 1moJjid TIOCTOAHHBIX MAIrHUTOB IIpU HUX O6T>GILI/IHCHI/II/I n

pa3esIeHun.
HccnenoBanue qeHCTBUS JIEKTPUIECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OHBITI)I, ACMOHCTPHUPYIOIIHUE 3aBUCUMOCTL CHJIBL BSaHMOHeﬁCTBHH KaTyliKu C TOKOM H

MarauTa OT CHUJIbI TOKA W HAIIPaBJICHUA TOKA B KaTYIIKC.
I/I3yquI/Ie I[GI\/JICTBI/ISI MAaramMTHOIO I10JIA Ha IIPOBOJHUK C TOKOM.
KonctpynpoBanue u nu3ydenue paboThl AIEKTPOABUTATEINS.
N3mepenne KIIJ[ anekTpoaBuraTeibHON YCTaHOBKH.



21. OmeITEl 110 HUCCIICAOBAHUIO SBJICHUA 3H€KTp0MaFHHTHOfI HHAYKOWUU: HCCICAOBAHUC
W3MEHECHHI 3HAUCHHUS U HaIlpaBJICHUA UHAYKIIUOHHOTO TOKA.

9 KVIACC

Pa3zgen 8. Mexannueckue siBJICHHUSA.

Mexanuueckoe aBmxeHue. MarepuanpHas Touka. Cuctema orcu€ra. OTHOCHUTENBHOCTD
MEXaHUYECKOrO  ABWXKEHUSA. PaBHOMepHOEe IpsAMONMHENHOE JBHKeHHe. HepaBHOmepHOE
IpsMOJIMHEHOe nBKeHue. CpenHsss M MIHOBEHHash CKOpPOCTb Tella IPU HEPaBHOMEPHOM
JBUKCHHH.

Yckopenue. PaBHOyCKOpeHHOE mpsimoninHeitHoe aBrkeHue. CBoOomHoe maacHue. OmbIThI
[Nasnnes.

PaBHOMepHOe nBHXeHHE 1O OKpyxHocTu. Ilepmon u uacrota obOpamienus. JluneliHas u
yIJI0Bast CKOpOCTHU. LIeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

IlepBbiii 3axkoH HerotoHa. Bropoit 3akon Hserorona. Tpernit 3akoH Hserorona. IIpuHnummn
CYNEPIIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH 'yka. Cuiia TpeHMsI: CHJla TPEHMSI CKOJIBKEHUS, CHIIa TPEHUS TIOKOs,
JIpyTrue BUJbI TPEHHUSL.

Cuna TsSKECTM U 3aKOH BCEMHPHOIO TATOTEHHUS. YCKOpEHUE CBOOOJHOIO MaJCHMUS.
JBuxenue muanet Bokpyr Connua. IlepBas kocMudeckast ckopoctb. HeBecoMocTh U eperpys3ku.

PaBHOBecue MaTepuaiibHOM TOUKH. AGcooTHO TBEPAOE Teno. PaBHoBecue TBEpIOro Tena ¢
3aKpEIIEHHOM OChIO BpauleHus. MoMmeHT cuibl. LleHTp TsbxecTH.

Umnynec Tena. M3meHnenue ummynbca. MMmynbc cuibl. 3aKOH COXpaHEHMs] HMMITYINIbCA.
PeakTuBHOE NBHXKEHUE.

Mexanuueckass pabora M MOUIHOCTb. PaboTa cui TskecTH, ynpyroct, TpeHus. CBs3b
3Heprun M pabotel. IloTeHuManbHas SHEpPrusi Tena, MOAHITOTO HAJ MOBEPXHOCTHIO 3EMIIH.
IToTeHumanbHas SHEpPrust Ckaror NpyxkuHbl. KuHeTndeckas sHeprus. Teopema 0 KMHETHUYECKOM
SHEpPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPTHH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOI O IBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHHE TyTeH W TPAeKTOpWUN IBIDKEHHS OJHOTO M TOTO JK€ Telld OTHOCHUTEIEHO
pa3HBIX TEJI OTCUYETA.

H3mepenne CKOPOCTH U YCKOPEHHUs NIPSIMOIUHENHOTO ABUKCHUS.
HccenenoBanue Npu3HaKOB paBHOYCKOPEHHOTO JIBUKECHHUS.
Habmroienue nBH>KeHus Tella o OKPYKHOCTH.

o 0k~ w

Habnronenne MexaHWYECKUX SIBICHUW, MPOUCXOSIIMNX B cucTeMe oTcuérta «Temexkar
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTENbHO KabuHeTa (PU3HKH.

7. 3aBHCHMOCTbH YCKOPEHUS Teja OT MaccChl Teja U AEHCTBYIOLIEH Ha HETO CHUJIBL.

8. HaOmoneHue paBeHCTBA CHJI IPU B3aUMOJICHCTBUU TeJl.

9. H3meHneHwue Beca TeNna NIpy yCKOPEHHOM JIBIKEHHH.

10. INepemaya uMmysbCca MpH B3aUMOJICHCTBHHA Tell.

11. IlpeoOpa3oBaHus SHEPTUH MTPU B3AUMOJICHCTBUHU TEJl.

12. CoxpaHenue UMIyabCca IPU HEYIPYTOM B3aUMOICHCTBHH.

13. CoxpaHeHue UMITyiIbCca Py a0COFOTHO YIIPYTOM B3arMOICHCTBHH.

14. HabGmroieHre peakTHBHOTO JIBUKCHUS.

15. CoxpaHeHnue MeXaHUYECKON 3HEPTUH MTPU CBOOOTHOM aICHUH.

16. CoxpaHeHnue MeXaHUYECKON 3HEPTUH MPH JBMXKEHUH TEJa MO ICHCTBUEM MPY>KUHBI.
Jlabopamopnwvie padbomot u onvimol.



o

10.

11.

KoHcTpynpoBanue Tpakta i pa3roHa M JIajJbHEWIIEro PaBHOMEPHOTO JBUKECHUS
[IapUKa WA TEICKKH.

OnpezneneHue cpenHEl CKOPOCTH CKOJBKEHHS OpycKa WM JABMDKCHHS IIapuKa 10
HAKJIOHHOM TTIOCKOCTH.

OmnpeneneHue YCKOPEHHs Tella MpPHU PAaBHOYCKOPEHHOM JBIDKEHHHM TI0 HAKJIOHHOU
TUIOCKOCTH.

HccnenoBanue 3aBHCUMOCTH TYTH OT BPEMEHH MPH PaBHOYCKOPEHHOM JBIDKECHHH 0€3
HAYaIbHON CKOPOCTH.

[TpoBepka TUMOTE3BI: €CIIM MPH PAaBHOYCKOPCHHOM JIBUKCHHH 0€3 HAadaIbHON CKOPOCTH
IMYTU OTHOCATCA KaK psAn HEYETHBIX YHUCCJl, TO COOTBCTCTBYOIIHNEC MMPOMEIKYTKHN BPECMCHU
OAHMHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHHSI CKOJIBXKCHUS OT CHJIBI HOPMAJIbHOTO
JIABJICHUSI.

Omnpenenenne KodhHUIUESHTA TPESHUS CKOJBKCHHSL.

Omnpenenenue KECTKOCTU MPYKUHBI.

Onpenenenne pabOThl CHIBI TPEHUS [P PABHOMEPHOM JBHKEHHHM Tela IO
TOPH30HTAILHOW MTOBEPXHOCTH.

Omnpenenenne paboOTHl CHIIBI YIPYrOCTH MpH TOABEME TIpy3a C HCIOIb30BAaHHEM
HCIIOABUKXHOT'O U ITOABUXHOT'O 0JIOKOB.

M3yueHne 3akoHa COXPAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHuA U BOJHEIL.

KonebatenbHoe naBmkeHune. OCHOBHbIE XapaKTEPUCTUKHM KoJieOaHW: IEpHOJ, YacToTa,
aMIMTyna. MareMatMdyecKMid W NPYKHHHBIA ~ MasTHUKHA. [IpeBpamieHue dSHepruv npH
KoJIe0aTeIbHOM JIBUKEHUH.

3aryxatomue kosjeOaHus. BpIHyXIeHHble KoieOaHus. PesonaHc. MexaHndeckue BOJIHBI.
CaoiicTBa MexaHU4ecKUX BOJIH. [Ipo/1osibHbBIE U MTONEepeyHble BOJIHBL. JJIMHA BOJNHBI U CKOPOCTH €€
pacrpocTpaHeHus. MeXxaHU4YeCKHUE BOJIHBI B TBEPJIOM TeEJIE, CEHCMHUUYECKHUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa ¥ BbIcOTa ToHa. OTpaskeHue 3ByKa. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpavyuu.

1. HabGmronenue xosieGaHUN TEN MO ACHCTBUEM CHIIBI TSXKECTH U CUIIBI YIIPYTOCTH.

2. HabGnronenue koneOaHuii Tpy3a Ha HUTH M HA TIPYKHUHE.

3. HabGmronenne BEIHYKICHHBIX KOJEOAHUN U pe30HaHCA.

4. PacmpocTpaHeHUE MPOIOJIBHBIX U TONEPEYHBIX BOJIH (Ha MOJIEINN).

5. HaGmroneHune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHI pe30HaHC.

Jlabopamopuvie pabomul u onvimel.

1. OmpeneneHuie 4aCTOTHI U IEpUOAA KOJIEOAHUN MATEMATUYECKOTO MAsITHHUKA.

2. OrmpeneneHue 4acTOTHI U TTEPHOIa KOJICOAHUH TPYKHHHOTO MasTHUKA.

3. HccnenoBaHne 3aBHCHMOCTH TIepHoja KojeOaHWH TOJBEIICHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.

4. VccnenoBaHWe 3aBUCMMOCTH TIEpUOAa KOJICOAHWH TPYKMHHOTO MAasTHHKa OT MAacChl
rpysa.

5. TlpoBepka HE3aBHUCHUMOCTH NepHoa KoneOaHul rpys3a, MOABEIIEHHOTO K HUTH, OT MacChl
rpysa.

6. OmbITH, JEMOHCTPUPYIONINE 3aBUCUMOCTH MEpHOa KOJIeOaHUN MPYKUHHOTO MasTHHKA
OT Macchl Ipy3a U KECTKOCTH MPY>KUHBL.

7. W3mepeHue yCKOpEHHs! CBOOOHOTO TaJCHUSI.

Pa3nes 10. Di1eKTPOMAarHUTHOE 110JI€ M JIEKTPOMATHUTHBIE BOJTHBI.
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DNIEKTPOMAarHUTHOE MoJie. DIEKTPOMarHuTHbIE BOJIHBL. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH.
[Ixana 3neKTpOMarHUTHBHIX BOJIH. MICTIOIB30BaHME 3JIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM CBSI3H.
DneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa IEKTPOMArHUTHBIX BOJIH.
2. BoJsiHOBBIE CBOICTBA CBETA.
Jlabopamopuvie pabomul u onvimol.
1. H3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa.
Pa3gen 11. CBeToBLI€e SIBJICHUS.
JlyueBag wmopnenb cBera. Mcrounuku cBera. I[IpsMoiMHENHHOE pacnpoOCTPaHEHHE CBETA.
3armenust Conuua u JIynsl. Otpaxenue cBera. [1nockoe 3epkano. 3aKoH OTpaK€HUs CBETA.
[Ipenomnenue cBeta. 3akoH npenomiieHus cBera. [logHOe BHYTpeHHEE OTpaKEHHUE CBETA.
Hcnionb30BaHue MOTHOTO BHYTPEHHETO OTPAXKEHUS B OITHYECKUX CBETOBOJIAX.
Jlunza. Xox mydeit B muH3e. Ontudeckas cuctema goroanmapara, MUKPOCKOIIa H TeJIECKOTIA.
['na3 kak ontuyeckas cucreMa. biM3opyKkocTh U 1aJbHO30PKOCTb.
Paznoxenue Oenoro csera B cuektp. OnbiTel HetoToHA. ClloKEHHE CNIEKTPAIbHBIX LBETOB.
Hucniepcus cera.
Hemoncmpayuu.
[IpamosinHENHOE PaCIPOCTPAHEHUE CBETA.
OtpaxkeHue cBera.
[Tomyuenue n300pakeHUil B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cera.
OnTruyeckuii CBETOBO/I.
Xon tydeit B coOuparoliei JTuH3e.
Xox JIydeil B paccenBarole JIMH3E.
[Toryuenue n300pakxeHUi ¢ MOMOILBIO JIUH3.
[Tpuntmn neiictBus GporoanmnapaTa, MUKPOCKOIIA U TEIECKOTMA.
10. Mogaens rna3sa.
11. PaznoskeHue 6emoro cBeTa B CIEKT).
12. ITonyuenue 6eoro cBeTa Mpu CIOKEHUH CBETAa PAa3HBIX I[BETOB.

LW NOUhWNE

Jlabopamopnwvie padbomot u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yIJIa OTPAKEHHsI CBETOBOTO JIyda OT yrija MmajaeHusl.

2. H3yueHue XxapaKTepUCTUK U300paKEHHS MPEAMETa B TIIOCKOM 3epKaje.

3. HccnenmoBanue 3aBHCHMOCTH YTJia TIPETOMIICHUS CBETOBOTO Jy4ya OT yrja MaJeHus Ha
IPaHULIE «BO3IYX—CTEKIIO».

[Tomy4yenue n300pakeHHIA ¢ TOMOIIBIO COOMPAFOIIEH JTUH3HI.

Omnpenenenne GOKyCHOrO pacCTOSTHUS M ONITHYECKON CHIIBI COOMparoei JINH3HI.

OMBITHI MO PA3JI0KEHHUIO OEJIOT0 CBETa B CIIEKT.

No wuv s

OnbITEl 1O BOCTIPHUATHIO IIBETA NPEIMETOB TMPU HX HAONIOJACHUU Yepe3 I[BETOBBIC
(GUIBTPBI.

Pa3znen 12. KBanToBble sIBJIEHUA.

Onbiter Pezepdopna u mimanerapnas mojens atoma. Mojaens atoma bopa. Mcnyckanue u
IIOIJIOIIICHUEC CBETA ATOMOM. KBaHTI:I. HI/IHGI\/'I‘IaTBIG CHGKTpI:I.

PagnoaktuBHOCTh. AJnb(da-, Oeta- u ramma-uznydeHus. CTpoeHHE aTOMHOIO sfpa.
Hykinonnas wMopens aromHoro sapa. HM3oronbl. PaguoakTuBHble mpeBpamieHusd. Ilepuon
moJTypacmaaa aTOMHBIX siziep.
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Snepuble peakuuu. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO M MAacCOBOTO YMCENl. DHEPrus CBS3U
aTOMHBIX sifiep. CBsA3b Macchl U SHepruu. Peakuuu cunrtesa u neneHus saep. cTtouHuku sHepruu
CouHiia ¥ 38631,

SAnepnas sHepretuka. JleiicTBUs paAMOAKTUBHBIX U3JTy4YE€HUHN HA KUBbIE OPraHU3MBI.

Hemoncmpayuu.

1. CnekTpbl U3JTyYeHUs U MOTJIOMICHHUS.

2. CrnexTpsl pa3jIM4HbIX Ta30B.

3. CunekTp Boaopoaa.

4. HabGnroneHue TpekoB B kamepe BuibcoHa.

5. Pabora cu€Tuyrika HOHU3HPYIOUTUX H3TyYEeHUH.

Perucrpanus n3mydeHus: IpUPOIHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnwvie padbomot u onvimol.

1. HaGmoeHue CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB U3Ty4EHHUS.

2. HccnenoBaHue TPEKOB: H3MEPEHUE HHEPTUM YACTHUIBI [0 TOPMO3HOMY HyTH (IO

doTorpadusm).

3. Hsmepenue paanoakTHBHOTO (OHA.

IToBTOpHTEIBLHO-0000 1A NI MOIYIb.

[ToBTOpUTENBEHO--00001AIOIINNA MO/ b NPEIHA3HAYEH JJI CHCTEMaTU3allud U 0000IeHMs
IPEIMETHOTO COAEP)KAaHUS U OINbITA JEATEIIbHOCTH, NIPUOOPETEHHOTO MIPU U3YYEHUHU BCEro Kypca
¢u3uKy, a TaKKe I MOJATOTOBKH K OCHOBHOMY TOCYIApCTBEHHOMY 9K3aMEHY MO (DHM3HKE IS
00y4aromuxcsi, BRBIOPABIINX 3TOT YUEOHBIH MpeaMeT.

[Tpy nM3ydeHUH NaHHOTO MOIYJS PeaU3yIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIBI JIESITEbHOCTH,
Ha OCHOBE KOTOPBIX 00eCleYrBaeTcsl JOCTHKEHHE MPEAMETHBIX U METanpeAMETHBIX TIIAHUPYEMBIX
pe3yapTaToB 00ydeHUs, (OPMHUPYETCS €CTECTBEHHOHAaydYHasi IPaMOTHOCTh: OCBOCHHE HAy4YHBIX
METO/IOB HCCJICIOBAHUS SIBJICHUH TIPUPOABI W TEXHHUKH, OBIIQJICHUE YMEHHUSMH OOBSICHATH
¢du3nueckre SBICHUS, IPUMEHSS M0Jy4YeHHbIe 3HaHUs, PELIaTh 3ajaui, B TOM YHCIIEe KaUeCTBECHHbIE
U 3KCTIEpUMEHTAJIbHBIE.

[TpuHIMNMAIBHO AEATENBHOCTHBIA XapakTep JaHHOTO pasjeia peaau3yercs 3a cuéT TOro,
YTO 00YJaroNIUecs BHIMOIHSIIOT 33JJaHNs, B KOTOPBIX M MPeIaraeTcs:

Ha OCHOBE ITOJIyYEHHBIX 3HAHUW PacIO3HABaTh U HAYYHO OOBSCHATH (PU3UUECKUE SBIICHHS B
OKpY’Karollel Npupoie U MOBCEAHEBHOM KHU3HH;

UCIIOJIb30BaTh HAay4YHbIE METOJbl HCCIEAOBaHUS (PU3MUYECKUX SIBJICHUN, B TOM YHCIE IS
MPOBEPKH THITOTE3 U TIOJTYICHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HaydHbIE OCHOBHI HamOoJliee BAXKHBIX JIOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMep, NPaKTUYECKOT0 MCIOIb30BAHUS PA3JIMYHBIX MCTOYHHKOB PHEPrUM Ha OCHOBE 3aKOHA
IPEBpAICHHS U COXPAaHEHUS BCEX U3BECTHBIX BUIOB YHEPTUU.
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IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yueHue U3k Ha ypOBHE OCHOBHOTO 00IEro 00pa3oBaHus HAMPABICHO HA JOCTHKEHUE
JMYHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNIbHBIX PE3yIbTaTOB.

B pesynprare wu3ydeHwss (UMK HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Y
oOyuJatomerocst 0yayT c(hOpMUPOBAHBI CIIEAYIONINE JIMYHOCTHBIE PE3YJIbTAThl B YACTH:
1) maTpMoOTH4eCKOro BOCIIUTAHUS
— MPOSIBIICHUE HHTEPECa K HICTOPUU U COBPEMEHHOMY COCTOSTHHIO POCCHICKON (PM3MUECKOI HAYKU;
— EHHOCTHOE OTHOIIEHHE K IOCTH)KEHUSM POCCUNCKUX YUEHBIX--(DU3HKOB,;
2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
— TOTOBHOCTh K AKTHBHOMY YyYacCTHIO B OOCYXIEHUHU OOIIESCTBEHHO 3HAYUMBIX M ITHYECKUX
po0JIeM, CBA3aHHBIX C IPAKTHYCCKUM ITPUMEHCHHEM JOCTHKCHUH (PU3UKH;
— OCO3HAHHE BaXHOCTH MOPAIBHO--3THYCCKUX MTPUHIIUIIOB B JACSITEILHOCTH YUEHOTO;
3) 3cTeTHYECKOr0 BOCIIUTAHMS:
— BOCIHOpPHITHE O3CTETUYECKHX KauecTB (u3mueckod Hayku: €€ TapMOHHUYHOTO MOCTPOEHHUS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:
— OCO3HAHME IEHHOCTU (PU3MUYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI
pPa3BUTHUS TEXHOJOTHH, BAJKHEUILIEH COCTABIISIONIEH KYJIbTYpPHI;
— pa3BUTHE HAYYHOU JIF0O03HATEIILHOCTH, MHTEPECA K UCCIIEI0BATEIbCKOU IeATeTbHOCTH;
5) popmupoBaHus KyJbTYPbI 310POBbSI H YIMOIMOHAJIBLHOT0 0JIArONMOTYYHsI:
— OCO3HaHHE IIEHHOCTH Oe3omacHoro oOpa3a >KU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MUDE,
BXHOCTU MpaBWJI 0€30MacHOrO MOBEACHUS Ha TPAHCIOpPTE, HAa JIOPOTax, C JJIEKTPHUUYECKUM H
TEIUIOBBIM 000PYJOBaHHEM B TOMAIITHUX YCIOBUSX;
— copmMHupoOBaHHOCTH HaBbIKAa pedIeKCUU, MPU3HAHKE CBOETO MpaBa Ha OMIMOKY U TaKOro JKe
MpaBa y APyroro 4eaoBeKa;
6) TpyaoBOro BOCIUTAHUSA:
— aKTUBHOE y4acTHe B pEIIeHWHM MPaKTHUYEeCKUX 3aqad (B paMKax CeMbH, 00pa3oBaTeIbHOU
OpraHM3alfK, TOpoJja, Kpas) TEXHOJIOTHYECKOH W COIHMAILHOW HAMPABICHHOCTH, TPEOYIOMUX B
TOM YHCIIe U GUNYECKUX 3HAHMUIA,
— UHTEPEC K MPAKTHICCKOMY H3YUCHHIO TIPOPECCHil, CBSI3aHHBIX ¢ (DU3UKOIA;
7) 3K0JIOrHYeCKOro BOCIIUTAHMS
— OpHUCHTAIHS Ha MPUMEHEHHE (U3MUSCKUX 3HAHWUW I PENICHHs 33J1a4 B 00J1aCTH OKpYyKaromei
Cpelbl, TIAHUPOBAHUS TIOCTYNKOB M OLEHKH WX BO3MOXKHBIX TMOCIEACTBHH ISl OKpYyKaroiei
CpeIbI;
— OCO3HaHHE TTI00aTBHOrO XapaKTepa dKOJOTHIECKUX MPOOIeM U MyTel X pelieHus;
8) aganTannu K U3MEHSIOIIMMCS YCJIOBUSM COUMAIBLHOI M MPUPOIHOM CpPeabI:
— MOTpeOHOCTh BO B3aMMOJCHCTBUM TPU BBITIOJHEHUH HCCIEAOBAHUNA U MPOEKTOB (PH3UIECKOMN
HaIpPaBJIEHHOCTH, OTKPHITOCTH OIBITY M 3HAHUSM JIPYTHX;
— MOBBILICHUE YPOBHS CBOCH KOMIIETEHTHOCTHU Yepe3 MPaKTUUECKYIO JeSTeIbHOCTb;
— NoTpeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHHIA, B TOM YHcle (OpMYyTHpPOBATH UICH, TOHSITHUSA,
TUIOTE3bI O (PU3UUECKUX 00BEKTaX U SIBICHUSX;
— 0co3HaHue Ae(UIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JaCTH (DU3HKH;
— IUTAHUPOBAHKE CBOETO PAa3BUTHS B IPUOOPETCHUH HOBBIX (PU3MUYECKUX 3HAHMIA,
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— CTpEMJIEHUE aHAJIM3UPOBATh U BBIABIATH B3aMMOCBSI3U IPUPObI, OOIECTBA U SKOHOMUKHU, B TOM
YHCIIe ¢ UCTOJIb30BaHNEeM (PM3NYECKUX 3HAHUM;

— OLIGHKA CBOMX JCWCTBUH C y4ETOM BIMSHHS Ha OKPYXKAIOIIYIO CPENy, BO3MOXKHBIX TI00ATBHBIX
IIOCJIEZCTBHM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbrare ocBoeHMs IporpaMMbl 10 (pU3MKe Ha YpOBHE OCHOBHOI'O 0011ero 0opazoBaHus
y oOyugaromerocst Oyayr copMUpoOBaHBI MeTanpeaMeTHbIe Pe3yJabTaThl, BKIIOYAIOIINEC
MO3HABATCIIbHBIE YHUBEPCAJIbHBIC YyUeOHBIC JCUCTBHS, KOMMYHHKATUBHBIC YHHBEpPCAIbHBIC
yueOHbIe AeMCTBUSI, PETYIATUBHbIC YHUBEPCAJIbHbBIE YUeOHbIE JCHCTBUS.

Ilo3naBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

Ba3oBble 1oruveckue aeicTBUA:

- BBUIBJIAThH M XapaKTepU30BaTh CYLECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHH);

- yCTaHaBIMBATh CYIIECTBEHHbI MpPHU3HAK KIacCU(UKALUU, OCHOBaHMUA IS
00001IeHNs 1 CPAaBHEHUS;

- BBIIBJIATH 3aKOHOMEPHOCTHU M MIPOTUBOPEUMS B pACCMATPUBAEMBIX (PaKTax, TaHHBIX U
HaOJI0ICHUAX, OTHOCALIMXCS K (PU3MUECKUM SBIICHUSIM;

- BBUIABJIATH NPUYMHHO--CJIEJICTBEHHBIE CBSA3M IPU M3y4eHUHM (U3UUECKUX SBICHUN U
NPOIIECCOB, JIeNaTh BBIBOJABI C HCIOJNB30BAaHMEM JEAYKTHBHBIX H  HHIYKTHBHBIX
YMO3aKJIFOYEeHUH, BEIIBUTATh THITOTE3bI O B3aUMOCBS3SX (PU3NYECKUX BEITUUNH;

- CaMOCTOATENIbHO BBIOMpaTh CMOCO0 pemieHuss y4deOHOW (u3nueckod 3agauu
(cpaBHEHHE HECKOJBKMX BapUaHTOB pELICHMs, BBIOOp Haubojee MOIXOASILIEr0 ¢ y4ETOM
CaMOCTOSITENILHO BBIIEIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBaTe/bcKue AeiiCTBUS:

- HCHIOJB30BATh BOMPOCH KAK UCCIIEIOBATENILCKAN HHCTPYMEHT TIO3HAHUS;

- IpOBOJAUTH IO CaMOCTOSITEIbHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXHBIN
¢bu3nuecKkuil HKCIePUMEHT, HEOOIbIIOE UCCIIeI0BaHNEe (PU3NYECKOTO SIBICHUS;

- OIICHWBATh HA MPUMEHUMOCTH M JOCTOBEPHOCTh HH(OPMAIHIO, TOTYICHHYIO B X0OJI€
WCCIICIOBAaHHS WITH DKCTICPUMEHTA;

- caMOCTOATENbHO (OpMYNIHpoBaTh OOOOIIEHHST W BBIBOABI IO pe3yJibTaTaM
pOBEIEHHOTO HAOIIOAEHUS, OTIBITA, UCCIICOBAHMS;

- TPOTHO3UPOBATh BO3MOXKHOE JajbHEUINEEe pa3BUTHE (PHU3MUECKUX IPOIECCOB, a
TaKXe BBIIBUTATh MPEIIOI0KEHUS 00 UX pa3BUTHH B HOBBIX YCIOBUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

- IPHUMEHATh Pa3IMYHBbIE METOMAbI, HHCTPYMEHTHI M 3alpoChl MpH MOMCKE U OTOOpe
nH(pOpMaLlMU WIN JaHHBIX ¢ YUETOM IPeAoKeHHON yueOHo! (hru3nueckoi 3a1auu;

- aHAJIM3HPOBATH, CHCTEMATU3UPOBATh U MHTEPIPETHPOBATH MHPOPMAILIUIO PA3TUIHBIX
BUJIOB U (pOPM IIPECTABICHHUS;

- CaMOCTOATENILHO BBIOMpATh ONTUMAIbHYIO (OpPMY NpeAcCTaBiIeHUs WHPOpPMALUU U
WITIOCTPUPOBATh PElIaeMble 3a/1a4l HECIOXKHBIMHM CXE€MaMHM, JuarpaMMaMu, HHOH rpagukon
A UX KOMOMHALIUSIMU.

KoMMyHUKAaTHBHBbIE YHHBepcalbHble Y4eOHbIe el cTBHA:
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- B Xoge oOcyxaeHus y4eOHOro marepuaia, pe3yJbTaToB JIAOOpPAaTOPHBIX paboT u
IPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCY)XIAaeMOH TeMbl M BBICKAa3bIBaTh HJIEH,
HalleJICHHbIE Ha pellIeHUe 33a1a4u 1 NoAJepKaHue 01aroxKenaTeJIbHOCTH OOLEHMS;

- COINOCTaBIATb CBOM CYXKIEHHS C CYXKICHHAMHU JpPYTHX YYaCTHHUKOB JIMAJIOra,
OOHapY>KUBATh Pa3IMYME U CXOJICTBO NO3UIINH;

- BBIpaXXaTh CBOIO TOUYKY 3PEHHS B YCTHBIX M MMCHbMEHHBIX TEKCTaX;

- nyOJMYHO TMpPEJICTABIATh PE3YNbTaThl  BBIIOJIHEHHOIO  (U3MUYECKOro  OIbITa
(9KCIIepUMeHTa, UCCIeI0BaHUs, IIPOEKTA);

- IIOHMMAaTh YU UCIOJb30BATH IPEUMYIIECTBA KOMAaHIHON U MHAMBUIYAIbHON pabOThI
IIPY PELICHUU KOHKPETHOH (pru3mueckoit mpoOIeMsl;

- IIPUHUMATh LEIM COBMECTHOM [JEATEIbHOCTH, OPraHU30BBIBATH JEHCTBUA IO €€
JOCTH)KEHUIO: paclpeAessTh PO, 00CYX/1aTh MPOLIECCH U Pe3yabTaTbl COBMECTHOM padoThI,
0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

- BBINOJHATH CBOIO YacTh pabOTHI, JOCTUTAs Ka4eCTBEHHOTO pe3ysibTaTa MO CBOEMY
HAIPaBJICHUIO M KOOPAMHUPYS CBOM JICHCTBHS C APYTUMH WICHAMHA KOMaHIbI;

- OLICHHMBaTh KayecTBO CBOEr0 BKJIaJa B OOMMH NPOAYKT IO KPUTEPUsM,
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC yqeﬁﬂme JelCcTBUS

Camoopranu3amnus:

- BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CHTyalUsX, TPeOYIOIIUX IS
peteHust GU3NIECKUX 3HAHUI;

- OpI/IeHTI/IpOBaTI)Cﬂ B pa3J'II/I‘IHI)IX Imoaxoaax HpI/IHﬂTI/IH peHICHHfI (I/IHI[I/IBI/II[yaJ'IBHOC,
MPUHITHE PEIICHUS B TPYIIe, MPUHATHE PEIICHUN TPYIIOii);

- CaMOCTOSITENIbHO COCTaBIISATH AITOPUTM pelieHUs (pU3M4eckod 3aJayd WM TUTaHa
UCCJIEOBaHUS C YYETOM HMEIONIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHUN;

- JieNaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHNUE.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:

- JaBaThb aHGKBaTHYIO OHCHKy CI/ITyaIII/II/I nu npe)maraTL JI1ag eé U3MCHCHU,

- OOBSACHATh TMPHUYMHBI JOCTH)KEHUS (HEJOCTUKEHHS) pPEe3ylbTaToOB JEATEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY;

- BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM UHCIE B XOJ BBINOJHEHUS
(U3UYECKOTO MCCIIeTOBAHUS MU MTPOEKTa) HA OCHOBE HOBBIX OOCTOSTENHCTB, H3MEHUBITUXCSI
CUTyallui, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

- OIIEHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIA U YCIOBUSIM;

- CTaBUTH ce0s1 HA MECTO JIPYroro YejIoBeKa B XOJ1€ CIopa WK JUCKYCCUU HA HAYIHYIO
TeMy, IIOHUMATh MOTHUBHEI, HaMepeHI/Ifl " JIOFI/IKy JIpyFOFO;

- npu3HaBaTh CBOE MpaBO HAa OMMOKY MpU peleHuu (U3NYECKUX 3a7ad WIH B
yTBepxc):[eHme Ha Hay‘-IHI:Ie TEMBI U TAKOC KE HpaBO I[pYTOFO.

IMPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 7 KJacce NpeIMETHBIC pe3yibTaThl HAa 0a30BOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:

15



- HWCHOJB30BAaTh TMOHATHUA: (U3UUYECKUE W XUMHUECKHE SBJCHHUS, HaAOIIOJCHHUE,
OKCIEPUMEHT, MOJelNb, TUIOTe3d, CIWHUIBI (U3NYECKUX BEIMYMH, aTroM, MOJIEKYIIa,
arperaTHble COCTOSIHMsSI BelecTBa (TBEpAOE, JKUAKOE, Ta3000pa3HOE), MEXaHMYECKOe
JBUKCHHE (paBHOMEpHOE, HEPAaBHOMEPHOE, psIMOJIMHEIHOE), TPAEKTOPHS,
paBHOAEWCTByIOmast cuia, naedopmamus (ympyras, IUIacTHYeCKas), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

- pasnuyarh sBieHHs (qIuddys3us, TEIUIOBOE JBHXKEHHME 4YacTUl[ BEIIECTBa,
pPaBHOMEpPHOE JBW)XCHHME, HEPABHOMEPHOE JBI)KCHHE, HMHEpPLUSA, B3aUMOJECHUCTBUE TEll,
paBHOBECHE TBEPABIX TEI C 3aKPEINIEHHON OCBIO BpAICHHUs, Iepesiada JaBJICHUS TBEPABIMU
TEJIaMH, XHUJIKOCTAMU M Ta3aMH, atMoc(epHOe [aBiIeHUE, IUIaBaHUE TeJ, MPEBPAIICHUS
MEXAHUYECKOM 3HEpPruu) IO OINHCAHUIO UX XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

- pacrio3HaBaTh NPOSBICHUE U3YYEHHBIX (PU3NYECKUX SABJICHUH B OKPY)KAIOLIEM MHpE,
B TOM 4YHClie (HU3UYECKUE SBICHHUS B NPUPOAE: HPUMEpPHl JBMXKEHUS C DPa3TUYHBIMU
CKOPOCTSIMHU B JKHBOM M HEXHUBOU IpUpoJEe, AEUCTBUE CUJIbI TPEHUS B MPUPOJE U TEXHHKE,
BIMSIHUE aTMOC(EpHOro AABJICHMS HA JKUBOM OpraHu3M, IUIaBaHUE pPbIO, pblYaru B Telle
4eJoBEeKa, IpPU OSTOM HEPEeBOJUTh IMPAKTUUECKYIO 3aJady B Y4eOHYIO, BBIICIATh
CyIIECTBEHHBIE CBOMCTBA (IIPU3HAKN) (PU3HUECKUX SBICHUMH;

- ONHCHIBaTh W3Y4YCHHBIE CBOMCTBA Tel M (U3WYECKHE SIBICHHS, HCIOIB3YS
¢u3nueckue BeMMUYMHBI (Macca, O00BbEM, IUIOTHOCTh BEIECTBAa, BpeMs, IYyTh, CKOPOCTb,
CpelHss CKOPOCTb, CWJIa YIPYIOCTH, CHJa TSKECTH, BEC Teja, CUIa TPEHHs, JaBIICHUE
(TBEpHOro Tena, KHUAKOCTH, ra3a), BRITAJKUBAOIIAs CUJIa, MEXaHUUecKas paboTa, MOIIHOCTbD,
IJIEYO CHJIbI, MOMEHT CUJIbl, KOA()(DUIIMEHT MOJIE3HOTO IEHCTBUS MEXaHU3MOB, KHHETUYECKast
U TOTEHIMaJbHAs 3HEPrus), MpU ONUCAHWU NPABWIBHO TPAKTOBaTh (PU3MUECKUIN CMBICI
UCTOJIb3YeMbIX BEJIMYMH, UX OOO3HAUEHUS U €IMHUIBl (PU3NYECKHX BEJIWYHMH, HAXOAUTh
(opMyIibl, CBSA3BIBAIOILINE JaHHYIO (PU3MUECKYIO BEJIMYUHY C APYTHMHU BEJIUYUHAMH, CTPOUTD
rpaduKu U3y4yeHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

- XapakTepu3oBaTh CBOICTBa TelN, (PU3MUECKUE SBIEHHS M MPOLECCHI, HCIOJIb3Ys
npaBUia CIOXKEHHMS cuil (BIOJb OAHOM mpsimoit), 3akoH ['yka, 3akoH [lackans, 3akoH
Apxumesna, MpaBWJIO paBHOBECHsl phiuara (0J0Ka), «30J0TO€ MPaBUIIO» MEXAHUKH, 3aKOH
COXpaHEHMsI MEXaHUYECKOW IHEPIHH, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U
3aMMChIBAaTh €70 MATEMAaTUYECKOE BBIPAKEHUE;

- 0OBsCHATH (u3MYecKHe SIBJICHUS, MPOLECCHl M CBOMCTBA TeN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallull MNpPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISABIATH NPUYUMHHO-
-CJICICTBEHHBIC CBS3H, CTPOUTH OOBSICHEHHE M3 1—2 JOTMYECKHX IIIaroB ¢ OMopoi Ha 1-2
U3yYEHHBIX CBOMCTBA (PU3UUECKUX SABICHUN, PU3UUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

- pewarb pacu€THble 3ahaud B 1-2 neicTBUs, UCHONB3YyS 3aKOHBI U (HOPMYIIHI,
cBs3bIBatONIME (M3MYECKHE BEIMYMHBI: Ha OCHOBE aHalM3a YCJOBMS 33Jayd 3allMChIBAaTh
KpaTKO€ YCJIOBHE, MOACTABIATh (PU3NUECKHE BEIUYUHBI B (DOPMYJIBI U MPOBOAUTH PACUETHI,
HaXOJUTh CIPaBOYHbIE JaHHbIE, HEOOXOAWMBIE JJIsi pELIeHHs 3a7ad, OlLEHHUBATh
PEATMCTUYHOCTD MOTYYSHHOH (pr3nuecKol BEINYHHBI,

- pacro3HaBaTh IpOOJIEMBI, KOTOPbIE MOXXHO PEHIMTh HpPU MOMOIIM (PU3HYECKHX
METO/IOB, B ONUCAHUM HCCIEI0BaHMs BBLIEIATh MPOBEPSAEMOE MPEAINOoNoKeHHe (TUIOTE3Y),
pa3nnyaTth U MHTEPIPETUPOBATH MONTYUYEHHBIN PE3ysIbTaT, HAXOJUTh OIIHUOKH B XOJ€ OIbITA,
JIENIaTh BBIBOJIBI 110 €70 PE3yNIbTaTaM;

- IIPOBOJUTH ONBITHI O HAOIIOAECHUIO GU3NYECKUX SABJICHUN WIH (PU3NYECKUX CBOMCTB
Teq:  (OPMYJIHMPOBaTh  IPOBEPSIEMble  MPEANOJIOKEHHUs, CcOOMpaThb  YCTaHOBKY U3

MPpCAJIOKCHHOTO O60py,Z[OBaHI/ISI, 3aIIMChiBaTh X0 OIIbITa U q)OpMyJII/IpOBaTI: BBIBOJbI,
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- BBINOJHATH OPSIMbIC U3MEPEHHUS PACCTOSHUS, BPEMEHH, MacChl Tena, 00b&Ma, CUIIBI U
TEMIIEpaTypbl C HCIOJBb30BAaHHEM AaHAJOTOBBIX M IM(POBBHIX NPHOOPOB, 3alMCHIBATH
IOKa3aHUs IpUOOPOB ¢ YUETOM 3aJJaHHOM aOCOIIOTHOM MOTrPEIHOCTH U3MEPEHUH;

- IIPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BETMYMHBI OT JPYroi C
UCIIOJIb30BaHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTU IYTH PABHOMEPHO JIBUXKYILLIErocs Teja
OT BPEMEHU JBMKEHUS TeJa, CHIIbI TPEHHS CKOJIBKEHHS OT Beca Telsa, KauecTBa 00paboTKU
IIOBEPXHOCTEH TEJI U HE3aBUCUMOCTH CHJIBI TPEHUS OT ILIOLAAN COIPUKOCHOBEHUS TEII, CUJIBI
YIPYroCTH OT YIUIMHEHUS IPYKUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00BbEMA NMOTpyKEHHOM YacTu
TeJa M OT IUIOTHOCTH KHMJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Tejla, OT INTyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TEJIO, YCIOBUM MJIaBaHUS TN, YCIOBHI PaBHOBECHS pbhluara U OJIOKOB),
y4acTBOBATh B IUIAHUPOBAHUU Y4E€OHOTO HCCIEIOBAHUS, COOMPATh YCTAHOBKY M BBITIOJHSTH
U3MEpEHus, Ccleaysd NpeJIOKEHHOMY IulaHy, (GUKCUPOBaTh pPE3yIbTaThl MOJTYYEHHOU
3aBUCUMOCTH (D)U3NYECKUX BEJIMYMH B BUJAE NPEAJOKEHHBIX TAaONUI U TpaduKOB, JeiaTb
BBIBO/JIbI 110 pE3YJIbTaTaM UCCIIEIOBAHMS;

- TpOBOJUTH KOCBEHHBIE H3MEPEHUs (U3UYECKUX BEIMYMH (IUNIOTHOCTH BEIIECTBA
KUAKOCTU U TBEPIOTO Teja, CHJIa TPEHUS CKOJIbXECHHUS, 1aBJICHUE BO3/lyXa, BHITAJIKUBAIOLIAs
cuiia, AEUCTBYIOLIAsl Ha MOTPYKEHHOE B JKUIKOCTh TeN0, K03(uineHT noaesHoro aeicTeus
IPOCTBIX MEXAHU3MOB), CIeAys MPEAJIOKEHHON MHCTPYKLHUU: MPU BBITOJHEHUN W3MEpPEHUI
coOuparh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY U BBIUNCIISATH 3HAUEHNUE NCKOMOM BEIMUYUHBI,

- coOmroaTh TIpaBWJa TEXHUKHM O€30MaCHOCTH IpH pabore ¢ JabopaTOPHBIM
000pyI0BaHUEM;

- yKas3bplBaTh MPHUHIUNBI JACUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JTMHAMOMETP, COOOIIAIOLIUECS COCYAbl, OapoMeTp, pblyar, IMOABMXKHBIA U
HETOABIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTh;

- XapakTepu3oBaTb NPUHIMIBI JEHCTBHS HM3YyYEHHBIX HPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMNOpOM HA HUX ONHMCAHHUA (B TOM YHKCJIE: MOJUIMIHHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THAPABIMYECKU Mpecc, MaHOMETpP, BBICOTOMEp, IMOPIIHEBOM Hacoc,
apeoMeTp), HCIOJIb3Yysl 3HAHMS O CBOMCTBAX (U3UYECKUX SBICHHUH U HEOOXOIUMbIE
¢du3nveckre 3aKOHbI U 3aKOHOMEPHOCTH;

- TpPUBOAUTH MNpUMEpPHl (HAXOAUTh HMHPOPMALMIO O NpUMEpax) MPaKTHYECKOrO
UCIONIb30BaHUsl  (DU3MYECKUX 3HAHUHW B [IOBCEJIHEBHOM JKM3HUM s 0OECHedeHUs
0€30I1aCHOCTH NP OOpaIleHUuu ¢ MPUOOPaMU U TEXHUYECKUMH YCTPOMCTBAMH, COXpaHEHUs
3JI0pOBbsI U COOJIIOJICHHUSI HOPM KOJIOTHYECKOT0 MIOBE/ICHUS B OKpYXKarollei cpeje;

- OCYIIECTBJISATh OTOOpP HMCTOYHUKOB MHGopManuu B MHTepHETE B COOTBETCTBHH C
3aJJaHHBIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMMEIOIIMUXCS 3HAHUM W MYyTEM CpaBHEHHS
Pa3IMYHBIX MCTOYHUKOB BBIIEIATh MH(YOPMAIUIO, KOTOpas SBISETCS MPOTUBOPEUYMBOM MM
MOYXET OBITh HEJOCTOBEPHOM;

- HCHOJb30BaThb TMpPH BBIOJHEHUH Y4YEOHBIX 3aJaHUMl  Hay4yHO--TIOMYJISPHYIO
JIUTEepaTypy (PU3NYECKOTO COJIEp:KaHus, CIIpaBOYHbIE MaTepualbl, pecypchl cetu UHTepHer,
BJIaJIeTh NMPUEMAaMU KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3zoBaHus WHGPOpPMALUU U3 OJHOU
3HAKOBOM CUCTEMBI B JIPYTYIO;

- C0371aBaTh COOCTBEHHBIC KPATKHE MUCHbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
UCTOYHUKOB HH(pOpMAlMU (PU3MUECKOrO COAEp)KaHUs, B TOM YHUCIE MNYyOIMYHO JeN1aTh
KpaTkue COOOLIeHHs O pe3ylbTaTax IPOEKTOB WM Y4YeOHBIX HCCIICAOBAHHUM, MpPU 3TOM
IPaMOTHO HCIOJb30BaTh M3yYEHHBIH MOHATHHUHBIA anmapaTr Kypca (U3HMKH, COIpPOBOXKIATH
BBICTYIUICHHE IIPE3CHTALINCH;

- IIpH BBINOJHEHUH Y4EOHBIX IPOCKTOB U MCCIEOBAHUMN pacpeaessaTh 00A3aHHOCTU B
Ipylnmne B COOTBETCTBUU C IOCTaBJICHHBIMHM 3aJadyaMi, CJIEIUTh 3a BBINOJIHEHHMEM ILIaHA
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NEHCTBUH, aIeKBAaTHO OIICHUBATh COOCTBEHHBIN BKJIA]] B JIEATEIHHOCTh TPYIIIHI, BEICTPAUBATh

KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K koHmy oOydenuss B 8 kJjiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

- HCHOJb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE aTOMOB U
MOJICKYJI, arperatHble COCTOSHHS BEIIECTBAa, KpPUCTAJUIMYECKHE M aMop(HBIE Tela,
HACBIIICHHBIA W HEHACBIIICHHBIA Map, BJIAXXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSA
SHEPIUsl, TEIUIOBOM JBUraTelb, JIEMEHTAPHBIN JIEKTPUUECKUN 3apsjl, FIEKTPUUECKOE TOJIE,
MIPOBOJIHUKH U TUDJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MArHUTHOE T10JIE;

- pa3nuyarh SBIEHUs (TEIUIOBOE PACUIMPEHUE U CXKaTHe, TeIulolepenada, TEMJ0BOe
paBHOBECHE, CMadyMBaHUE, KalWUISIPHbIE SBJICHMS, HUCIIApEHHE, KOHJECHCALMs, IJIaBJICHUE,
KpucTaJIu3anus (0TBepAeBaHue), KUIIEHUE, Teruionepeaada (TeronpoBOAHOCTh, KOHBEKIHS,
U3ITyYEHHE), IEKTpU3aIMsl Tell, B3aUMOICHCTBHE 3apsiiOB, ACHCTBUS SIEKTPHUYECKOrO TOKa,
KOPOTKOE€ 3aMbIKaHUE, B3aWMOJAECWCTBUE MarHUTOB, [JEHCTBME MAarHUTHOrO TMOJS Ha
IIPOBOJAHMK C TOKOM, JIEKTPOMAarHuTHasi MHIYKIIMS) 10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB
Y Ha OCHOBE ONBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3HUECKOE SIBICHUE;

- pacmo3HaBaTh MPOSBIICHUE W3YYCHHBIX (PU3NYECKUX SBICHUN B OKPYKAIOIIEM MHpE,
B TOM 4Hclie (PU3UYECKUE SBICHUS B MPUPOJC: MOBEPXHOCTHOE HATIKEHHE W KalWILISPHBIC
ABJICHUSl B NPUPOJE, KPUCTAIUIBI B Npupoze, uzinydeHue CosHila, 3aMep3aHue BOJOEMOB,
MoOpckue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra, JJIEKTPUYECKHE SIBICHUS B
atMocdepe, dMEeKTPUIECTBO KHUBBIX OPraHU3MOB, MATHUTHOE IMOJI€ 3eMIIH, Ipeid MOoII0CcoB,
pPOJIb MarHUTHOTO TOJS JUIsl KU3HU Ha 3emJjie, MOJIIPHOE CHUsIHHE, IPU 3TOM MEPEeBOIUTH
MPaKTUYECKYI0 3aJadyy B Y4YeOHYIO, BBIJEIATh CYIIECTBEHHBbIE CBOWCTBA (IIPU3HAKK)
bu3HYECKUX SIBICHUN;

- ONHKCHIBaTh W3YYEHHBIE CBOMCTBAa Ten U (u3MUeckue SBICHUS, HUCHOIB3YS
(bu3nyeckue BeIMUMHBI (TeMIepaTypa, BHYTPEHHSS SJHEPIHsl, KOJTUYECTBO TEIUIOTHI, YelbHas
TEIUIOEMKOCTh ~ BEIIECTBAa,  yJelbHas  TEIUloTa  IUIaBJIEHUS,  yJAelIbHas  TeIuloTa
napooOpa3oBaHMs, yJelbHas TEIUIOTa CrOpPaHMs TOIIMBA, KOI(PQUIMEHT MOJE3HOrO
JIEMCTBUS TETUIOBOM MAalllMHbI, OTHOCUTENbHAs BIAXKHOCTh BO31yXa, AJIEKTPUUECKUU 3apsl,
CHWJIa TOKa, DJEKTPUYECKOE HalpsDKEHHWE, CONPOTHBICHHE IPOBOJHUKA, YAEIBHOE
CONPOTUBIIEHUE BEIIECTBA, pabOoTa M MOILIHOCTH AJIEKTPUYECKOTO TOKAa), MPU OIMNHUCAHUU
MPaBUJIBHO TPAaKTOBaTh (PU3UYECKHI CMBICT HCHOIB3YEMBIX BEIHYWH, OOO3HAYCHHS U
eAMHUIBI (PU3MYECKUX BEIUYHH, HAXOAUTH (POPMYJIBI, CBSI3BIBAIOIINE JaHHYIO (PH3UYECKYIO
BEJIMYMHY C JPYTMMU BEIUYMHAMH, CTPOUTh TIpadUKU M3YUYEHHBIX 3aBHUCHUMOCTEM
(UBUYECKUX BEITHYHH,

- XapakTepu3oBaTh CBOICTBa TeN, (PU3MUECKUE SBICHHUS M MPOILECCHI, HCIOJIb3Ys
OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO--KMHETUYECKOW TEOPUH CTPOEHUS BELIECTBA, MPUHIUI
CYTIEPHO3UINH MOJeH (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma Juist
yyacTka 1enu, 3akoH JIxoyns—JIeHlla, 3aKOH COXpaHEHHUs SHEpPruu, MpH 3ITOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €0 MaTEMaTHYECKOE BhIPa)KEHUE;

- OOBACHATH (U3MUECKUE MPOIECCHl M CBOWCTBA Tel, B TOM YHUCIE U B KOHTEKCTE
CUTyallMil MPaKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa: BBIABIATh IPUYMHHO-CIEICTBEHHBIC
CBSI3U, CTPOUTH OOBACHEHHE W3 1—2 JOTWYECKUX IIIaroB C OMOPOW Ha 1—2 HM3yYEeHHBIX
CBOMCTBA (PU3NUECKUX SBICHUN, PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

- pemarb pacy€THbIE 3a7aud B 2—3 JACWCTBUSA, WCIONB3ys 3aKOHBI U (OPMYIIBL,
cBs3bIBatONIME (M3MYECKHE BEIMYMHBI: Ha OCHOBE aHalM3a YCJOBHS 33Jayd 3allMChIBATh
KpaTKO€ YCJIOBUE, BBISBJIATH HEJJOCTATOK JAaHHBIX JJISl PEIICHUs 3aJ]aud, BBIOUPATh 3aKOHBI U
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dbopmyIbl, HEOOXOUMBIE IS €€ pelIeHus], TPOBOAUTE PACUETHI U CPABHHUBATDH IOJyYCHHOE
3HA4YCHUC (1)H3H‘ICCKOI>'I BCJIMYHMHBI C U3BCCTHBIMU JaHHBIMH,

- pacmo3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIU (PUIUYECKUX
METOJIOB, HMCIOJb3ysl OMHCAHHE MCCIEIOBAaHUS, BBLICISATH IMPOBEPSEMOE MPEIIOI0KEHUE,
OLCHUBATH IMMPABUJIBHOCTD ITOpAAKA MMPOBCACHUA NUCCIICAO0OBAHMA, ACJIaTh BBIBOABI;

- IPOBOJUTH OMBITHI IO HAOIOIEHUIO (PH3UUECKUX SBJICHUN MM (PU3UIECKUX CBOIMCTB
Ten (KamuuIspHbIE SIBJICHHS, 3aBUCUMOCTh JIaBJICHHS BO3/AyXa OT €ero o0bEéMa, TemrepaTyphl,
CKOPOCTH TMpoIlecca OCTbIBaHWS W HArpeBaHUs NpPU H3IYUYEHUU OT LBETa H3JIydaronieu
(mornommaroieil) NOBEepXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIIEPATypbl KUAKOCTU U
IoImaan €€ MOBEPXHOCTH, AIIEKTPHU3AIMS T€N U B3aUMOICHUCTBUE AIIEKTPHUECKUX 3apsi/iOB,
BSaHMOI[efICTBHe MNOCTOAHHBIX MArHuTOB, BU3YyaJIM3allksl MArHUTHBIX HOJIEH IOCTOSHHBIX
MarHuToB, ACWCTBUS MArHUTHOTO TOJSI Ha MPOBOJHUK C TOKOM, CBOWCTBA AJIEKTPOMArHUTA,
CBOICTBA  DJIGKTPOJBHIrATENss MOCTOSHHOTO  TOoKa):  (OpMYyIUpOBaTh  MpPOBEpsieMbIe
IPEIOI0KEHUs, COOMPATh YCTAHOBKY W3 MPEUIOKEHHOTO 00OPYAOBaHUS, ONMHCHIBATH XOJ
OTIBITa U JOPMYIIMPOBATH BHIBOJIBI,

- BBINOJHATH NPSMbIE H3MEPEHHUS TEMIIEPATypPbl, OTHOCUTEIHLHOM BIAKHOCTH BO3/yXa,
CHUJIBI TOKA, HAMPSHKEHUS C UCTIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JATYHKOB (PU3HUECKUX
BEJIMYMH, CpaBHHUBATh pE3yJbTaThl HU3MEpPEHUH C y4€TOM 3aJaHHOM  aOCOJIIOTHOMN
MOTPEIIHOCTH;

- TPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTU OJHOU (PM3UYECKON BEIMUUHBI OT APYTOM C
UCIIOJIb30BaHUEM NPSMBIX HU3MEpPEHUH (3aBUCUMOCTH COMPOTHBIICHUS MPOBOJAHHMKA OT €ro
JJIMHBI, IUIOIAAXW IMONCPEYHOTO CCUYCHHUA U YACJIBHOI'O COIPOTHUBJICHUA  BCHICCTBA
MMPOBOAHMKA, CHJIbI TOKA, MAYHIEro 4YCpE3 IMPOBOAHMK, OT HAIPAKCHHA Ha ITPOBOIAHHKE,
UCCIIEIOBAaHME  MOCJENOBATEIbHOIO M MApajuIebHOTO  COEIMHEHMH  IPOBOJHHUKOB):
IUIAHUPOBAaTh HUCCIIEIOBaHUE, COOMpaTh YCTAHOBKY M BBINOJHATH HM3MEPEHUs, Ccilexys
NPEJI0KEHHOMY IJIaHy, (PUKCUPOBAThH PE3yIbTaThl OJYYEHHOW 3aBUCUMOCTH B BUJIE TaOJIHII
U TpauKOB, J€JaTh BHIBOABI IO PE3yIbTaTaM UCCIIET0BAHUS;

- IPOBOJUTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMUYHUH (ylelbHas TEIIOEMKOCTb
BEIIIECTBA, CONPOTHUBICHHE TIPOBOAHUKA, PabOoTa W MOIIHOCTh HJIEKTPUYECKOIO TOKA):
IUIAHUPOBATh U3MEPEHHUS, COOMPaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY, CIIEYys NMPEAI0KEHHON
HHCTPYKIWH, U BEIYUCIIATh 3HAUYCHUC BEJIMYHUHBI;

- coOmroaTh TMpaBWJa TEXHUKH O€30MacHOCTH IpH pabore ¢ JabopaTOPHBIM
o0opynoBaHueM;

- XapaKTEPU30BaTh IMMPUHIIUIIBL )ICfICTBI/IfI HN3YUCHHBIX HpI/I60pOB U TEXHUYCCKUX
YCTPOMCTB C OMOPOM HA WX OMHUCAHUA (B TOM YHCJIE: CUCTEMa OTOIJICHHUS JIOMOB, TUTPOMETP,
napoBast TypOWHA, aMIepMeTp, BOJBTMETP, CUYETYUK  DJICKTPUUYECKOH  SHEpPrHH,
AIIEKTPOOCBETUTENbHBIE  MPHOOPHI,  HarpeBaTelbHBbIE  AJIEKTPONPHOOPHl  (TIPUMEpPHI),
DIIEKTPHUYECKUE TMPEIOXPAHUTEIH, AIIEKTPOMArHUT, DJIEKTPOABHTATEh MOCTOSIHHOTO TOKa),
UCIIONIB3YSl 3HAHMS O CBOMCTBaX (U3MYECKUX SBJICHUM M HEoOXOoauMmble (QU3NYECcKue
3aKOHOMEPHOCTH;

- pacrio3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA W M3MEPUTENbHbIE MPUOOPHI 1O
CXeMaM U CXEMaTHYHbIM pPHCYHKaM (KUIKOCTHBIH TEPMOMETp, TEPMOC, MCHUXPOMETP,
TUTPOMETp, IBUTATENb BHYTPEHHETO CrOpaHUs, 3JEKTPOCKOI, PEOCTaT), COCTABISATh CXEMBbI
SJICKTPHUICCKUX I_IGHCI\/JI C IMMOCJIICAOBATCIIBHBIM W MapaJlJICJIbHBIM COCAUHCHHUCM 3JICMCHTOB,
pa3indad yCJIOBHLIC O603Ha‘-IeHI/I$I 9JICMCHTOB JJICKTPUYCCKUX I_IGHGI\/JI;

- TPUBOAUTH TpPUMEPHl (HAXOAUTh HH(POpPMAIUIO O TpPUMEPaX) MPAKTHIECKOTO
UCIIONIb30BaHUsl  (DU3MYECKUX 3HAHUW B TOBCEAHEBHOM IKM3HU s 0OecredeHUs
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0€30IaCHOCTH NPH OOpaIIeHUH C MPUOOPaMU U TEXHUUYECKUMH YCTPOMCTBAMH, COXPAHEHHS
3JI0POBbS U COOIOACHUSI HOPM DKOJIOTHUECKOTO TIOBEJICHUS B OKPYKaIOIIEH Cpee;

- OCYIIECTBJIATh MOWMCK HH(popManuu (HU3MYECcKOro cojepkanuss B HHTepHere, Ha
OCHOBE MMEIOIINXCS 3HAHUA U MyTEM CPaBHECHUS JIOTIOJIHUTEIBHBIX MCTOYHHKOB BBIJEISATH
UH(POPMALINIO, KOTOPast SBJISAETCS MPOTUBOPEUHUBOI UM MOKET OBITh HEIOCTOBEPHOM;

- UCTOJIb30BAaTh IPH  BBIIOJHEHHM YYE€OHBIX 3aJaHUN  HAyYHO--TIOMYJISIPHYIO
JUTEepaTypy (U3UYECKOro COACpIKaHUs, CIPAaBOYHBIC MaTepHallbl, pecypchl cetn MHTepHeT,
BJIAJICTh NMPHUEMaMU KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHUss WHPOPMALUU M3 OJHOU
3HAKOBOW CHCTEMBI B JIPYTYIO;

- CO3/1aBaTh COOCTBEHHBIC IMMCHMEHHBIE M KpaTKUE YCTHBIE cOoOmIeHus, o0oOmias
UHPOPMALIMIO M3 HECKOJbKUX HWCTOYHHUKOB (PU3MUECKOTO COJEpKAaHUS, B TOM YHUCIE
NyOJIMYHO TPEJCTABIIATH PE3YJIbTaThl MPOCKTHON WM HCCIICAOBATEILCKON JESTEIbHOCTH,
OpU 3TOM TPAMOTHO KCIIOJIb30BaTh H3YYCHHBIH IMOHATUWHBIA ammapar Kypca (U3WKH,
COIIPOBOKAATh BBICTYIIJICHUC Hpe3€HTaHHeﬁ;

- IpY BBIIIOJHEHUH YUYEOHBIX MPOEKTOB W HWCCIEAOBAaHHMHA (PH3MUECKUX IPOILIECCOB
pacrpenesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABJICHHBIMHU 3a/1a4aMH, CIICTUTh
3a BBINIOJIHEHUEM IIJJaHA JICWCTBUH M KOPPEKTUPOBaTh €ro, aJCKBaTHO OICHUBAThH
COOCTBEHHBIN BKJIa[ B ACATCIIBHOCTD I'pYIIIIHI, BBICTpanBaTh KOMMYHUKATHBHOC
B3alMOJIEICTBHE, IPOSABIISASL FTOTOBHOCTD pa3peliaTh KOH(QIIUKTHI.

K koHiy oOydeHuss B 9 Kiacce MpeIMETHBIC Pe3yabTaThl HAa 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMCHU:

- HUCIIOJIB30BAaTh IIOHATHUS. CHUCTEMA OTCLIéTa, MaT€puajlbHasd TOYKaA, TPACKTOPUA,
OTHOCHUTEIIbHOCTh MEXaHHMYECKOIo JBMXKEHMs, Jedopmanus (ymopyras, IjiacTUYecKas),
TpPEeHHE, LEHTPOCTPEMHUTENBHOE YCKOPEHHE, HEBECOMOCTh U MEperpy3KH, IEHTP TIKECTH,
abCoNMIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPIOTO Tella, PaBHOBECHE, MEXaHUYECKHE
Kojie0aHusi U BOJIHBI, 3BYK, MH(QPa3ByK U YJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJHBI, HIKana
SJICKTPOMArdMuTHBIX BOJIH, CBCT, 6J'[I/I30py1(OCTI) U JaJIbHO30PKOCTb, CIICKTPHLI MCITYCKAHUA U
MOTJIOUIeHMS, alb(a-, 0eTa- U TaMMa-U3Ty4eHHs], U30TOIBI, SAepHAs YJHEPreTHKA;

- pasnuyarh sIBICHUSA (paBHOMEpPHOE M HEpPaBHOMEPHOE MPSIMOJIMHEIHOe ABUKEHUE,
PaBHOYCKOPEHHOE TPSIMOJMHEHHOE JBIDKEHHE, CBOOOJHOE TaJeHUe TeJl, PaBHOMEpPHOE
JBUKCHUE TI0 OKPY)KHOCTH, B3aMMOJCHCTBHE TEJ, PCAKTHBHOE JIBIDKEHHUE, KOjeOaTeIbHOE
JIBUKEHHE (3aTyxalollie W BBIHYXKJICHHBIE KoJeOaHWs), PE30HAHC, BOJIHOBOE ABM)KEHHUE,
OTpakKeHHE 3BYKa, MPSMOJIMHEHHOE pPACIpOCTpPaHEHHE, OTPAKEHUE U TPEIOMIICHHE CBETa,
MIOJTHOE BHYTPEHHEE OTpPaKEHUE CBETa, pa3joKCHHE OEloro CBeTa B CHEKTP M CIIOKCHHE
CIICKTPAJIBHBIX IBCTOB, AUCIICPCUA CBETA, €CCTCCTBCHHAA PAAMOAKTUBHOCTH, BO3SHUKHOBCHHUC
JUHENYaToOro CHeKTpa W3My4YeHHs) MO OMHMCAHUI0 MX XapaKTEPHBIX CBOWCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAHHOE (PUINUIECKOE SBIICHUE;

- pacro3HaBaTh MPOSBIIEHUE U3YYECHHBIX (PU3NYECKUX SBJICHUI B OKpYXAlOIIeM MHUpE
(B TOM YHUCIIC (1)I/I3I/II-IGCKI/Ie SABJICHUA B HOPUPOAC: MPUIIUBBI U OTJIMBBI, ABWXCHUC IIJIAHCT
CoNHEeYHOW CHCTEMBI, PEaKTUBHOE IBUKCHHME J>KUBBIX OPTaHW3MOB, BOCHPUATHE 3BYKOB
JKUBOTHBIMH, 3CMIICTPSACCHUC, celicMHYecKe BOJIHBI, IyHAaMH, 3XO0, OBCTAa TCJ, ONTHYCCKUC
SBIICHUS B TIpUpOAE, OWOJIOTHYECKOE JCWCTBUE BHIUMOTO, YIbTPa(UOIECTOBOTO U
PEHTTCHOBCKOTO W3ITyYCHHUH, C€CTECTBCHHBIH PaTUOaKTUBHBIA ()OH, KOCMHUYECKHE JIYYH,
PaAMOAKTUBHOE U3JIyYCHHME NPUPOJHBIX MHUHEPAIOB, ACUCTBUE PATAMOAKTUBHBIX HM3Iy4CHUHN
Ha OpPraHu3M 4eJIOBeKa), IPU ATOM IEePEBOIUTH NMPAKTHUYECKYIO 3a/1a4y B YU€OHYIO, BBIICIAThH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (DU3UUECKUX SIBICHUH;

- ONHCHIBaTh W3YYCHHBICE CBOWCTBA Tel U (U3WYECKHE SIBICHHS, HCIOIB3YS
¢u3nueckue BeMUYMHBI (CpelHsss M MIHOBEHHash CKOPOCTh Tejla NPH HEPABHOMEPHOM
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JBIDKEHUH, YCKOpEHHe, IepeMelIeHue, IyTb, YIJOBas CKOPOCTb, CHJIAa TPEHHUsS, CUIIA
YIPYrOCTH, CWJIA TSDKECTH, YCKOpEHHE CBOOOJHOTO MaJeHUs, BEC Tela, HMIIYJIbC Tena,
UMIIYJIbC CHJIbI, MEXaHHW4yeckas paboTa M MOILIHOCTb, IOTEHLIMaJbHas DSHEPIUs Tena,
HOJHATOrO HaJ IOBEPXHOCTBIO 3€MJIM, IOTEHLUAIbHAs SHEPrus C)KaTOW NpPYKUHBI,
KWHETHYECKasi PHEPrus, MOJHas MEXaHW4YEeCKas PHEPrus, MEepuoJl W YacToTa KoJeOaHHid,
JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKA3aTeNb MPEIOMICHHUS
Cpezibl), IPH OIMCAHUHU MIPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI UCIOJIb3YEMBIX BEJINYMH,
0003HaueHMsI U €AMHULIBI PU3NUECKUX BEITUYMH, HAXOAUThH ()OPMYIIbI, CBSI3bIBAIOLINE JAaHHYIO
(Gu3nyecKkyr0 BEIMYMHY C JAPYTUMHM BEJIMYMHAMM, CTPOUTh TpaUKH HU3Y4YEHHBIX
3aBHCUMOCTEN (PU3MUECKUX BEIUYHH;

- XapakTepu3OoBaTh CBOICTBa Tel, (PU3MUECKUE SIBICHHUS M MPOIECCHI, HCIIONIb3YS
3aKOH COXPAHEHHs SHEpPIuu, 3aKOH BCEMUPHOTO TATOTEHMs, MPUHLUI CYNEepHO3ULIMU CHII,
OPUHIUI OTHOCUTENbHOCTH ['amumiies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHs HMIIYJbCA,
3aKOHBI OTPAKEHUS M TIPEIIOMIICHHS CBETAa, 3aKOHBI COXPAHEHHUs 3apsI0BOTO U MacCOBOTO
Yrced MPH SACPHBIX PEAKIHSX, NMPH 3TOM JaBaTh CJIOBECHYIO (POpPMYJIHMPOBKY 3aKOHA U
3aIlMCBIBAaTh €M0 MAaTEMAaTUUECKOE BbIPAXKEHUE;

- OOBACHATH (U3MUECKUE HPOLECChl M CBOMCTBA Tel, B TOM YHUCIE U B KOHTEKCTE
CUTyalluid TMPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUYMHHO--CIIEJCTBEHHBIC
CBS3M, CTPOUTH OOBSICHEHHE M3 2—3 JIOTMYECKUX LIAroB C OMNOpod Ha 2-3 H3yYEHHBIX
CBOMCTBA (PU3NUECKUX ABICHUN, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

- pewatb pacu€THble 3ajauyd (ONMUpAOLIUecs Ha cucTeMy U3 2-3 ypaBHEHUH),
UCTIONB3Ys 3aKOHBI U (POPMYIIBI, CBS3BIBAIONINE (DU3MUYECKHE BEJTMYMHBI: HA OCHOBE aHaN3a
YCIIOBHS 331a4Ml 3alMCBIBaTh KPATKOE YCIIOBHE, BBISABISATH HEJIOCTAOUINE WM M30BITOUHBIC
JTaHHbIE, BBIOUPATh 3aKOHBI U (hOPMYJIbl, HEOOXOAUMBIE [T PEIIeHUs, IPOBOJUTH Pacu&Thl U
OLIEHUBATh PEATUCTUYHOCTD MOJYYEHHOTO 3HAUCHHSI (PU3NYECKON BEIMUHHBL;

- pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIINTh MPU MOMOIIN (HU3HIECKHX
METO/IOB, HCIIOJIBb3YSl OIHMCAaHWE WCCIEOBAHUS, BBIICISATh MPOBEPSEMOE IPEIIOIOKECHHE,
OLICHMBATh MPAaBUJIBHOCTb TIOPsIKA TPOBEJIEHHMsS] HUCCIENOBaHMs, JejaTb BBIBOJBI,
UHTEPIPETHUPOBATH PE3YNIbTAaThl HAOIIOIEHUI U OIBITOB;

- TPOBOJUTH OMBITHI O HAOIIOACHUIO GU3NIECKUX SBICHUH W (PU3NIECKUX CBONCTB
Ten (M3ydeHHe BTOPOro 3akoHa HBIOTOHA, 3aKOHA COXpaHEHHWS DHEPTUH, 3aBUCHMOCTH
nepuojia KojeOaHUil NMpY)XKMHHOTO MasTHHUKAa OT MacChl rpy3a M XECTKOCTH IMPYXHHBI U
HE3aBUCHMOCTb OT aMILIUTY/Ibl MaJIbIX KOJIeOaHU, MPsIMONIMHEIHOe pacIpOCTpaHEHUE CBETa,
pasyiokeHue Oeyoro CBETa B CIEKTpP, N3yYeHHE CBOMCTB M300pak€HUS B TUIOCKOM 3epKalie U
CBOMCTB HM300pakeHUs TpeIMeTa B COOHMparomiedl JiMH3e, HAOMIOJCHHE CIUIONIHBIX |
JUHEWYAThIX CIIEKTPOB M3IIyYEHHsI): CAMOCTOSATEIILHO COOMPaTh YCTAaHOBKY M3 M30BITOUYHOTO
Habopa 000pyAOBaHUs, OMMCHIBATH X0/ ONbITA U €T0 PE3yIbTaThl, POPMYIUPOBATH BHIBOJIBI,

- TPOBOJUTH TMPU HEOOXOTUMOCTH CEPHIO TPSMBIX H3MEPEHHH, OTpenessisi cpenHee
3HaYeHHEe M3MepsIeMOll BeNWYMHBl ((POKYCHOE pacCTOsHHE COOuparolleld JIHMH3BI),
000CHOBBIBaTh BBIOOD crioco0a u3MepeHust (M3MEPUTENILHOTO TpUbopa);

- TNPOBOJUTH UCCIEIOBAaHHME 3aBHCUMOCTEH (PM3NUYECKUX BEIUYHMH C HUCHOJIH30BAHUEM
HPSAMBIX U3MEPEHHUH (3aBUCHUMOCTh ITyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JBM)KEHUU 0e3
HayaJbHOM CKOpPOCTH, Nepuoja KojeOaHM MaTeMaTHMYeCKOro MasTHUKA OT JUIMHBI HUTH,
3aBHCUMOCTH YIJa OTPaXEHHUS CBETa OT YIja MaJeHus U Yrja IpeJoOMJICHHS OT yria
naJieHus): IIAaHUPOBATh UCCIICI0OBAHKE, CAMOCTOATENIBHO COOMpaTh YCTAHOBKY, (PUKCHPOBATH
pe3yabTaThl MOJYYEHHOM 3aBHCUMOCTH (PU3MUYECKUX BEJIMYMH B BHJE TaOJIUL U IpadHUKOB,
JIeN1aTh BBIBOJIBI IO PE3Y/IbTaTaM UCCIIECIOBAHUS;
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- TNpOBOJUTH KOCBEHHBbIE H3MEpPEHHS (U3NUYECKUX BEIHYUH (CPEIHSsI CKOPOCTh M
YCKOpPEHHE Teja IpH PaBHOYCKOPEHHOM JBI)KEHHH, YCKOPEHHE CBOOOIHOTO TMaJeHUs,
KECTKOCTh INPYKUHBI, KOXPOUIMEHT TPEHUS CKOJIbXKEHMs, MeXaHudyeckas pabora H
MOIIHOCTb, YaCTOTAa M IEPUOJ KOJICOAHWH MaTeMaTH4eCKOro M MPYKMHHOTO MAasiTHHUKOB,
ONTUYECKas CWJIa COOHMpAIOIIel JIMH3BI, PAJMOAKTUBHBIN (DOH): IIAHUPOBATH HM3MEPEHHS,
coOuparh IKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIIIOJIHATH U3MEPEHHUS, CIEAYS NPEATI0KEHHON
WHCTPYKLMH, BBIYUCIIATh 3HAYCHUE BEJIMYMHBI U aHAJIU3UPOBATH IIOJIYYECHHBIE PE3YJIBTATHI C
yY4€TOM 3aJaHHOM MOTPEUTHOCTH U3MEPEHU;

- coOmroiaTe IpaBWja TEXHUKH O€30MacHOCTH Ipu pabore ¢ JabopaTOPHBIM
000pyI0BaHUEM;

- pa3nuMyaTh OCHOBHBIC NMPU3HAKK M3YUYCHHBIX (PU3NYECKUX MOJEJCH: MaTephalibHas
TOYKa, aOCOJIIOTHO TBEPAOE TEJ0, TOYEUYHbI MCTOYHHMK CBETa, JIyd, TOHKas JIMH3a,
IUTaHETapHasi MOZEIIb aTOMa, HYKJIOHHAsI MOZEJIb aTOMHOT'O Spa;

- XapakTepu30BaTh MPUHLMUIBI JEHCTBUS M3YyYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOpPOW Ha MX OMMCAHUSA (B TOM 4YHCIE: CHUAOMETP, AATYUKU IOJIOKEHUS,
paccTosHUS M YCKOpPEHMs, pakera, 3XO0JIOT, OYKM, IMepHucKom, ¢oToammnapar, ONTUYECKHUE
CBETOBOJIbl, CHEKTPOCKOI, J03UMETp, KaMmepa BuibcoHa), MCHOb3ys 3HAHUSA O CBOMCTBaX
¢u3nUecKux sBICHUA U HEOOXOMMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;

- HUCHOJb30BaThb CXEMbl M CXEMaTUYHbIE PHUCYHKHM M3YUYEHHBIX TEXHHUYECKHX
YCTPOMCTB, H3MEPHUTEIbHBIX MPUOOPOB M TEXHOJOTHMYECKUX IPOLECCOB MpPU PELICHUU
y4eOHO--IIPAKTUYECKUX 33124, ONTHUYECKHE CXEMBbI JUJIsl IIOCTPOCHUS N300pa’KeHH B MJIOCKOM
3epKajie ¥ coouparouieil JuH3e;

- TpPUBOAUTH MNpUMEpbl (HAXOAUTh HHPOpPMAIMIO O TMpUMEpax) HPAKTHYECKOrO
UCTOJIb30BaHUS  (U3UYECKUX 3HAHUM B TOBCETHEBHOM JKHM3HM M oOecredyeHus
0€30I1aCHOCTH NP OOpaIIeHUU C MPUOOPaMU M TEXHHUUECKUMH YCTPOWCTBAMU, COXpaHEHHUs
3/10pOBbs U COOIOACHUSI HOPM HKOJIOTMYECKOTO MOBEJCHUS B OKPYKaloIlel Cpee;

- OCYLIECTBJIATh MNOUCK HH(opMmanuu ¢Qusnueckoro conepxxkanus B HWHrepHere,
CaMOCTOSITENIbHO ~ (OPMYJIUPYSl MOMCKOBBIM  3ampoc, HAXOAWUTh IYTH OINpe/eleHus
JIOCTOBEPHOCTH  MOJYYEHHOW MH(OpPMAlMM Ha OCHOBE HUMEIOIIMXCS 3HAHUH W
JIOTIOJTHUTEIbHBIX HCTOYHHUKOB;

- HCNOJb30BaThb TMpPH  BBIIOJHEHUU Y4YEOHBIX 3aJaHUl  Hay4yHO--TIONYJISIPHYIO
JAUTEpaTypy (PU3UUECKOro COep KaHus, CIPaBOYHbIE MaTepHallbl, pecypchl cetu MHTepHerT,
BJIAJETh NMPUEMAaMU KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus WH(GOpPMALUKM U3 OJHOU
3HAKOBOU CUCTEMBI B JIPYTYIO;

- co3laBaTh COOCTBEHHBIE NHCHbMEHHBIE M YCTHbIE COOOIIEHHS Ha OCHOBE
UHPOpPMALIUM U3 HECKOJbKMX HCTOYHMKOB (DM3MUECKOTO  COAEp)KaHus, MyOJINYHO
IPEJCTaBIISITh PE3YNbTAaThl NMPOEKTHOW WM MCCIEN0BATENIBCKON JEATENIBHOCTH, IPU 3TOM
IPaMOTHO MCIIOJIb30BaTh M3YUYEHHBIM MOHATUHHBIN anmapaT W3y4aeMoro pasaena (pU3uKh U
COMPOBOXKAATh BBICTYIUICHHE TIpe3eHTauuel ¢ Yy4€ToM OCOOEHHOCTEH ayauTOpUu
CBEPCTHHKOB.
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TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoJunyecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
KoHnTpoJbHbIe IIpakTH4eckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKIIETr0 MUpa
bubmuorexa [JOK
1.1 ) - 2
H3HKa - HayKa O npHpoie https://m.edso00.ru/7f416194
bubmuorexa [JOK
1.2 ) 2 1
HISHHCCIHE BEMITHHRL https://m.eds00.ru/7f416194
. bubnuorexa [JOK
1.3 E 2 1
CTECTBEHHOHAYYHBI METO/I MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pasnen 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHNH BellleCTBA
bu6mmoreka [IOK
2.1 1
CTpoetie belliectsa https://m.edso0.ru/7f416194
59 JIBM>KeHUE U B3aMMOJICHCTBUE YaCTHII 5 1 bu6mmorexa [IOK
' BEIIECTBA https://m.edso0.ru/7f416194
bubmuorexa [JOK
2. A 2
3 TPETATHHIE COCTORHMA Bemecta https://m.edso0.ru/7f416194
Wroro no pazueny 5
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6mmorexa [IOK
1 M
3 CXAHMHICCROE ABHACHHC 3 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
32 Hrepus, Macea, IWIOTHOCTS 4 ! https://m.edso00.ru/7f416194
3.3 Cuna. Bune! cun 14 1 2 bu6mmoreka [IOK
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Hroro no pazneny

21

Pasznen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTE U ra3oB

Hasnenue. Ilepenaua naBnenus

https://m.edsoo0.ru/7f416194

4.1 TBEPABIMH TEIIAMH, YKUIKOCTSIMHU U 3 bubmmorexa [JOK
' pa » L https://m.edso00.ru/7f416194
razamu
bu6mmorexa [IOK
4.2 JlaBIIeHHE KHAKOCTH > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocdeproe asrenne 6 https://m.edso00.ru/7f416194
JelicTBHe )KUIKOCTHU U ra3a Ha bubnuorexa [JOK
4.4 i 7 3
MOTPY>KEHHOE B HUX TEJO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3pnen 5. PaGoTra u MOIHOCTB. JHeprust
bu6mmoreka [IOK
1 P 1
> a00Ta H MOIIHOCTS 3 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
52 Hpoctere MexaHH3MEI > 1 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
53 Mexamirieckas oHepris 4 ! https://m.eds00.ru/7f416194
Hroro no pazneny 12
[ToBTOpHUTENEHO-0000IIAIOIINE YPOKHU 3
OBUIEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME
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8 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

Ne i/ Konrposnbnbie IlpakTuueckne  IJIeKTpoHHBbIE (HudpoBbIe)
IporpamMmmal Bcero
padoTshI padoThI o0pa3oBaTe/bHbIE PeCypChl
Pa3nen 1. TenioBble siBJaeHHs
. bu6mmoreka [IOK
1.1 7
CTpocHHe i CBOHCTBA BeLCCTB https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CTIOBBIC HPOUECCH > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DneKTpuuecKue 3apsaabl. 3apsuKeHHbIE Tena 7 1 bubmuorexa [JOK
' U WX B3aMMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 I1 i i 20 2 7
OCTOSHHBIN SISKIPHHECCIHHI TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
. 15
23 MarHutHbie ApJieHis 6 ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 IEKTPOMATHHTHAS HHYKIHS 4 https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 37
[ToBTOpHUTENEHO-0000IIIAIOIINE YPOKH 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145

25


https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HauMeHoBaHHne
(uudpossbie)
n/ pa3aeyioB U TeM Bcer  KoHTpOJIbH IIpakTnyeck
o0pa3oBaTe/ibHbIE
n NporpamMmmMsl 0 ble padoThI ue padoTsl
pecypchl
Pasznen 1. Mexannueckue siBJeHUSA
MexaHH4eckoe
[E— bubmuorexa [JOK
1.1 10 1 https://m.edsoo.ru/7f41a4
CIIOCOOEI €70 a6
OIMCAaHUS =
BzaumoneiicTrue bubnorexa [IOK
1.2 20 1 3 https://m.edsoo.ru/7f41a4
TE
a6
3aKOHbI bu6mmoreka [IOK
1.3 10 3 https://m.edsoo.ru/7f41a4
COXpaHEHUs
a6
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
MexaHnueckue bubmmorexa [TOK
2.1 7 3 https://m.edsoo.ru/7f41a4
KoJe0aHus
a6
MexaHu4eckue bubmmorexa [IOK
2.2 8 1 3 https://m.edsoo.ru/7f41a4
BOJIHBL. 3BYK
a6
Hroro no paszneny 15

Paznen 3. BHCKTPOMaFHI/ITHOC moJie 1 3JICKTPOMArHUTHBIC BOJIHBI

ONEeKTPOMarHuTH
o Hoe I bu6mmorexa [IOK
3.1 6 2 https://m.edsoo.ru/7f41a4
ANEKTPOMArHUTH 26
bIE BOJIHBI T
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
3aKOHBI bubmuorexa [JOK
4.1 pacnpocTpaHeHus 6 2 https://m.edsoo.ru/7f41a4
CBETa ab
JIuH3b1 bubmuoreka [JOK
4.2 ONTHYECCKUE 6 3 https://m.edsoo.ru/7f41a4
PUOOPHI a6
Onruyeckue bubnuorexa [JOK
4.3 crekTpel. [Bera 3 2 https://m.edsoo.ru/7f41a4

TEI

a6
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Uroro no pazgeny

15

Pa3nea 5. KpanroBnle IBJIeHUSA

Ucnyckanue u bubnmoreka [JOK
5.1 MOTJIOIICHHE 4 1 https://m.edsoo.ru/7f41a4
CBETa aTOMOM a6
CrpocHie bu6mmoreka [IOK
5.2 6 1 https://m.edsoo.ru/7f41a4
aTOMHOTO siApa
a6
bubmuorexa [JOK
Snepubie
5.3 7 1 1 https://m.edsoo.ru/7f41a4
peakuu
a6
Hroro no pazneny 17
Pasnen 6. [loBTOopuTe 1bHO-00001IAK0IINIT MOAYIb
[ToBTOpEenue u
00001IEeHE bu6mmoreka [IOK
6.1 COJZIepIKaHUS 9 2 https://m.edsoo.ru/7f41a4
Kypca QU3HKH 32 a6
7-9 xnacc
Hroro mo pazueny 9
OBUIEE
KOJIMYECTBO
102 3 27
YACOB I10
I[TPOT'PAMME
DJIeKTPOHHBbIE 00pa30BaTe/IbHbIC PECYPChl, HCIOJIb3yeMble NIPH PeaTu3aluu
MPOrpamMmMbl
Ne B
(penepaabHOM IIpeamer, kaacc 0P
nepeune JOP
OnexTpoHHBIN 00pazoBaTenbHbIN pecype (DOP) pazpabotan ¢
yaetoMm PI'OC OOO u npuMepHOil OCHOBHOM
00pazoBaTeILHON MPOTPaMMBI OCHOBHOTO OOIIIETO
oOpazosannsa. Haznauenne JOP "OKO BIIP KMM. ®wusnka. 7
KJacc" - OLEHUTh KauecTBO 00IIe00pa30BaTeIbHOM MOATOTOBKI
00y4aroImuxcs 7 KJIacCOB B COOTBETCTBHU C TPEOOBAHUSAMH
OKO BIIP KFM. ®I'OC. 30P mo3BOISAIOT OCYIIECTBUTH AUATHOCTHKY
2.2.5.1.1. JOCTIDKCHHS IPEAMETHBIX U METAIPEAMETHBIX PE3yJIbTaTOB
®usuka. 7 Knacc
00y4eHHs1, B TOM YHCJIC OBJIAJICHHE MEXKIIPEAMETHBIMH
TIOHSATHSIMU ¥ CIOCOOHOCTH UCTIONB30BaHHS YHUBEPCATHHBIX
yueOHbIx nericTeuit (YY) B yueOHOM, MO3HABATEIILHON U
colanbHOU mpakTuke. "Pexomengosano deaepaibHbIM
WHCTUTYTOM OICHKH KayecTBa 0Opa30oBaHUs JUIs
WCTIOJIB30BaHMS B OPTaHHU3AIUAXK, OCYIIECTBISIFOIIUX
00pa3oBaTEIbHYIO IEATEIBHOCTD 110 MPOrpaMMaM o0IIero
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Ne B
denepaabHoM
nepeune JOP

IIpeamer, kiaace

0P

obpazoBanms"

2.251.2.

OKO BIIP KUM.
dusuka. 8 xiace

DneKTpOoHHBIN 00pa3oBaTeNbHbIi pecype (DOP) pazpaboTan ¢
yaerom PI'OC OOO u mpuMepHOi OCHOBHO#
00pazoBaTeILHON MPOTPaMMBbl OCHOBHOTO OOIIIETO
obpazoBanus. Haznauenue S0P "OKO BIIP KIM. ®usuka. 8
KJacc" - OIEHUTH KaueCTBO 00IIe00pa30oBaTeILHON OATOTOBKH
00yJarommxcs 8 KIIaCCOB B COOTBETCTBUU C TPEOOBAHUSIMH
OI'OC. 0P no3BoJAIOT OCYIIECTBUTh TUATHOCTUKY
AOCTHMXKCHHUA NPCAMETHBIX U METAIIPECAMCETHBIX PE3YJIbTATOB
00ydYeHHs1, B TOM YHCIIE OBJIAICHHE MEXKITPEAMETHBIMH
IOHATHAMU U CHOCOGHOCTB HCIOJIb30BaHU YHUBCPCAJIBHBIX
yueOHbIx neiictBuil (YY) B yueOHOI, mO3HABATENBLHOMN 1
coluanbHOU mpakTuke. "Pexkomenaosano denepaibHbIM
MHCTHTYTOM OIIEHKHM Ka4eCTBa 00pa30BaHuUs IS
HCIIOJIb30BaHUA B OpraHu3aluiax, OCyIEeCTBIAIOMINX
00pa30BaTenbHYIO AeSITENFHOCTH 110 IPOTpaMMamM O0IIero
oOpa3zoBarus"

2.25.1.3.

O0s1ako 3HaHUI.
IToxroroska xk OI'D.
dusuka. 9 xmace

OO0P cocTouT U3 ABYX pa3leNoB: a) TPEHUPOBKA 110 OTACTHHBIM
JnuHUAM 3ananuii OI'D BKiIo4YaeT BapuaHThI 3aJaHUN
Pa3IMYHBIX JIMHUH, BCTPEUAIOLINXCS Ha dK3aMeHe Ha
KOHKPETHOH MO3UINY crienupuKanuuy; 0) MOJHbIH 3K3aMeH
cocrout u3 Tpex BapuantoB KM OI'D, xoTtopsie
MIpeJIaraloTcsl B KA4eCTBE HTOTOBOTO TECTUPOBAHMUS.
TpeHrnpoBoUHbIE 1 IK3aMeHaIMOHHBIE BapuaHTel DOP HocAT
JEMOHCTPALMOHHBIN XapaKTep B COOTBETCTBUH CO
cnerudukarmeir OI'D mo gusmuke 2024 rona

2.25.1.4.

dusuka.
BupryanbHbie
nabopaTopHbIe U
IIPaKTUYECKHE
paboThI

CaMOCTOSITENHHO (hOPMUPOBATH HOBbIE 3HAHHUSA, (POPMYITHPOBATH

COOCTBEHHBIX 3HAHUU 1 KOMHGTCHTHOCTEﬁ, IIJIaHUPOBATh CBOC

®dusuka. 7 - 9 knacc. Yriny6ieHHslii yposens. B DOP
npeacrasieHo 11 monyneit Ha 11 akanemMuueckux yacos. B
OCHOBE COJIepKaHMs yueOHOro MaTepralia mpeCTaBIeHbI
nabopatopHsie paboTsl. B ocHOBE conepikanust yueOHOro
MaTepHaja MpeacTaBiIeHbl JA00OpaTOPHbBIE PadOTHI.
[Ipenna3znaven Ass peanu3auy 0043aTeTbHON YacTH
0011e00pa3oBaTeNbHOM MPOTPaMMBI, 3aKPETUICHHUS 3HAHHH,
Pa3BUTHS HABBIKOB U KOMIIETEHIMI IKOJIbHUKOB U SIBIISIETCS
4acThI0 HHOOPMAIMOHHO-00Pa30BaTeIbHON CPEAbI
o0OpazoBarensHO# opranm3aruu. [IpemraraeMbrii KOMILTEKC
BUPTYaJIbHBIX JIAOOPATOPHBIX U MpakTuueckux padot (BJIIP) -
3TO 00ydaromas cpeaa, KoTopasi CpecTBaMH KOMIIBIOTEPHOM
WHTEPAKTUBHOMN BU3yaIH3aIlH [TO3BOJISET MIKOJIbHUKAM
MOJIETTPOBATh PEATbHBIA IKCIIEPUMEHT, TPOBONUTE ydeOHbIE
uccnenoBanus. DTo oOpa3oBaTebHas Cpesia, HalleJICHHAs Ha
oOecrnedyeHne pa3BUTHS YMEHUI 00ydaromerocs

nacu, NOHATHUSA, THIIOTEC3bI 00 00BbeKTax U SABJICHUAX, B TOM
YHCJIC paHCC HC U3BCCTHLIX, OCO3HABATH ,Z[C(l)I/IL[I/ITBI

pa3BuUTHUC
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HHEPEYEHDb (KOAUPUKATOP) PACIIPEAEJIEHHBIX 11O KJIACCAM
MPOBEPSIEMbBIX TPEBOBAHUI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA30OBATEJIbHOI ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUA U
IJIEMEHTOB COAEPXAHMUSA 110 ®PU3UKE

B ¢denepanbHBIX W pETHOHANBHBIX MPOLEAYpaX OLEHKA KadecTBa 0Opa30BaHUS
UCTOJIB3yeTCs MepeueHb (KoAn(UKaTOp) pacrpeieleHHBIX 110 KiIaccaM MPOBEPsIeMbIX TPeOOBaHU
K pe3yiabTaraM OCBOCHHS OCHOBHOM 00pa3oBaTelbHON NPOrpaMMbl OCHOBHOTO OOIIETro
00pa30BaHMs U DIIEMEHTOB CO/ICPIKAHUS 110 (PU3HUKE.

7 KJIACC
IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThl OCBOEHUSI OCHOBHOII 00pa3oBaTe/IbHOM
NMPOrpaMmbl
Kon [IpoBepsiemble PEeAMETHBIE PE3YIBTAThl OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO 00pazoBaTeIbHON MPOrPaMMbl OCHOBHOTO 00111eTr0 00pa3oBaHUs
pe3ynbTara
11 KCIOJIb30BATh U3yYEHHbBIEC TOHATHUS
1.2 paznuuaTh  SBJICHHS 1O OMNHCAHUI0 HMX  XapakTEepPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SBIICHUE
1.3 pacrno3HaBaTh MIPOSIBIICHUE M3y4YEHHBIX (bU3UIECKUX SIBJICHUN B
OKpY’KaloleM MUpe, B TOM 4YHcie (U3NYECKUE SIBICHUS B MPHUPOJE, TIPH ITOM
MEePEeBOUTh TMPAKTUYECKYI0 3aJady B Y4eOHYIO, BBLICNSATH CYIIECTBEHHBIE
cBOicTBa (MpU3HAKK) GUINYECKUX SIBICHUIN
14 OMHUCHIBAaTh HW3y4YEHHBIC CBOWCTBA Tel W (PU3WYECKHE SIBIICHUS, HCIOIb3YA
(¢bu3uYecCKne BETUYUHBI, TPU ONHCAHUHM TMPABWIBHO TPAKTOBATh (PU3UYECKUI
CMBIC] HWCHONB3YEMBIX BENUYHMH, MX OOO3HAUEHUS U EIUHUIBI (PU3UUECKHX
BEJIMYMH, HAXOIUTh (DOPMYIIBI, CBA3BIBAIOIINE NaHHYIO (DU3UYECKYIO BEIUYUHY C
JIPYTUMHU BEJTMYUHAMU, CTPOUTH IPaUKN H3y4EHHBIX 3aBUCUMOCTEN (PU3HUECKUX
BEJINYUH
15 XapaKTepu30BaTh CBOWCTBA Tel, (pU3MYECKHE SBICHUS U MPOIECCHI, HCIONb3YS
W3YYCHHBIE 3aKOHBI, MPU OTOM J1aBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA H
3aMUChIBaTh €r0 MATEMATHYECKOE BhIpAKEHUE
1.6 OOBSACHITh (PU3MUECKHE SBJICHHS, MIPOIIECCHl M CBOWMCTBA TEJ, B TOM YHCIE U
B  KOHTEKCTE CUTyallUi  MPaKTUKO-OPUEHTUPOBAHHOTO
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XapakTepa: BBIABISATH MPUYUHHO-CIICCTBEHHBIC CBSA3U, CTPOUTH O0BsICHEHUE 13 1
— 2 TOTUYECKUX IIaroB C OMOpoi Ha 1-2 M3y4eHHBIX CBOWMCTBA du3ugeckux
SIBJICHU, ¢u3nYeckux  3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemaTh pacdeTHble 3amadyd B 1 — 2 JICHCTBUS, WCIONB3YS 3aKOHBI H
(dbopMyIibl, CBs3bIBaONIME (PU3UYECKIE BEIMYMHBI: HA OCHOBE aHAIIM3a YCIOBHS
3aa4u 3alrCbIBATb KPATKOC YCJIIOBUC, IOACTABJIATH (1)I/I3I/I‘ICCKI/IG BCJIIMYUHBI B
(hOpMyIIBI U IPOBOJUTH PACUEThI, HAXOIUTH CIIPABOYHBIC JIaHHBIC, HEOOXOIMMbBIC
JUIL pelieHHsl 3a1ad, OLEHHBATh PEATUCTUYHOCTh MOIY4YEHHOW (Qu3HuecKon
BCIIMYNHBI

18

pacrio3HaBaTh MPOOJIEeMbl, KOTOPbIE MOYKHO PELIMTh MPHU MOMOIIM (U3UUECKUX
METOJIOB, B OINHCAaHUU UCCIIEI0BaHUS BBIJICNIATH poBepseMoe
MIPEATIONOKEHUE (runoresy), pasiMyaTe ¥ HHTEPIPETUPOBATH
[IOJIYYEHHBIH pe3ysbTaT, HaXOAUTh OIIMOKU B XOJI€ OIbITA, J1€1aTh BBIBOJBI 110
€ro pe3yabTaraM

1.9

NPOBOJIUTH  OMBITHI 1O  HAOMIOACHWIO  (PU3MUYECKUX  SBICHUH WM
¢bu3nyecKux CBOMCTB Tel: (QOpMYIHPOBaTH MPOBEPSEMbIC MPEANOI0KEHUS,
coOupaTh YCTAaHOBKY U3 MPEII0KEHHOT0 000PYA0BaHUs, 3alHChIBATh X0JI OIbITA
1 (OPMYIUPOBATH BHIBOJIBI

1.10

BBIIIOJIHATh  INpPSAMBIE HM3MEPEHUS C  HUCIOJIB30BAHMEM  AHAJIOTOBBIX U
UGPOBBIX MPUOOPOB, 3aMKCHIBaTh MOKa3aHHUA HPUOOPOB C yYETOM 3aJlaHHOMN
a0COJIIOTHON MOTPEIIHOCTH U3MEPEHHH

111

MMpOBOAUTL HCCIICAOBAHUEC 3aBUCUMOCTH OJTHOM (1)I/I3I/I‘IGCKOI\/‘I BCIIMYHUHBI OT
,[[perﬁ C UCIIOJIB30BAHUCM IIPAMBIX H3MepeHHfI, Y4aCTBOBAaTh B IIJIAHUPOBAHUHA
yqe6H0ro HUCCJICJO0BaHUs, CO6I/IpaTI> YCTAHOBKY U BBIIIOJIHATH U3MCPCHUS, CICAY
MNpEAJIOKCHHOMY IUIAHY, (bHKCHpOBaTL PE3YJIbTAThI HOHy‘leHHOﬁ 3aBUCHUMOCTH
(bI/ISI/IquKI/IX BCJIMYMH B BHUAC HNPCIJIOKCHHBIX TaGJ’II/II_I n Fpa(I)I/IKOB, JA€JIaTh
BBIBOJIBI ITO PC3YyJIbTaTaM UCCIICOBAHUSA

1.12

MPOBOAUTh  KOCBEHHbIE  W3MEpPEHHs  (U3MYECKUX  BEIMYUH,  CIEIYS
MPENJIOKEHHOW  MHCTPYKIMHU: TPU  BBIIOJHEHUU M3MEPEHUN  coOHupath
SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUHCISATH 3HAYEHHE HCKOMOW BEIIMUUHBI

1.13

co0IIo1aTh IIpaBujIa TEXHUKU 0e30MmacHOCTH npu pabore
¢ 1abopaTOPHBIM 000PYIOBAaHHEM

1.14

yKa3blBaTh MNPUHIUIBI JCHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOMCTB,
XapaKTepu30BaTh MIPUHLIMIIBI JeNCcTBUS M3Y4YEHHBIX npubopoB U
TEXHUYECKUX YCTPOWCTB C MOMOUIBIO MX OMNMCAHUS, HCIIONb3Ys
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3HaHUA 0 CBOMCTBax (bPISI/I‘IeCKI/IX SIBJICHUH u HCO6XOI[I/IMBIC
(bI/I3I/I‘IeCKI/I€ 3aKOHBI 1 3aKOHOMCPHOCTHU

1.15

NPUBOIUTE TMPUMEPHl (HAXOJUTh HMH(POPMALMIO O IMPHUMEpPax) MPaKTHYECKOTO
HUCIIO0JIb30BaHUA (1)I/IBI/ILICCKI/IX 3HAaHUU B HOBCGI[HCBHOﬁ KHU3HU AJIA obecrieueHust
0e30macHOCTH Tpu OOpalieHuu ¢ TnpudopamMu U TEXHUYECKUMHU
YCTPOMCTBaMH, COXpaHEHHUs 3I0pOBbSI U COOJIOJCHUS HOPM
9KOJIOTMYECKOr0 IOBEICHHSI B OKPYKaIOIIEeH cpere

1.16

OCYHICCTBJIATD OT60p HNCTOYHHKOB I/IH(i)OpMaL[I/II/I B CCTHU I/IHTepHCT B
COOTBCTCTBHMHU C 3aJaHHBbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBC HUMCIOIIUXCA
3HAHUH U MyTeM CpaBHCHUSA PA3JIMYHBIX NCTOYHHUKOB BBIACIIATH I/IH(I)OpMaI_[I/IIO,
KOTOpasa ABJIACTCA HpOTHBOpeqHBOﬁ HJIA MOYKET OBITH HeﬂOCTOBepHOﬁ

1.17

UCIIOJIb30BaTh TPU BBHIMOJIHEHUU Y4YEOHBIX 3aJaHUl HaydyHO- MOMYJISPHYIO
TuTepaTypy (QpU3NYEecKoro coaepiKaHus, CIPpaBOYHbIE MaTepUajbl, PECYpChl CETU
HNHTepHeT, BiajeTh NpUEMaMH KOHCIEKTHPOBAaHUS TEKCTa, MpPeoOpa3oBaHUS
nH(OpMAaLIUY U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.18

co3llaBaTh COOCTBEHHBIE KpaTKHE MUCHbMEHHBIE M YCTHBIE COOOIIECHHUS Ha OCHOBE
2 — 3 HUCTOYHUKOB HH(pOpMAIMKM (PU3HUECKOTO COJACpXkaHHSA, B TOM YHUCIE
nyOJIMYHO JieN1aTh KpaTKUe COOOLIEHHs O pe3yibTaTax MPOEKTOB MM Y4eOHBIX
UCCIIEIOBAaHUM, TMPU ITOM TIPaMOTHO HCIOJIb30BaTh W3YUYEHHBIH MOHATUHHBINA
anmapar Kypca (pHU3MKH, COPOBOXK/JIATh BHICTYIUIEHUE MTPE3CHTALlUEH

1.19

IIprU  BBIIIOJIHCHUU y‘IC6HBIX IMPOCKTOB U I/ICCHC,ZLOBaHI/II‘;I pacnpeaciiaTb
0053aHHOCTHU B Tpynme€ B COOTBETCTBHUU C MMOCTABJICHHBIMHU 3ajjadyaMU, CJICIUTH 3a
BBITIOJIHEHUEM I1JIaHa )IGfICTBI/Iﬁ, aJICKBATHO OILICHUBATh COOCTBEHHBIN BKJIaJd B
ACATCIIBHOCTD TI'PYIINbLI, BBICTPANMBATE KOMMYHHKATUBHOC BSaI/IMOJIGI\/'ICTBI/Ie,
YUUTBIBasds MHCHUEC OKPYKArOIIUX

IIpoBepsiemble 3J1eMEHTBI COAEPKAHUSA

Kon Kon [IpoBepsieMble 37IEMEHTBI COZIEPKAHUS
pasznena 3JIEMEHTA
1 ®U3UKA U EE POJIb B IOBHAHWU OKPYXXAIOIIET'O MUPA

11 ®dusnka — Hayka O mpupone. SBineHus mnpupoasl.. DPuznueckue
SIBJICHHUS: MEXAaHWYECKHEe, TEIUIOBBIC, JJIEKTPUYECKUE, MarHUTHEIC,
CBCTOBBIC, 3BYKOBLIC
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1.2

Ouznyeckue  BenuuuHbBL.  V3mepeHue  (GU3MYECKUX  BEIMYUH.
®dusnueckue mpuodopsl. [lorpemHocts w3MepeHuii. MexayHapoaHas
cUCTEMa eIUHUIL

13 EcrecTBeHHO-HAayuHBI METOJ IMO3HAHMA: HAOIIOJECHUE, MOCTAaHOBKA
Hay4YHOTO BOTPOCA, BBIBMKEHUE TUIIOTE3, YKCIIEPUMEHT 110 TPOBEPKE
TUIOTE3, OOBICHEHNE HAOIIOIaEMOTO SIBIIEHUS

14 Onucanne GU3NIECKUX SIBJICHUH C TTOMOIIBIO MOJIEIICH

15 [IpakTnueckue paboThI:
H3mepenue paccTosHUM.

N3mepenue o0bema KUAKOCTU U TBEpOTo Tena. Onpenenenne
pa3MepoB MajbIX TeJl.

N3mepenne TEMIIEpaTypbl Opd  HOMOIIM  JKHUIKOCTHOTO
TEPMOMETPA U JaTUUKA TEMIIEPATYpPBI

ITEPBOHAYAJIbHBIE CBEAEHMA O CTPOEHMU BEHIECTBA

2.1 CrpoeHne BemecTBa: aTOMBI U MOJICKYJIBI, UX pa3Mepbl. OTbBITH,
JIOKa3bIBAIOIINE JIUCKPETHOE CTPOCHUE BEIIECTBA

2.2 JIBioxkeHune vactul] BeniectBa. CBsi3b CKOPOCTH JBM)KEHUS YaCTHIL C
Temrneparypoil. bpoyHoBckoe nBmxenue, tupdys3us

2.3 Bzanmonetictue YaCTHIL BEIIECTBA: MIPUTSDKEHUE U
OTTAJIKUBaHNE

2.4 ArperaTHple COCTOSIHHS BEIECTBA: CTPOEHHUE Ta30B, XHUIKOCTEH H
TBEPIBIX (KPUCTAJUIMYECKHUX) TeJ. B3aWMOCBS3b MEXIy CBOHCTBAMH
BEIIECTB B pAa3HBIX arperatHbIX COCTOSHHUSX W WX AaTOMHO-
MOJIEKYJISIPHBIM CTPOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIBI

2.6 [IpakTnueckue paboThI:
Omenka JaMeTpa aroma METOJIOM psIoB

(c ucnonb3oBanueM (otorpaduii).
OnbITHI MO HAOTIOEHHUIO TETIOBOTO paciiupeHus ra3oB. OMBITHL 10
OOHAPYKCHHIO JICUCTBUS CHJI MOJICKYJIIPHOTO MPUTSKECHUS

JIBDKEHUWE U B3AUMOJIEMCTBUE TEJI

3.1

Mexanunueckoe nBukeHue. PaBHOMepHOE 1 HEpaBHOMEPHOE JIBUKEHHE
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3.2

CKOpoCTb. Cpenusis CKOpOCTh Ipd  HEPaBHOMEPHOM
JNBIKEHUU. PacueT myTu v BpeMEeHH JIBH>KCHUS

3.3

SBnenne wuHepuMM. 3aKOH HHepUuHM. B3anMopelcTBue Ten Kak
IIpUYMHA H3MEHEHUs CKOPOCTH JABWXKEHUs Tell. Macca Kak Mepa
MHEPTHOCTH TeJla

3.4

[InotHOCTh BemiecTBa. CBs3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B
enuuuIe o0beEMa BelecTBa

35

Cuia Kak XapaKTepHUCTUKA B3aUMOCHCTBUS Tel

3.6

Cuna  ynpyroctu u 3akoH I'yka.  H3mepenue CHJIBI
C IIOMOUIBIO TUHAMOMETpA

3.7

SBnenne  Tarorennss U cwia  Tsokectu. Cwia TspDKecTH
Ha Jpyrux miaserax. Bec tema. HeBecomocts

3.8

Cuna tpenus. TpeHue ckoiabKeHUs U TpeHHe okos. TpeHue B
IIPUPOJIE U TEXHUKE

3.9

Cnoxenue CWI,  HalpaBIECHHBIX [0 OOHOW  IPSAMOM.
PaBHoOzelcTByIOILIAs CHUII

3.10

[IpakTuueckue padboTs

OmnpeneneHne CKOpPOCTH PAaBHOMEPHOTO JIBWJKEHHUS (IIapuka B
XKHJIKOCTH, MOJIETTH 3JIEKTPUUECKOTO aBTOMOOMJIS U Tak Jajee).
Omnpenenenue cpeiHeld CKOPOCTU CKOJIBXKEHHsS Opycka WM IIapHuKa
10 HAKJIOHHOM IJIOCKOCTH.

Ornpezenenue IIOTHOCTH TBEPAOTO TeNa.

OnbITHI, JEMOHCTPUPYIOLTUE 3aBUCUMOCTh pacTsKEHUs
(medopmaniun) IPy>KUHBI OT MPUIIOKEHHON CHUITHI.

OMBITHI, IEMOHCTPUPYIOITUE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKCHHS
OT Beca TeJla U XapaKTepa COMPUKACAIOIINXCS ITOBEPXHOCTEN

3.11

®usnueckue SABJICHHMS B NPUPOJAE: IPUMEPBHI  JIBWXKEHHUS  C
Pa3JIMYHBIMU CKOPOCTSMHU B JKUBOW M HEXKHMBOW IPUPOAEC, NEUCTBUE
CWJIBI TPEHUS B MIPUPOJIE U TEXHUKE

3.12

TexHuueckue ycTporucTBa: IMHAMOMETP, MOAIIUITHUKHI

JIABJIEHUE TBEPJIBIX TEJL, )KUKOCTEN N TA30B

41

JlaBnenue TBEPIOTO Tena. Crioco0b1 YMEHBILICHUS U
YBCIUMYCHUA NABJICHUA
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4.2

JlaBnenue rasza. 3aBUCMMOCTb JaBJIEHUS rasza oT o0bema,
TEMIIEPATYpPbI

4.3 [lepenaua  paBieHUs  TBEPIBIMHU TENaMH,  JKUIKOCTSIMU H
razamu. 3akoH [lackans. [THeBMaTnueckue MamuHbl

44 3aBUCUMOCTh JABJICHUS JKUJIKOCTH OT IIyOWHBI. ['mapocraTuueckuit
napanokc. Coobmatomnuecs cocynbl. ['uapaBinueckue MexaHU3Mbl

4.5 Atmocdepa 3emmm u  atmochepHoe  maBneHue. [Ipuuunb
CYLIECTBOBAaHMs BO3AYIIHON oOosouku 3emnu. Oneir Toppuuemniu.
3aBHCUMOCTh  aTMOC(HEPHOTO JaBJICHHS OT BBICOTHI HAJ YPOBHEM
MOpst

4.6 N3mepenue aTMOC(epHOTO JTABJICHHSL. [Tpubopsr
JUIsL U3MEPEHUs aTMOC(EPHOTO TaBICHUS

4.7 JleiicTBHE KHUIKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeJO.
BrrtankuBaromas (apxumMenoBa) cuiia. 3akoH Apxumena

4.8 [InaBanue Ten. Bo3nyxomiaBanue

49 [IpakTuyeckue paGoTHI:
HccnenoBanne 3aBUCHUMOCTH Beca Tela B BoJe OT oObema
MOTPYKEHHOHU B )KUIAKOCTh YaCTH Tela.
OmnpeneneHue  BbITAIKUBAIOIIEH CHJIBI, JEHCTBYIOIIEH Ha Telo,
MOTPY>KEHHOE B JKUIKOCTb.
[IpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CUJIBI, IEUCTBYIOLIEH Ha
TEJIO B XKHJIKOCTH, OT MacChl Tela.
OmnbITH, EMOHCTPUPYIOIINE 3aBUCHMOCTH BBITAIKHUBAIOIICH CHIIBI,
JeUCTBYIONIEH Ha TEeJNO B JKUIKOCTH, OT OObeMa IOTpYXKEHHOH B
KHUJIKOCTh YaCTH TEJa U OT TUIOTHOCTHU KHUJIKOCTH.
KoncTpynpoBanue apeomerpa WIM KOHCTPYUPOBAHHE JIOJKH U
OTIpeIeNIeHUE €€ TPY30T0JbEMHOCTH

4.10 Odusnyeckue SBICHUS B MPUPOJE: BIUSHHE aTMOC(HEPHOro JaBJICHUS
Ha )KUBOW OpPTraHW3M, TNIAaBaHHUE PHIO

411 TexHuyeckue ycTpOWCTBA: COOOIIAIOIIMECS COCYIbl, YCTPOMCTBO

BOJIOTIPOBOJIA, THIAPABIMYECKUH Tpecc, MaHOMeTp, Oapomerp,
BBICOTOMED, TIOPITHEBOH HACOC, apEOMETP

PABOTA, MOIIIHOCTD, DHEPT 1A

5.1

Mexannueckas paboTa
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5.2 MexaHn4decKkas MOIHOCTb

5.3 [IpocThie MeXaHU3MBI: phIyar, 0JI0K, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBECHs pblyara

5.4 [IpuMeHeHne mpaBuiIa paBHOBECHS pbluara K 010Ky

9.5 «30710TOC TIPaBUIO» MeXaHUKU. Kosd¢uiuent none3Horo neicTBus
MexaHu3MOB. IIpocTele MexaHU3MBI B OBITY U TEXHUKE

5.6 [ToTennmanpHas HEPTUM TeJa, MOJHATOTO Hal 3eMieit
o.7 Kunernueckas sneprus
5.8 [onnast MeXaHu4ecKas SHEPIHUs. 3aKoH WU3MEHEHUS U

COXpaHCHUA MEXaHHYECKOU OHCPI'un

5.9 [IpakTnueckue paboThI:

Omnpenenenue pabOThl CHIIBI TPEHUS IMpPU PAaBHOMEPHOM JIBUKEHUU
TeJa [0 TOPU30HTAILHOIN OBEPXHOCTH.

HccnenoBanue yciioBuii paBHOBecHs pblyara. Msmepenue

KII/] HakJTOHHOM MJIOCKOCTH.

N3ydeHne 3akoHa COXPaHEHNsI MEXaHUYECKOW DHEPTUU

5.10 ®u3nyecKue ABJICHMS B IPUPOJIE: PhIYark B TEJIC YEIOBEKA
5.11 TexHnueckue yCTpOMCTBa: pblyar, MIOJIBWKHBIN U
HETIOJIBYKHBINA OJIOKH, HAaKJIOHHAS TUIOCKOCTH, MPOCTHIE MEXaHU3MBI B
ObITY
8 KJIACC
IIpoBepsiemble mpeaMeTHbIE Pe3yJbTAThbl OCBOCHUSI OCHOBHOII 00pa3oBaTeIbHOM
NPOrpamMMblI
Kon [TpoBepsieMbIe TIpeAMETHBIC PE3YIIbTAaTHl OCBOCHUS OCHOBHOM
MIPOBEPSEMOTO 00pa3oBaTesbHOI IPOrpaMMbl OCHOBHOTO 00I1IEr0 00pa30BaHUs
pe3yibTara
11 HCIOJIb30BaTh MOHSTUS
1.2 pa3nuyath  SBJGHHMS 0 ONHCAHHWI0O UX XapaKTepHBIX CBOMCTB W Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3UUECKOE SBIICHUE
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13

pacro3HaBaTth NPOSIBJIICHUE U3YyYCHHBIX buznyeckux SIBIICHUI B
OKpY’KarolieM MHpE, B TOM 4Hcie (GU3NYCCKHE SIBICHUS B MPUPOC, TPU STOM
MEPEeBOJIUTh TPAKTUYECKYIO 3alady B Yy4eOHYI0, BBIICIATH CYIICCTBCHHBIC
cBolicTBa (IpU3HAKHN) PU3UUECKHUX SBJICHHUMA

14

ONKCHIBATh HW3YYCHHBIC CBOWCTBA TeNl W (PU3NYCCKUE SBICHUS, HCIOIb3Ys
¢dbu3nyecKkue BEIMYUHBI, MPU OMHCAHMM IPABWIBHO TPAKTOBaTh (U3UYECKUI
CMBICJ HCTIOJIb3YEMbIX BEJIMYUH, 0003HAUYCHUS U SAUHUIIBI (PU3UYECKUX BETUYHH,
HaXOIUTh (POPMYJIbI, CBS3BIBAIOLINE JAaHHYIO (PU3UYECKYIO BEJIMUUHY C APYTUMU
BEJIMYUHAMU, CTPOUTH IPaUKU U3y4EHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIUYUH

15

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBJIICHUS W MPOLIECCHI, UCTIOIb3Ys
M3y4YEHHBIE 3aKOHBI, MPU 3TOM JIaBaTh CJIIOBECHYIO (OPMYJIHMPOBKY 3aKOHA U
3aMChIBaTh €r0 MaTEMATUYECKOE BhIPAXKEHUE

1.6

OOBSICHATH (PU3UUECKHE TMPOLECCHl M CBOWCTBA TeJ, B TOM WYHCIE U B
KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh
MIPUYMHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTh OOBSICHEHHE M3 1—2 JOTrM4ecKux
11aroB C MOMOIIBI0 1—2 U3y4eHHBIX CBOMCTBA (PU3NUECKUX SBICHUM, (PU3MUECKUX
3aKOHa MJIM 3aKOHOMEPHOCTH

1.7

peuiaTb pacUCTHBIC 3aJavud B 2 - 3 ,HeﬁCTBI/ISI, HCIIOJIB3YsSA 3aKOHbI H
(I)OpMy.HBI, CBA3bIBAIOIINEC (I)I/I3I/ILICCKI/IG BCJIMYUHBI: Ha OCHOBC aHaJIn3a YCJIOBHA
3alavuu 3alliCbhIBATb KPATKOC YCJIOBHUC, BBIABIIAITH HCAOCTATOK  JAHHBIX  JJIA
peuieHusd 3alayu, BLI6I/IpaTB 3aKOHbI H (I)OpMy.]'IBI, HCO6XOI[I/IMBIC 1 €€
peuieHus, MpOBOAUTHL pacdCTbl H CpaBHHBATb IMMOJIYYCHHOC 3HA4YCHHC
(1)H31/I‘-I€CKOI\/'I BCJIIMYHUHBI C M3BCCTHBIMHU JaHHBIMU

1.8

pacrno3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOIIU (PU3MUECKUX
METOJIOB, MWCHOJb3ysd OIMCAaHHE HCCIEJOBAaHUSA, BBIICIATh IMPOBEPIEMOE
MIPEATION0KEHUE, OLIEHUBATh PABUIIBHOCTD MOPSAIKA POBEACHUS HCCIEA0BaHUA,
JIENaTh BBIBOJIbI

1.9

NPOBOJUTH  ONBITHI MO  HAOMIOAECHUI0  (PU3MUYECKUX  SBJICHUH WM
¢u3nyeckux CBOMCTB Ten: (OpMyIHpoOBaTh MPOBEPSEMbIE MPEANONIOKEHHUS,
coOMpaTh YyCTAaHOBKY M3 MPEAJIOKEHHOTO 000pyI0BaHMs, ONMUCHIBATh X0 OIbITa
1 GOPMYITUPOBATH BHIBOBI

1.10

BBITIOJIHATE TPSIMBIE M3MEPEHHUSI C HCIIOIB30BAHUEM AaHAJIOTOBBIX MPHUOOPOB U
JTaTYUKOB (PU3MUYECKUX BEJIWYHMH, CPABHUBATH PE3yJbTaThl U3MEPEHUN C yUETOM
3aIaHHON a0COJIFOTHOM MTOTPEITHOCTH
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111

MPOBOJIUTH HCCIEIOBAHUE 3aBHCUMOCTH OJHOW (DU3MYECKOM BEIMYMHBI OT
JAPYrOM € MCIOJIb30BAaHUEM IMPAMBIX MU3MEPEHUM: IUIAHUPOBATH HCCIEIOBAHMUE,
coOHMpaTh YCTaHOBKY M BBINOJHATH U3MEPEHHUS, CICAYS MPEII0KESHHOMY IUIaHYy,
¢buKcupoBaTh pe3yNbTAaThl MOJYYEHHOW 3aBUCUMOCTH B BHAEC TaOMUI U
rpaduKoB, JIeNaTh BEIBOJBI IO PE3Y/IbTaTaM HUCCIICIOBAHUS

112

MIPOBOAUTh KOCBEHHBIE U3MEpPEHHUS (PU3MUYECKHX BEJIUYUH: IUIAHUPOBATH
U3MepeHus, coOUpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAys MPEeI0KEHHON
WHCTPYKIUU, U BEIYUCIIATH 3HAUCHHUE BEIIMYUHBI

1.13

COoOIrO1aTh npaBuiia TEXHUKH 0e30MmacHOCTH npu pabore
¢ 1abopaTopHBIM 000PYIOBAHUEM

1.14

XapaKTepUu30BaTh TIPUHITUTIBI NeHCTBUS U3YUYCHHBIX npubopoB U
TEXHUYECKHX YCTPOWCTB C OIOPOM HA WX OIUCAHHs, WCIOJb3ysd 3HAHUS O
CBOMCTBAaX (PM3MUYECKUX SIBJICHUH U HEOOXOAUMBIE (PU3NICCKIE 3aKOHOMEPHOCTH

1.15

Ppaciio3HaBaThb IIPOCTHIC TCXHUYCCKHEC YCTpOﬁCTBa U U3MCPUTCIIbHBIC HpI/I60pLI 8(0)
CXEMaM U CXEMATUYHBIM PUCYHKaM, COCTABJIATbL CXEMBbI JJICKTPUYCCKUX ueneﬁ C
MMOCICAOBATCIIBHBIM MW MapalNICJIbHBIM COCJUHCHHUEM JJICMCHTOB, pasjndas
YCJIOBHBIC 0003HAUYCHHS JICMEHTOB QJICKTPHUICCKUX IIGHCfI

1.16

NPUBOANUTH TMPHUMEPH! (HAXOIUTh HMHPOPMALHUIO O IMpHUMEpax) MPaKTUYECKOIro
UCMOJIb30BaHUS (DPU3NYECKUX 3HAHWM B IMOBCEIHEBHOW >KM3HU JJIs oOecredeHus
0e30macHOCTM Hpu OOpalleHuu ¢ Npudbopamu U TE€XHUYECKUMHU
YCTPOWUCTBAaMH, COXpaHEHHUs 3I0pPOBbSI U COOJIFOJICHUSI HOPM
9KOJIOTMUYECKOT0 TIOBEJICHUS B OKPYKAIOILEH cpee

1.17

OCYILIECTBIIAThH MOUCK UH(OpMaMK GU3NYECKOTO cojiepkaHus B ceTu VHTepHeT,
Ha OCHOBE HMCIOUIMXCS 3HAHWM M IIyTeM CPaBHEHUs JOINOJHUTEIBHBIX
MCTOYHUKOB BBIJCNATh WH(POPMAIIHMIO, KOTOpas SIBISETCS MPOTHBOPEYUBON HIIU
MOKET OBITh HETOCTOBEPHON

1.18

WCIIOB30BaTh TPU BBHIMOJHEHWH YYE€OHBIX 3aJaHUil HAYYHO- TOMYJISPHYIO
JTUTepaTypy (PpU3NYECKOro coaepiKaHUs, CIIPaBOYHbIE MaTepUajbl, PECYPChl CETU
WuTepHer; BianeTh NpUeMaMU KOHCIEKTHUPOBAaHHUS TEKCTa, IpeoOpazoBaHUs
nH(OpMALIUY U3 OTHOM 3HAKOBOU CUCTEMBI B APYTYIO
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1.19

CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIC U KPATKUE YCTHBIE COOOIIeHUs, 00001mas
MH(OPMALIMI0O U3 HECKOIBKMX HCTOYHHKOB (PU3WYECKOTO COACPNKAHHUSA, B TOM
qHClie MyOJUYHO MPEICTABISATh PE3yIbTAThl MPOCKTHOW HITM UCCIIECIOBATEIbCKON
JEATEIIbHOCTH, IMPU 3TOM TPAMOTHO MCIIOJIb30BaTh HM3YYECHHBIN IMOHSITUHHBIA
anmapat Kypca GU3HMKH, COMPOBOXKIATH BBICTYIUICHUE TPE3CHTAIIUEH

1.20

IIPHU BBITIOJTHEHUU Y4EOHBIX MPOEKTOB M HMCCIICOBaHUH (U3NYECKHUX TPOIIECCOB
pacrpenenarth O0O0S3aHHOCTH B TPYIIE B COOTBETCTBHHM C IOCTaBICHHBIMU
3a/ladyaMu, CIEJAWTH 32 BBITIOJHEHUEM IUTaHA JIEHCTBUN M KOPPEKTUPOBATH €TO,
aJICKBaTHO OIICHUBATh COOCTBEHHBIM BKJIAJ B JACITCIBLHOCTH  TPYIIIIBL,
BBICTpAaWBaTh KOMMYHHUKATHBHOE B3aWMOJICHCTBHE, TMPOSBISAS T'OTOBHOCTH
pa3pemaTth KOHQIHKTHI

IIpoBepsieMble 3JIEMEHTBI COIEPKAHUS

Kon Kog [IpoBepsieMbIe 2IIEMEHTBI COACPKAHU
paznena 3JIEMEHTa
6 TEIIVIOBBIE ABJIEHWA
6.1 OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUH CTPOCHMSI

BeuiecTBa. Macca M pasmepbl MosieKyid. OnNbIThI, TOATBEPKIAIOIINE
OCHOBHBIC IMOJIOKCHHA MOJICKYJIAPHO- KHHETHYECKOM TECOpHUn

6.2 Mogenu TBEpAOro, *KHUJIKOTO U ra3000pa3HOro COCTOSHUM BEIECTBA.
Kpucranmmueckne u amopHbIe TEena

6.3 OObBsICHECHUE CBOMCTB ra3os, JKUIKOCTEH M TBCPABLIX TCJI HA OCHOBC
MOJIOKEHUHN MOHGKyanHO-KHHCTH‘IGCKOfI TCOpUU

6.4 CMaunBaHUE U KaWJUIPHBIC SBICHUS
6.5 TemnoBoe pacmmpeHne u cxaTie
6.6 Temmneparypa. Cps13b TEeMITEpaTypbl CO  CKOpPOCTHIO

TEIIJIOBOT'O JABMIXXCHUSA YaCTHUI]

6.7 Buytpennss sHeprusi. CrnocoObl W3MEHEHHs] BHYTPEHHEH SHEpruu:
TerIonepeadya U CoBepIIeHne padboTsl

6.8 Bunet  temnonepenauu: TEIUIONPOBOAHOCTD, KOHBEKIINS,
W3ITy4YCHHE
6.9 KomuuecTBo TEIIOTHI. Y ACIbHAS TEIJIOEMKOCTh BEILIECTBA
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6.10

TermooOmeH U TEIIOBOE paBHOBECHE. VYpaBHeHue
TEIUIOBOTO OanaHca

6.11 [lnaBneHue u OTBEpACBAHME KPUCTAIIMYECKUX BEUIECTB. Y I€JIbHAsS
TEINIOTA IUIABICHUS

6.12 [TapooGpazoBanue u koHneHcanus. VMcnapenue. Kunenue. Y aenpHas
TeIJI0Ta mMapooOpa3oBaHusa. 3aBUCUMOCTh TeMIIEpaTyphl KUIICHHS OT
aTMoc(hepHOro JaBICHUS

6.13 BraxxnocTs Bo3myxa

6.14 OHeprus TOIUIMBA. Y AeNbHAs TEIJI0Ta CrOPaHUs

6.15 [lpunmunsr  pabotel  TemioBblx asuratesneir  KIIJ[  TeroBoro
nBuratess. TeroBble IBUTAaTeNn U 3allUTa OKPY>KAIOIIEeH CpeIbl

6.16 3aKOH COXpaHEHUs W TMPEBPAIECHUS SHEPTHH B TEIUIOBBIX Mpolieccax

6.17 [IpakTrueckue paboTHI:
OnpIThl 10 OOHAPYKEHUIO JEHCTBUS CUJ MOJIEKYJISPHOIO
MIPUTSKCHUS.

OnbITHl 1O BBIPALIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJM WX

caxapa.

OnpIThl 10 HAOMIOAEHUIO TEIJIOBOIO PACHIMPEHUS Ta30B, KHUAKOCTEH

Y TBEPABIX TEI.

Omnpenenenue naBieHus Bo3ayxa B 6amione mmpuia. OnbIThI,
JEMOHCTPUPYIOLIHE 3aBUCUMOCTh JaBJICHUS

BO3/yXa OT €ro 00beMa U HarpeBaHUs WIN OXJIAXKICHHS.

[IpoBepka rUMOTE3bl JUHEHHOW 3aBUCHMOCTH JUIMHBI CTOJIOMKA

KHUJAKOCTH B TEPMOMETPUUECKON TpyOKe OT TeMIepaTyphl.

Habmtonenue WU3MEHEHUs BHYTpPEHHEN SHEPIruun Tena B

pe3ynbTaTe Terionepeaadu U paboThl BHEITHUX CHUII.

UccnenoBanue sBIEHHS TEIUIOOOMEHAa TIPH CMENTMBAHUHU

XOJIOJTHOW Y TOpSAYEH BOBI.

OnpeneneHne KOJUYECTBA TEIUIOTHI, TMOJIYYEHHOIO BOAOW MpH
TEMI000MEeHe C HarpeThIM METATHYECKUM IIMHApoM. OnpeneneHue
YAECNBHOM TEIUIOEMKOCTHM BewlecTsa. FccnenoBanwe rmponecca
HCTapEeHUs.

OnpenenieHne  OTHOCUTEIIBHOW  BIQXHOCTH  BO3AYyXa.
Onpenenenne yaeabHONW TEIUIOTHI TIJIABJICHUS JIbJa
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6.18

dusuueckue sBICHHUA B npupoac: IMOBCPXHOCTHOC HATAKCHHUC H
KallWJUIAPHBIC ABJICHUS B IIPUPOAC, KPUCTAJIJILI B IIPUPOAC, U3TTYUCHUC
ConHila, 3amMep3aHre BOJAOEMOB, MOPCKUE OpHU3bI; 00pa3oBaHHE POCHI,
TyMaHa, MHCA, CHCTa

6.19

TexHnyeckue ycTpoWCTBa: KanWLIAPBI, NPUMEPHl HMCIOIb30BaHUS
KPHUCTAIUIOB, )KMIKOCTHBIA TEPMOMETP, JaTYMK TEMIIEPATyphl, TEPMOC,
cucTeMa OTOIUIEHUS JOMOB, TMIPOMETPBI, IICUXPOMETp, IapoBas
TypOMHa, JBUTaTEIb BHYTPEHHETO CrOPaHUs

OJIEKTPUYECKHUE U MAT'HUTHBIE ABJIEHUA

7.1 DnexTpusanys Ten. J{Ba poja aIeKTpuIecKuX 3apsI0B

7.2 BsaumopeiictBue 3apsokeHHBIX Ted. 3akoH Kynona (3aBHCHMMOCTB
CWJIBI B3aMMOJCHMCTBUS 3apsDKEHHBIX TeNl OT BEIMYMHBI 3apsOB U
PacCTOSIHUS MEXKIY TeJIaMu)

7.3 OnekTpuyueckoe 1mosie. HanpspbkeHHOCTh  3JIEKTPUYECKOTrO  IMOJIS.
[IpuHIMI Cyneprno3uuu SJISKTPUYCSCKUX IOJIeH (Ha Ka4eCTBCHHOM
YpOBHE)

74 Hocurenu snexTpuyeckux 3apsaoB. DIEMEHTApHBIA 3JIEKTPUUYECKUN
3apsn. Crtpoenuwe aroma. [IpOBOTHUKH W THUAIEKTPUKH

7.5 3aK0oH COXpaHEHHUS PIECKTPUUECKOTO 3apsiaa

7.6 DeKTpUIeCcKui TOK. YcnoBust CYIIIECTBOBAHHUS
ANEKTPUUYECKOTO TOKA. VICTOYHUKH TOCTOSTHHOTO TOKA

1.7 JleficTBHS SIEKTPUUECKOTO TOKa (TEMIOBOE, XUMHUYECKOe,
MarHiTHOE). DIEKTPUYECKUN TOK B )KUIKOCTSIX U ra3ax

7.8 DneKTpuuecKas LEIb. Cuia TOKA. DNEeKTpUIECKOe
HaTPsHKCHHE

7.9 ConpoTHBJICHHE TPOBOJHUKA. YJIETHLHOE COINPOTHUBIICHUE BEIIECTBA

7.10 3akon Oma Jij1s1 yyacTka 1nenu

711 [TocnenoarensHOE u MapajuieIbHOE COCIMHEHUE
MIPOBOJTHUKOB

712 PaboTa 1 MOIITHOCTH AJIeKTpUUecKoro Toka. 3akoH Jlxoyis- Jlenna

7.13 DneKkTpudeckue Hend W [oTpeduTenu INEKTPUUECKON

sHepruu B ObITy. KopoTkoe 3amblkaHue
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7.14 TTocTossuHbIE MAar"HuTEL Bzaumoneiicteue MMOCTOSIHHBIX
MarHuTOB

7.15 MaruauTHOe nojie. MarHuTHOE 10Jie 3eMJIM U €r0 3HaYeHUE JUIS )KU3HU
Ha 3emuie

7.16 OnbIT Opcrena. MarHuTHOE IMOJI€ JIEKTPUYECKOTO TOKA.
[IpumeHeHue MeKTPOMArHuTOB B TEXHUKE

7.17 JleiicTBue ~ MarHMTHOrO  IIOJS HA  IPOBOJHHUK C  TOKOM.
DNeKTpOoABUTATETH MIOCTOSIHHOTO TOKa. Hcnons3oBanue
ANEKTPOABUraTENCH B TEXHUUYECKUX yCTpOWCTBAaX M Ha
TpaHCIIOpTe

7.18 OmnpeiTel @apazes. SIBneHue 31eKTPOMarHUTHON MHAYKIMU. [IpaBuio
Jlenna

7.19 Onekrporerepatop. CrnocoObl MOMYyYEHUS! SICKTPUUECKON SHEPTHH.
DJIEKTPOCTAHIMH HA BO30OOHOBIIIEMBIX HCTOYHHKAX YHEPTUU

7.20 [IpakTrueckue paboTHI:

OneIThl 1O HAONIOAECHUIO AJIEKTPU3ALMU TeJl HMHIYKIUEH U pu
CONPUKOCHOBECHUH.

UccnenoBanue JecTBUS AIIEKTPUUYECKOTO 0TSt
Ha TIPOBOJHUKH U JUDIIEKTPUKHU.
Coopka U  TpoOBepKa paboThI AIEKTPUUYECKOM (0051

IIOCTOSIHHOTO TOKA.

H3mMepenne u peryaupoBaHue CUIbl TOKa. Mi3mepenue u
pEeryJIMpOBaHUE HAPSKEHUS.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UAYLIErO YEPE3 PEZUCTOP,
OT CONPOTHUBJIEHUS PE3UCTOPA M HANPSKEHUSI HA PE3UCTOPE.
OnbITHI, JEMOHCTPUPYIOILIME  3aBUCUMOCTh 3JIEKTPUYECKOTO
CONIPOTUBJICHUS] IIPOBOJHUKA OT €ro JJIMHBI, IUIOIIAJAN MONEPEYHOrO
CEYECHMS U MaTepHaa.
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IIpoBepka rpaBuja CJIOKEHHUS HaIPSOKEHU I
IIPYU IIOCJIEIOBATEIIbHOM COCJUHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia Uil CUJbl TOKA MNPH MapaJUIEIbHOM
COCIMHEHUH PE3UCTOPOB.

Omnpenenenne padOTHI ITEKTPUIECKOTO TOKA, HITYIIETO YEPe3 PE3UCTOP.
Onpenenenue MOILIHOCTH JEKTPUYECKOTO TOKA,
BBIJIEJISIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYLIETO 4Ye€pe3 JaMIIOUKY,
OT HANPSKEHUS HA HEM.

Onpenenenne KII/] narpesarensi.

HccnenoBanue MarHUTHOTO B3aMOJIEUCTBUS IOCTOSIHHBIX MarHUTOB.
N3yueHne MarHUTHOTO TIOJISI TOCTOSIHHBIX MAarHUTOB IIPU  HX
00BEAMHEHUU U Pa3/ICTICHHH.

UccnenoBanue JIEUCTBUS 3JEKTPUUYECKOTO TOKa Ha
MAarHUTHYIO CTPEJKY.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIBI B3aUMOJECUCTBUS
KaTyIIKA ¢ TOKOM M MarHuTa OT CWJIbl TOKa M HANpaBJIEHUS TOKAa B
KaTyILKE.

N3yueHnne nelcTBHST MarHUTHOTO TOJIE HAa IPOBOJAHHUK C TOKOM.
KonctpynpoBanue wu  wuzydeHwe pabOTBl  3IIEKTPOJBUTATENS.
N3mepenne KI1/] anekTpoaBurareabHOi yCTAaHOBKHU.

ONBITBL TI0 HMCCIICIOBAHUIO SIBJICHUS JIEKTPOMArHUTHOW WHIYKIIMH:
HCCIIEIOBAHUE U3MEHECHUH 3HAQUEHUS] W HalpaBICHUS
WHAYKIMOHHOI'O TOKa

7.21 @usnyeckue SABICHUA B MPUPOJE: DIEKTPUUYECKHE SIBICHUS B
atMocdepe, 3JIEKTPUUECTBO JKHUBBIX OPraHMW3MOB, MAarHUTHOE I0JI€
3emiu, npeid mMoMOCOB, PONb MAarHUTHOIO MOJS JUISL JKU3HU Ha
3emuie, MOJISIPHOE CUSIHHE

7.22 TexHuuyeckue ycTpoMCTBA: 3JIEKTPOCKOI, AaMIIEPMETP, BOJIBTMETP,

peocTaT, CUETUYHMK JJIEKTPUYECKOW SHEPruu, 3JIEKTPOOCBETHUTENbHBIC
puOOPHI, HarpeBaTeIbHbIE AIEKTPOIPUOOPHI (mpumepsl),

IIEKTPUUECKUE IIPEeIOXPaHUTENH,
NMEKTPOMArHuT, 3JIEKTPOABHUIATENb IOCTOSHHOIO TOKA, IEHEpaTop
IIOCTOSIHHOT'O TOKa

9 KJIACC

IIpoBepsiemble mMpeaMeTHbIE Pe3yJbTAThbl OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM

NPOrpamMMbl
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Kon
MIPOBEPSIEMOTO
pe3yibrara

[IpoBepsieMbie MPEIMETHBIC PE3yIbTAThl OCBOCHHST OCHOBHOM
00pa3oBaTebHOI IPOrpaMMbl OCHOBHOTO O0IIIEr0 00pa30BaHUS

11

HCIIOJIB30BATh U3YUCHHBIC ITIOHATUA

1.2

pasiiniaTtb SABJICHUSA 10 OITMCaHHIO ux XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bI/I?;I/I‘-IeCKOC SIBJICHUC

13

pacro3HaBaTh MIPOSIBIICHUE U3YYCHHBIX bu3rIecKux SIBIICHUN B
OKpYIKarolieM MHpPE, B TOM 4Hcie (U3UYCCKHE SBICHUS B MPUPOC, MPH ITOM
MEPEeBOJIUTh MPAKTUYECKYIO 3alady B Yy4eOHYI, BBIJCIATH CYIICCTBEHHBIC
cBolicTBa (IpU3HAKHN) PU3UUECKHUX SBJIICHHMA

14

OIMKMCbIBAaThb HM3YYCHHBIC CBOMCTBA TEII H (1)I/IBI/I‘ICCKI/IG SABJICHUSA, HWCIIOJIb3Yys
(bHBH‘{eCKHe BCIMYHHBI, IIPpHX OIIMCAHHMHU IIPABUJIBHO TPAKTOBATH (1)H3PI‘ICCKPII>1
CMBICJI UCITOJIB3YCMBIX BCIIUYHH, 0003HaYeHH U (S9105050%0005) (bPISI/I‘ICCKI/IX BCJINYHMH,
HaxoauThb (1)OpMy.]'IBI, CBA3BIBAOIIUC JAHHYIO (1)I/I3I/I‘IGCKYIO BCJIIMYUHY C APYI'UMH
BCIIMYHXHAMHU, CTPOUTH Fpa(i)I/IKI/I HU3YUCHHBIX 3aBUCUMOCTEH q)HSH‘leCKI/IX BCJINYHH

15

XapaKTepu30BaTh CBOMCTBA TeM, (pU3MUECKHe SBIEHUS U MPOIECCHI, HUCIONb3YS
M3y4YEHHBIE 3aKOHBI, MPU 3TOM JIaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3aMMChIBaTh €r0 MAaTEMATUUYECKOE BhIpAKEHUE

1.6

OOBSICHATh (U3UUECKUE TMPOLECChl M CBOWCTBA TeJ, B TOM YHCIE U B
KOHTEKCTE CHUTyallud IPaKTHUKO-OPUEHTUPOBAHHOIO XapakTepa: BBIABIATH
MIPUYMHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTh OOBSCHEHHE M3 2—3 JOTMYECKHX
11aroB C MOMOIIBI0 2—3 U3yUYEeHHBIX CBOMCTBA (PU3NUECKUX SBICHUM, (PU3MUECKUX
3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemars pacueTHble 3aJaud (OMHpAIONIUEcs Ha CHUCTeMY U3 2—3 ypaBHEHH),
UCIIONIB3YSl 3aKOHBI U (DOpPMyIbI, CBSA3BIBAIOIINE (PH3UYECKHE BEIMYMHBL: Ha
OCHOBE aHaliuM3a YCJIOBHUS 3aJayd 3aIllMChIBaTh KpaTKoe yCIIOBHUE,
BBISIBIISITh HEJOCTAIONINE WM HM30BITOUHBIC JaHHBIC, BBIOMPATh 3aKOHBI U
dbopMyIbl, HEOOXOAUMBIC HJsi PEIICHHs, MPOBOAUTH pPacdeThl U OIICHUBATH
PEATUCTUYHOCTH TOTYYSHHOTO 3HAYSHUS (PU3NIECKON BETMUUHBI
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1.8

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO PEUIMTH MPU MOMOIIU (PU3UUECKUX
METOJIOB, MHCIIOJIb3ysd OIMCAaHWE HCCIEIOBAaHUS, BBIACIATH IPOBEPSIEMOE
IIPENIII0JIOKEHNE, OLICHUBATD NPABUIBHOCTD NOPSIKA IPOBEAEHUS UCCIEA0BAHNU,
JeNaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3yAbTaThl HAOIIOICHHUI U OIIBITOB

1.9

MPOBOAUTh  ONBITHI MO  HAOMIOAEHUI0  (U3MYECKUX  SIBJICHUNA WM
(bu3MYeCKUX CBOMCTB TeN: CaMOCTOSITENIbHO coOupaTh YCTAaHOBKY W3
n30bITOYHOrO Habopa 000PYAOBaHHUS, OMHUCHIBATH XOJ ONBITA U €r0 Pe3yNbTaThl,
(GbopMyIHpOBaTh BHIBOJIBI

1.10

MIPOBOJIUTH MPH HEOOXOJAUMOCTH CEPHIO MPSMBIX U3MEPEHUN, ONIPEICIIsisl CPEIHEE
3HAYCHUE M3MEPSeMOl BearunHbI ((POKYCHOE paccTosiHuEe COOMPAIOIICH JIMH3HI),
000CHOBBIBAThH BBEIOOP crioco0a u3MepeHus (M3MEPUTEIIBHOTO Mpruoopa)

111

IIpOBOAUTDH HCCICOAOBAHUC 3aBUCHUMOCTEN (1)I/I3I/I‘ICCKI/IX BCINYHNH C
HCIIOJIBb30BaHUECM IIPSAMBIX HSMepeHHﬁZ IJIAaHUPOBATb HCCIICOOBAHUC,
CaMOCTOATCIIbHO CO6I/IpaTL YCTAaHOBKY, (1)I/IKCI/Ip0BaTB PE3yIbTAaThI HOHy‘IGHHOﬁ
3aBUCHMMOCTH (1)I/I3I/I‘ICCKI/IX BCJIMYHMH B BHJIAC Ta6J'II/II_I u Fpa(l)I/IKOB, JACJIaTh
BBIBOJIBI 11O pE3YyJIbTaTaM UCCIICAOBAHUSA

112

MIPOBOAUTh KOCBEHHBIE U3MEpPEHHS (PU3MYECKHX BEJIWYUH: IUIAHUPOBATh
U3MepeHusi, COOMpPaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIIOIHITH U3MEPEHUS,
cienysl TPEUIOKEHHONM HWHCTPYKLWH, BBIYUCIATh 3HAYEHHE BEIWYUHBI U
AQHAJIM3UPOBATh IIOJYYEHHBIE PE3YyJbTaTbl C YYE€TOM 3aJaHHOW IOIPELIHOCTH
U3MEPEHUN

1.13

co0Jro1aTh IpaBuia TEXHUKU 0€3011aCHOCTH npu pabote
¢ J1abopaTopHBIM 000pyI0BaHUEM

1.14

pa3nuyaTh  OCHOBHBIE  NpPHU3HAKW  HM3YYEHHBIX  (U3WYECKUX  MOJeNeil:
MaTepuagbHas TOYKa, a0COIIOTHO TBEPAOE TENI0, TOUCUHbIN UCTOYHHK CBETA, JTyY,
TOHKas JINH3a, [UIAHETapHasi MOJEIIb aTOMa, HYKJIOHHAsI MOJIEIb aTOMHOTO s]1pa

1.15

XapaKTEepPU30BaTh TIPUHITATIBI JIEHCTBUSI M3y4YEHHBIX npuboOpoB M
TEXHUYECKUX YCTPOWCTB C OMOPOM HA WX OMHCAHUS, HWCIONB3yS 3HAHUS O
CBOMCTBax (PM3UYECKUX SIBJICHUN U HEOOXOIUMbIE (PU3UIECKHUE 3aKOHOMEPHOCTH

1.16

UCIIONIb30BaTh CXEMbl W CXEMAaTU4YHBbIE PHCYHKH W3YYCHHBIX TEXHHUYECKHX
YCTpOMCTB, M3MEPUTENIbHBIX npuOOpPOB U TEXHOJOTUYECKHX
MIPOLIECCOB MPHU PEUICHUH Yy4eOHO-TIPAKTUYECKUX 3a/lad, ONTHUYECKHE CXEMbI JJIs
MOCTPOCHHUSI U300paKEHU B IJIOCKOM 3epKaJie M COOMparolei InH3e
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1.17

NPUBOANUTH TMPHUMEPH (HAXOAUTh WMHGPOPMALKMIO O IMPHMEpax) MPaKTUYECKOTO
HUCIIOJIb30BaHUA (1)I/IBI/I[I€CKI/IX 3HAaHUU B HOBCGI[HCBHOﬁ KHU3HU AJIA obecrieueHust
0e30macHOCTH Tpu OOpalieHud ¢ Tnpudopamu U TEXHUYECKUMHU
YCTPOMCTBaMH, COXpaHEHHUs 3I0pOBbSI U COOMIOJCHUS HOPM
9KOJIOTMYECKOr0 IOBEICHHSI B OKPYKaIOIIEeH cpefie

1.18

OCYILIECTBIIATH MOMCK UH(OpMauu GU3NYECKOro cofepxaHus B ceTu MHTepHer,
CaMoCTOSITENIbHO (OPMYIHUPYS TOUCKOBBII 3aMpOC, HAXOIUTh MYTU OMpPEIEICHUS
JOCTOBEPHOCTH TOJYYEHHONH HH(QOpPMAIMK HAa OCHOBE HMMEIOIIMXCS 3HAHUU U
JIOTIOJTHUTEIBHBIX HCTOYHUKOB

1.19

WCIOJIb30BaTh TIPU BBHIMOJIHCHUM Y4YEOHBIX 3aJaHUNl HAY4HO- IOMYJSPHYIO
TUTepaTypy (PU3NYECKOro COAEPIKAHMS, CIIPABOYHBIE MaTEPHUAIIbl, PECYPCHl CETH
HNHTepHeT; BiIajeTh NpHEMaMH KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
nH(OpMAaLIUY U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.20

CO3/1aBaTb COOCTBEHHbIE IHCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
MH(}OPMALINY U3 HECKOJIBKUX UCTOUYHUKOB (PU3MUECKOTO COJepKaHUs, MyOJIUIHO
MPEJICTaBIATh PE3YybTaThl MPOEKTHOM WIIM MCCIEA0BaTENbCKON JEITEeIbHOCTH,
IIPY 3TOM I'PAMOTHO MCIIOJIB30BaTh U3yYEHHBIN TOHATUMHBIN allliapaT u3y4aeMoro
pa3nena (QU3MKM M CONPOBOXKAATH BBICTYIJICHHE Ipe3eHTAle ¢ ydeToM
0CcOOEHHOCTEH ayTUTOPUU CBEPCTHUKOB

121

NP BBIMOJIHEHUU Y4€OHBIX MPOEKTOB U MCCIEAOBaHUN (PU3HMUECKHUX MPOIECCOB
pacmpeieniaTh O00sS3aHHOCTH B TPYINIE B COOTBETCTBHU C IOCTaBJICHHBIMU
3a/1ayaMu, CIEUThH 3a BBITIOJIHEHUEM IIJIaHA JEHCTBUM W KOPPEKTHPOBATH €ro,
aJICKBaTHO OIIEHWBATh COOCTBEHHBIM BKJIAJ B  JEATEIBHOCTh TPYIIIIHI,
BBICTpanBaTh KOMMYHHUKAaTUBHOE B3aUMOJICCTBHE, TPOSBISAS TOTOBHOCTH
paspeniaTh KOHMIUKTHI

IIpoBepsiemble 3J1eMEHTHI COAEPKAHUSA

Kon Kon [IpoBepsieMbie IIEMEHTBI COACPKAHUS
pasznena 3JIEMEHTA
8 MEXAHNWYECKHUE ABJIEHUA
8.1 Mexanunyeckoe aBmxeHrne. MatepuanbHas Touka. Crucrema orcuera
8.2 OTHOCHUTEIBLHOCTE MEXaHNYECKOTO JBIKEHUS
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8.3

PaBHOMEpPHOE IPSAMOIMHENHOE IBUKEHUE

8.4 HepaBnomepHoe MPAMOJIMHENHOE JIBU>)KEHUE. Cpenusis u
MT'HOBEHHAsI CKOPOCTH TeJla IPH HEPABHOMEPHOM JBHKCHUU

8.5 VYckopenue. PaBHOYCKOpEHHOE IPAMOJIIMHEMHOE IBUKEHUE

8.6 CBoboanoe nagenue. OnbiThl [ anues

8.7 PaBHOMepHOE JBMXKEHUE 1O OKpyxkHOCTH. Ilepmon u wacrora
oOpamienus. JluneitHast u yriioBast ckopoctu. LleHTpocTpeMuTensHoe
YCKOpeHue

8.8 [TepBerit 3axkon HeroToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akon Hetotona

8.11 [IpuHUUI Cynepno3uium CHi

8.12 Cuna ynpyroctu. 3akoH I'yka

8.13 Cuna TpeHusi: Cuila TpEeHUs CKOJIBKEHUS, CUIa TPEHUS TTOKOs, IpYTHe
BUJIbI TPEHUS

8.14 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOpEHUE
CBOOOHOTO MaIeHUS

8.15 JBwxenue ruaHer Bokpyr Connna. IlepBas kocMuueckasi CKOPOCTb.
HesecomocTs 1 neperpysku

8.16 PaBHOBecue MaTepualbHOM TOYKH. AOCOIIOTHO TBEPIOE TENO

8.17 PaBHOBecue TBEPJIOTO Tela €  3aKpEIUIEHHOW OCBIO
BpameHus. MoMeHT cuibl. LleHTp Tsbxectn

8.18 Nmnynsc Tena. IsmMeHeHne umnyibca. MIMITynbe cuitbl

8.19 3aKOH COXPaHECHUS UMITYJIbCa

8.20 PeakTuBHOE NBMKEHUE

8.21 Mexanunueckasi paboTa 1 MOIIHOCTh

8.22 PaGora cun Tsxkectu, ynpyroctu, TpeHus. CBsi3b SHEPTUU U pabOTHI

8.23 [TorenmansHas SHEPTHS TeNa, MOTHATOTO HaJl IOBEPXHOCTHIO 3eMITH

8.24 [ToTentnuanpHas YHEPTHUS CKATOM MPY>KUHBI

8.25 Kunernueckas sneprus. TeopeMa 0 KHUHETUUECKOI SHEPTUH
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8.26

3aKOH COXPAaHEHUsI MEXaHUYECKOW S3HEPTUn

8.27 [IpakTuyeckue paboOTHIL:
Omnpenenenue cpenHed CKOPOCTH CKOJbXKEHHS Opycka WU
JBUKEHUS IIapUKa 110 HAKJIOHHOM MIOCKOCTH.
Omnpenenenne yCKOpeHuUs Tena MpU paBHOYCKOPEHHOM JIBUYKEHUU IO
HAaKJIOHHOM IUIOCKOCTHU.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU
IIPY PaBHOYCKOPEHHOM JIBI)KEHUHU 0e3 HaualbHOW CKOpPOCTH.
[IpoBepka TUIIOTE3BI: €CIAM NPU PABHOYCKOPEHHOM JBM)KEHUHU 0€3
Ha4yaJIbHOM CKOPOCTH IyTH OTHOCSTCS KakK psJl HEUETHBIX UYUCEN, TO
COOTBETCTBYIOIIME TIPOMEKYTKA BPEMEHHU OJJMHAKOBBI.
HccnenoBanne 3aBUCHMOCTH CHUJIBI TPEHHS CKOJIBKEHUS OT CHIIBI
HOPMAJIbHOTO JABJICHHUS.
Onpenenenne kodhdummenTa TpeHus CKoibxeHus. OnpeneicHmne
KECTKOCTHU MPYKUHBI.
Omnpenenenue paboOThl CUJIBI TPEHUS MPU PABHOMEPHOM JIBUIKEHUU
TeJa MO TOPU30HTAIBHOIN MTOBEPXHOCTH.
Ompenenenne pabOThl CHJIBI  YIPYrOCTH TMPU TOIBEME Tpy3a C
WCIOJIb30BaHNEM HEMOBUKHOTO U TIOJIBUKHOTO OJIOKOB

8.28 @usnyeckue SBICHHUS B NPUPOJE: NPWINBBI U OTIUBBI, JBHKEHUE
miaHeT CoJIHEYHOM CHUCTEMBbl, pEAaKTUBHOE JIBUKEHHE IKHUBBIX
OpPraHHU3MOB

8.29 TexHuueckue YCTPOMCTBA: CIIUIOMETD, JATIUKH
II0JIO’KEHHUSI, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHWYECKUWE KOJIEFAHU S 1 BOJIHBI

9.1 KonebarensHoe JIBUOKEHUE. OCHOBHBIE ~ XapaKTEPUCTUKH
KoJIeOaHU: TIepUO/I, YacTOTa, aMILIUTY1a

9.2 MareMaTrueckuil U IPYKUHHBIN MasTHUKH. [IpeBpainenne sHeprun
IIpU KoJieOaTeIbHOM JIBHKEHUHN

9.3 3aryxarouiye KOJIeOaHMsL. BrenyxneHHble KOJICOaHMS.
Pe3onanc

94 Mexanunueckue BojiHbI. CBOMCTBa MexaHWYeCKUX BOJH. [IpogonbHbie

)41 HonepeqHHe BOJIHBI. I[JII/IHa BOJIHBI H CKOpOCTB cC
pacnpocTpaHeHus. MeXaHMYeCKHME BOJHBI B TBEPIAOM  TellE,
CECMHUYECKUE BOJIHEI
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9.5

3ByK. [ pOMKOCTB U BbICOTa 3ByKa. OTpakeHHE 3ByKa

9.6

NndpasByk u yiabTpa3zByk

9.7

[IpakTuueckue paboThI:

Omnpenenenre 4acToThl M IepUoJa KoyeOaHUl MaTeMaTH4ecKoro
MasiTHUKA.

Omnpenenenue 4acToOThl U Mepro/ia KoineOaHuil Mpy>KUHHOTO MasTHUKA
HccnenoBanue 3aBUCHUMOCTH IepHoJa KojeOaHUN MOBEIIEHHOTO K
HUTH TPpy3a OT JUTUHBI HUTH.

HccnenoBanne 3aBUCUMOCTH TiepuoAa KojeOaHUN MPYKUHHOTO
MasiTHUKA OT MacChl Irpy3a.

[IpoBepka HE3aBUCHMOCTH nepuoaa KosneOaHuil  rpysa,
MOJIBEILIEHHOT0 K  HUTH, OT  MacChl  TIpy3a M KECTKOCTU
pyXuHbL. M3MepeHne yckopeHusi CBOOOJHOIrO MaJAeHus

9.8

dusnueckue SBICHUS B npupoac: BOCIIPUATHEC 3BYKOB KHMBOTHBLIMU,
3CMJICTPACCHUC, celicMUYecKue BOJIHBI, IYHAMH, 3XO

9.9

TexHuueckue YCTpOKCTBA: 9XO0JIOT, HCIIOJIb30BaHUE
YIIBTPa3ByKa B ObITY U TEXHUKE

10 DJIEKTPOMATHUTHOE ITOJIE U 3JIEKTPOMAT HUTHBIE BOJIHBI
10.1 DNeKTpOMarHUTHOE none.  DJEeKTPOMAarHUTHbIE BOJIHBI.
CBoiicTBa 3/IEKTPOMarHUTHBIX BOJIH
10.2 [IIkana 2eKTpOMarHUTHBIX BOJIH
10.3 DJeKTpOMarHUTHas npupoga  ceera.  CkopocTh CcBeTa.
BonHoBBIE CBOlCTBA CBETa
10.4 [IpakTiueckuie paboThI:
N3yuenune CBOMCTB JIEKTPOMArHUTHBIX BOJH C IOMOUIBIO
MOOHMIIBHOTO TeseoHa
10.5 dusnueckue SABICHUS B OpuUpoje: Ouojoruueckoe JeicTBue
BUIMMOT0, YIBTPa(UuOIETOBOTO U PEHTI€HOBCKOTO U3TyUYeHUN
10.6 TexHuueckue YCTpOICTBa: UCIIOJIb30BAHUE
3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U
11 CBETOBBIE ABJIEHUA
111 Jlyueast Mozenb cBera. VicTouHMKH cBETa
11.2 [IpssmonuHEtHOE pacpOCTpaHEHNUE CBETa
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11.3

Otpaxkenue cBera. [1ockoe 3epkano. 3aKkoH OTpaKeHUs CBETa

114 [Ipenominenue cBera. 3akoH mpenomiieHus: cBeta. [lomHoe
BHYTpPEHHEE OTpakeHUE CBETa

115 Jlunza. Xox nydel B JIMH3E

11.6 OnTuueckast cucrema ¢oroarmapara, MHUKPOCKOIIA U
TeJecKoIa

11.7 I'na3 Kak ONTUYECKas cucrema. biuzopykocTs 1
JaTbHO30PKOCTh

11.8 Paznoxxenue Genoro ceera B crnektp. OnbiTel HptoTona. CroxeHue
CIIEKTPAJIbHBIX IBETOB. Jlucriepcust cBera

11.9 [IpakTnueckue padboThI:
HccnenoBanue 3aBUCUMOCTH YIila OTPAKEHUSI CBETOBOTO JIy4a OT yIJia
MajeHUs.
Nzyuenue XapaKTePUCTHK N300pakeHHS npeaMera B
IJIOCKOM 3€pKaJie.
HccnenoBanne 3aBUCUMOCTH yIJla MPEJIOMJICHUS CBETOBOTO Jy4a OT
yTJIa aIeHus Ha TPAHHIIE «BO3AYX — CTEKIION.
[Tonyyenune w300paXeHH! C TIOMOIIBIO COOMPAIOIICH  JIMH3BI.
Ompenenenne (HOKYCHOTO pacCTOSHUS W ONTHYECKOW  CHIIBI
coOuparoIe TUH3HI.
OmnBITHI 110 Pa3JI0KEHUIO OEJIOr0 CBETA B CIIEKTP.
OmnBITH IO BOCHPUSATHIO I[BETA MPEIMETOB IPU WX HAOIIOJICHUH Yepe3
LIBETOBbIE (PUIBTPHI

11.10 ®dusnueckue sBieHUs B npupoje: 3arMenus Conuna u JIyHsl, 11BeTa
TeJl, ONTHYECKUE sBIeHHs B atMmocdepe (1BeT Heba, pedpaxums,
pamyra, MUpax)

11.11 TexHuueckue ycTpoHCTBa: OYKH, MEPHCKOI, (oToanmapar,
ONITUYECKHE CBETOBO/IbI

12 KBAHTOBBGIE SABJIEHUA

12.1 OmnsiTel Pezepdopna u mutanerapHas Mojiens atoma. Mojiens atoma
bopa

12.2 Hcnyckanue U TIOIJIOLICHHE ceera  aromMoM.  KBaHTBI.
JIuHeityaTbie CIEKTPhI

12.3 PannoaktuBHOCTH. Anb(ha-, 6eTa- 1 raMMa-u3IIydCHUS

12.4 Crpoenne atoMHoOro sapa. HykioHHas mMoJenb aTOMHOTIO spa.

30To18!
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12.5

PaguoakTuBHbBIC MIpEeBpaLICHUS. [lepuon noJrypacraja
ATOMHBIX SIJIEP

12.6 Snepubie peaKIuu. 3aKOHBI COXpaHEHHUS 3apsiI0BOrO U
MaccOBOI'0 YHCEI

12.7 OHeprus cBsA3HM aTOMHBIX siiep. CBsA3b MacChl U S3HEPTUU

12.8 Peakuuu cunte3a u nenenus suep. Mcrounuku sueprun CosHIa U
3BE3]]

12.9 SAnepHas sHepreTuka. /[eficTBue paguoaKkTUBHBIX U3JTyYEHUH HA )KUBbIE
OpTaHU3MBI

12.10 [IpakTnueckue paboThI:
Habnionenue CILTOIITHBIX U JIUHeH4aThIX CIIEKTPOB
W3ITyYEHUS.
UccnenoBanue TPEKOB:  H3MEpEHue SHEPTUM  YaCTHUIIBI
10 TOPMO3HOMY TyTH (110 (hoTOTpadusiM).
N3mepenue pagnoakTHBHOTO (hoHA

12.11 dusnyeckue SBICHHUS B TPUPOJIC: CCTECTBEHHBIH paJMOAaKTHUBHBIN
(GOH, KOCMMYECKHE JIy4d, PaJAMOAKTHBHOE H3JIyu€HHE INPUPOIHBIX
MUHEpAJIOB, ACWCTBUE pPAJMOAKTUBHBIX W3IYYCHHH HA OpPTaHU3M
YeJI0BeKa

12.12 TexHnueckue ycTpoicTBa: CIEKTPOCKON, HWHIAUBUAYAIbHBIN JO3UMETD,

KaMepa Bunscona

NEPEYEHB (KOAUPUKATOP) PACHIPEAEJEHHBIX ITO KJIACCAM
MMPOBEPAEMBIX TPEGOBAHWM K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJIbHOM ITPOIT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPABOBAHUS 1
SJIEMEHTOB COAEPXKXAHMUSA 11O PU3UKE

Jlnst mpoBesieHUs] OCHOBHOT'O T'OCYIapCTBEHHOIO 3K3aMeHa 1o ¢usuke (mamee — OI'D mo
¢u3uke) ucnosb3yercs mnepedeHb (Koaudukartop) mnpoBepsieMbIX TpeOOBaHMN K pe3yiabTaTam
OCBOCHMS OCHOBHOH 0Opa30BaTeNbHOW MPOTpaMMbl OCHOBHOrO oOmiero oOpa3oBaHus U
JIEMEHTOB COZEP KaHUSI.

IIpoBepsiemble Ha OI'D mno ¢usnke TpedoBaHHUS K pe3yabTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

Kon
MIPOBEPSEMOTO
TpeOoBaHUs

[IpoBepsieMmbie TpeOOBaHMSI K IPEIMETHBIM pe3ylibTaTaM 0a30BOr0 YPOBHS

OCBOCHHSI OCHOBHOW 00pa3oBaTeIbHON MPOTrPaMMbl OCHOBHOTO OOIIETO

obpazoBanus Ha ocHoBe PI'OC
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[Tonnmanue posn pU3NKK B HAYYHOH KapTHHE MUpa; CHOPMHUPOBAHHOCTh
0a30BBIX IPE/ICTABICHNI O 3aKOHOMEPHOH CBSA3M M TIO3HABAEMOCTH SIBJICHUH
IIPUPOJIBL, O POJIM IKCTIEPUMEHTA B PU3HKE, O CHCTEMOOOPa3yIoIIei posu GU3HKH
B Pa3BUTHHU €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH, 00 IBOITIOLUH
(bU3MUECKUX 3HAHWH U UX POJIH B IIEJIOCTHOM €CTeCTBEHHOHAYYHON

KapTHHE MHpa, 0 BKJIaJIe POCCHICKUX
U 3apyOeXHBIX YYECHBIX-(PU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB
OKpY’KalOIIEero MHpa, Pa3BUTHE TEXHUKU U TEXHOJIOTUH

3HaHMs O BHMJAX MaTepuu (BELIECTBO MU IOJIE), O JBHKEHUH Kak criocole
CYIIECTBOBaHUS MaTepUH, 00 aTOMHO-MOJIEKYJIIPHON TEOPUU CTPOEHUS
BEIIECTBA, O (PU3MUYECKON CYIIHOCTU SIBIEHUH MPUPOb! (MEXaHUYECKHX,
TEIUIOBBIX, JIEKTPOMArHUTHBIX U KBAHTOBBIX); YMEHUE PA3INyUaTh SIBICHUS 10

OIMMCAHHUIO UX XAPAKTCPHBIX CBOMCTB U Ha OCHOBC
OIIBITOB, ACMOHCTPUPYHOLINX JaHHOC (1)1/131/1‘1601(06
SABJICHHUC,

YMEHHE pACIO3HABATh TPOSBICHUEC W3YYCHHBIX (U3MUYSCKUX SBICHUN B
OKpY>KaoIlleM MUPE, BBIIEISIS UX CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKH)

Bnanenne ocHoBaMM ITOHSATHHHOTO afmapara U CHUMBOJJHWYCCKOI'O A3bIKa
(I)I/I3I/IKI/I " HUCIIOJIb30BAHUC UX IS PCIICHUA y‘IC6HI>IX 3ala4; YMCHHUC

XapaKTCpU30BaThb CBOICTBa TCII, (I)I/I3I/I‘-IGCKI/IC SBJICHUA
H  TIPOHECCHI, HCIIOJIB3YA (I)YHI[aMeHTaJ'IBHBIe 151 OMITUPHUICCKHUC
3aKOHBI

YMeHHe ONMChIBaTh HN3YUCHHBIC CBOICTBA TE€I U (bI/ISI/I‘leCKI/Ie SIBJICHUS, UCIIOJIb3Y
(I)I/I3I/ILIGCKI/IG BCIINYHHBI
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Bragenne OCHOBaMM METOMOB HAyYHOTO IO3HAHHS C YYETOM COOJIOICHHS
npaBui 0E30IMacHOrO TPyAa:
HaOmoneHne (U3MYECKHX SBICHHMNA: YMEHHME CaMOCTOSITEIbHO COOMpaTh
IKCIICPUMEHTAIILHYI0 YCTAaHOBKY M3 J[aHHOrO Habopa 00OpyJIOBaHUS IO
UHCTPYKIMH, OIKMCHIBATH XOJ| ONbITA W 3alUCHIBATH €r0  PE3YJIbTAThl,
(hOopMyIIMpPOBATh BEIBOJIBI;
HPOBE/ICHHE NPSMBIX U KOCBCHHBIX H3MEPCHUH (PM3NYECKUX BEJIHMYHH: YMCHUE
IUIAHUPOBATh U3MEPECHUS, CaMOCTOSITEIILHO coOHupaTh
IKCHEPUMEHTAIIbHYI0 ~ YCTAHOBKY 1o MHCTPYKLHH, BBIYUCIIATD
3HAYCHUE BEJIMYMHBI M aHAIM3HPOBATh MOJIYYCHHBIC PE3YJIBTATHI C YUCTOM
3a/IaHHOM IOTPEITHOCTH PE3YJIbTaTOB U3MEPCHUIT; IPOBECHHE HECIOKHBIX

OKCIEPUMEHTAIBHBIX  HCCIIEN0BAaHUI; CAMOCTOATEIBHO cobuparb

JKCIIEPUMEHTAIILHYIO YCTAaHOBKY U IIPOBOJMTH

UCCIIEJ0OBAHUE TI0 UHCTPYKLIUH, IIPEICTaBIIATh 10Jy4ECHHbIE
3aBUCUMOCTH (DM3MYECKHX BEIMYMH B BHIE TAOIUIl U rpaduKoB,

YYHATBIBaTh IIOTPEIIHOCTH,  JEJaTh BBIBO/IbI 110 pe3yJIbTaTaM
UCCIICIOBAHM

[ToHnMaHMe XapaKTePHBIX CBOMCTB (PM3NYECKUX MOJENeH (MaTepuaibHas TOYKa,
abCOJIIOTHO TBEpZ0€ TEJI0, MOAETH CTPOCHMS I'a30B, )KUIKOCTEH U TBEPIBIX Tel,
IUTaHeTapHasi MOJIe b aTOMa, HYKJIOHHAas MOJelb aTOMHOIO sJipa) U yMEHHE
NPUMEHATh UX U1 OOBSICHEHUS (PU3HUECKUX MPOLIECCOB

VYMeHne o0BICHATH (1)I/ISI/I‘~ICCKI/I€ mpouecCnl 1 CBOMCTBa TCJI, B TOM 4YHCJIC U B
KOHTCKCTC CI/ITyaI_[I/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOT'O XdapaKTEpa, B YACTHOCTH,
BBIABIEITE IPUYIUHHO-CIICACTBCHHBIC CBA3U W CTPOUTH 00BSICHEHHE C OHOpOﬁ Ha
HU3YUYCHHBIC CBOMCTBa (I)I/I3I/I‘{eCKI/IX }IBHGHI/Iﬁ, (I)I/I3I/I‘-ICCKI/IG 3aKOHBI,
3aKOHOMCPHOCTHU U MOJCIIN

YMeHue pemarth pacueTHble 3ajqaud (Ha Oaze 2-3 ypaBHEHHUH), HCHOIb3YA
3aKOHBI M (HOPMYIbI, CBSI3bIBalOIIME (PHU3HUECKUE BEIMYMHBI, B YaCTHOCTH,
3alMchiBaTh KpPaTKO€ YCIIOBUE 3a/ayd, BBISBISATh HEIOCTAIOLIUE JaHHbIE,
BBIOMpATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE NIl €€ PELIeHUs, UCII0JIb30BATh
CIpaBOYHbIE JaHHbIE, MPOBOJAUTH pacueThl M OLEHUBATH PEATUCTUYHOCTh
MOJIYYEHHOTO  3HA4YeHHs (U3MUECKOM  BEJIWYMHBI, YMEHHE ONPEAesATh
pa3MepHOCTh (U3UYECKON BETMYMHBI, TOJIYYEHHON MPU PEelIeHUH 331a91

Ymenue XapaKTepU30BaTh IIPUHLIAIIBI JEUCTBUSA TEXHUYECKUX
YCTPOMCTB, B TOM 4HCJIE OBITOBBIX NPHOOPOB, M MPOMBIIUICHHBIX

TCXHOJIOTUYCCKUX MPOHCCCOB TI0 HUX OIMUMCAHWUIO, HUCIOJIb3yd 3HAaHUA O
CBOMCTBax (M3MYECKUX SIBICHUN U HEOOXOIUMbIE (PU3MUYECKUE 3aKOHOMEPHOCTH
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YMenune HUCIIOJIB30BaTh 3HaHUuA (6] (I)I/I3I/I‘~ICCKI/IX SABJICHUAX B
MOBCETHEBHON  KM3HM Ui oOecriedueHus:  0e30MacHOCTH MPH OOpalieHUH
¢ OBITOBBIMU IIPUOOPAMU U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 370POBbS
U COONIIOAEHHS HOPM SKOJOTHYECKOTO IOBEICHUS B OKpYKAIOIICH cpere;
MOHMMaHHE HEOOXOJAMMOCTH NPUMEHEHUs AOCTIKEHHHA (DU3MKH U TEXHOJIOTHH
ISl pAIlMOHAIBHOTO TIPUPOIONIOIb30BAHHS

11

OnpIT Moucka, mpeoOpa3oBaHUsl W TPEACTABICHUS HHPOpMAIUKH (HU3UIECKOTO
colepKaHUslT C  HUCIIOJIB30BaHHEM  HMH(POPMAIIMOHHO- KOMMYHUKATHBHBIX
TEXHOJIOTHI;

YMEHHE OLICHMBATh JIOCTOBEPHOCTD MOJIy4YEHHOM uHdOpManuu
Ha OCHOBE UMEIOIUXCS 3HAHUM U JIOTOJHUTEIBHBIX HCTOYHUKOB; YMEHHUE
WCIIOJIb30BATh MIPH BBITIOJTHEHUH YICOHBIX 3aJaHUI HAYIHO- ITOMYJISPHYIO
TUTepaTypy (PU3UUECKOrO CONEpKaHUs, CIPABOYHBIC MAaTEPHAIILI, PECYPCHI CETH
HnTeprer;

BlIaJicHHe 0a30BBIMM HaBBIKAMH TIpeoOpa3oBaHUs HHPOpPMAIMK U3 OTHOU
3HAKOBOM CHUCTEMBI B JPYT'YI0; YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U
YCTHBIE COOOIICHHS Ha OCHOBE MH(OPMAIIUU U3 HECKOJIBKIX UCTOYHUKOB

ITepedennb 3J1eMeHTOB coiepakaHusi, NpoBepsieMbIX Ha O no gpusnke

Kog [IpoBepsieMblii 2IEMEHT COACPKAHMS
1 MEXAHUWYECKUE ABJIEHUA
11 Mexanunueckoe JBUKCHHUE. MarepuanpHas Touka. Cucrema  orcyera.
OTHOCUTENBHOCTH IBUXKECHHS
1.2 PaBHOMepHOE U HEpaBHOMEpHOE ABMkKEHME. Cpennsis ckopocTs. Popmyna 1
BBIYMCIICHHS] CPEIHEN CKOPOCTH:
S
v _
t
13 PaBHOMEpHOE NPAMONMHENHOE IBUKEHUE. 3aBUCUMOCTb KOOPJMHATHI Tela OT BPEMEHHU B
ClIy4ae paBHOMEPHOTIO MPSIMOJIMHENHOTO JABUKECHHUS:
X(t) = Xo + Wt
I'paduku 3aBUCUMOCTH OT BPEMEHH JUISI IPOCKIIMU CKOPOCTH, MPOEKIIUHN TIEPEMELICHHS,
IIyTH, KOOPAUHATHI IPU PABHOMEPHOM NPSAMOJIMHEWHOM JBHKECHUH
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3aBUCHUMOCTh KOOpPJIUHATHI T€JIA OT BPEMEHU B Clly4yae PaBHOYCKOPEHHOTO
IPSIMOJIMHENHOTO ABUKEHUS:

2
t
X(t) 0 xg Ovgyxt O ay D_Z.

DopMyIbl IUIsl MPOEKLMH IIEPEMELEHUS, TPOCKIUU CKOPOCTH U MTPOCKLIUN YCKOPEHUS
IIPY PaBHOYCKOPEHHOM NPSAMOJIMHEHHOM JIBUKCHUMU:

2
t
Sy (t) U VO x Ot aX_D

VX (t) U VOX U aX Dt,

ax(t) = const,

v2x2 — le2 = 2axSX.

I'paduku 3aBUCUMOCTH OT BPEMEHM ISl NPOEKLUUU YCKOPEHUs, MPOEKLHUU CKOPOCTH,
IIPOEKIUH IEPEMEIEHUS, KOOPAMHATHI IIPU PABHOYCKOPEHHOM INPSAMOJIMHEHHOM
JBUKECHHUH

15

CBobOognoe manenune. DopMysbl, OMHUCHIBAIOIIME CBOOOJHOE TAJeHHWE Tejaa TI0
BEPTUKAIM (JABW)KEHUE Tela BHU3 WJIM BBEPX OTHOCHTEIBHO IOBEPXHOCTH 3E€MJIN).
['paduku 3aBUCUMOCTH OT BPEMEHH ISl IPOEKLIUU YCKOPEHUS, IPOEKLIUU CKOPOCTU H
KOOp)II/IHaTI)I HpI/I CBO6OI[HOM ImaacHUuM TeJia 1o BCpTI/IKaJ'II/I

1.6

CKOopoCTbh paBHOMEPHOTIO ABW)KEHHS Tella IO OKpyxHocTu. Hampasienue ckopocTu.
®opmyna 175 BBIYUCIEHUSI CKOPOCTH Yepe3 Painyc OKPYKHOCTU U TIEpUOJT 0OpallieHus:

200R
vl ——
T

L[CHTpOCTpCMI/ITCJILHOC YCKOPCHHUC. HaHpaBHeHI/IC HEHTPOCTPEMUTCIILHOTO YCKOPCHU.
d)opMyna AJI BBIYHUCICHUA YCKOPCHUA:

®opmyiia, CBA3BIBAIONIAS IEPUOJ U YACTOTY OOpaLICHUS:

1

T

v [

1.7

Macca. [InotHOCTb BemecTBa. @opmyiia Jisl BBIYUCICHUS TUIOTHOCTH:
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m

p L1
Vv
1.8 Cwita — BekTopHas pusndeckas BeauurHa. CII0KEHUEe CHUIT
19 SIBnenue unepuuu. Ilepoiii 3akon HeroToHa
1.10 Bropoii 3akon HeroToHa:
FOmDOa
ConanpaBiieHHOCTb BEKTOpa YCKOPCHHS Tema W BEKTOpa CHUJTBL,

JIEUCTBYIOLLEH HA TEJIO

1.11 B3aumopeiictBue ten. Tpetuii 3akon HetoToHa:

Fon1 UOF1O2

1.12 TpeHI/IC IMOKOA U TPCHUC CKOJIbXKCHUA. CDopMyna JJI BBIYUCIICHUA MOAYJISL CUJIBI TPCHUS
CKOJIB)XCHU !

Frp it CN

1.13 Hedopmarus Tema. Yrpyrue u Heynpyrue aedopmaiuu. 3akoH ynpyrou nedopmaiuu
(3akoH ['yka):

FOkool

1.14 BcemupHoe Tsirotrenne. 3ak0H BCEMUPHOTO TATOTEHUS:

mq LMo

RZ

F=G

Cuna TsHKEeCTH. yCKOpeHI/Ie CBO60I[HOI"0 naJacHus.
d)opMyﬂa JJIA BBIYUCIICHUS CUIIBI TAXKCCTHU BOJIM3U MIOBEPXHOCTU 3eMiu:;

F =mg.

JBrxenue maHer  Bokpyr  Comnuma.  IlepBas  kocmuyeckas CKOpOCTb.
HesecoMocTs u neperpysku

1.15 Hmnynec Tena — BeKTopHas pusndeckasi BeIMYMHA.

p Cmv'

HMITyIbC CUCTEMBI TEII.
N3menenune umnynsca. MIMmnyibc cUibl

1.16 3aKOH COXPAaHEHUs UMITYJIbCa AJIs 3aMKHYTOW CUCTEMBI TEII:

p-L0 mqvq = movy [const.

PeakTuBHOE IBHKEHUE
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1.17

Mexanuueckast padora. @opmysa 1715l BRIYUCICHUS paOOThI CUIIBL:

A 0 Fscosa.

Mexanandeckas MOITHOCTB:

A
N O __

t

1.18

Kunernueckas u noreHuuanbHas sHeprus. opmyia aist
BBIYMCJICHUS] KHHETHYECKON SHEPTUMU:

mv?2

Ex O——.
K 2

TeopeMa 0 KHUHETHYECKOM dHEPTUN.
®opmyna 15 BBIYUCICHUS TOTCHIIMAIIBHOW SHEPTUH TeJa, IOAHATOrO Haj 3eMeil:

Ep = mgh

1.19

MexaHuueckas QHCPIruAi:

E = Ex + Ep.

3aKOH  COXpPaHEHUS MEXaHUYECKON SHEPTUH. QopMmyna I8 33aKOHA
COXpPaHCHUMA MeXaHm4IeCKOH SHEPTHUU B OTCYTCTBUC CUJI TPCHUA:

E = const.

HpeBpameHHe MEXaHUYECKOM OHCEPIUU IIPpU HAJIMINUU CHUJIIBI TPCHU A

1.20

[IpocTbie MEXaHU3MBI. «30JI0TOE MPaBUIIO» MEXAHUKH. PhIuar.
MoOMEHT CHIIBL:

M =Fl.

Ycaopue paBHOBECHS pblyara:

M1+ Mz+...=0.

[ToaBMKHBIN 1 HETTOABUKHBIA OJIOKH.

AHOJ’IGSH&SI

KITJ] IpoCThIX MEXaHU3MOB, | .

A3 aTpayuCHHaA

121

JlaBneHue TBepaOro Tena.
dopMmyia Uit BBIYUCIICHUS 1aBJICHUs TBEPAOrO Tea:

F
p Ll

S
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JaBnenue raza. ATMocdepHoe aaBineHue. [ uapocrarnyeckoe
JaBJeHUE BHYTpU kuakoctu. Gopmyra ajst BBIYUCICHUS 1aBICHUS
BHYTPH KUIKOCTH:

P =pgh U Parm
1.22 3akoH [Tackans. ['mapasiuueckuii npecc
1.23 3akoH Apxumena. @opMmyna sl ONPEACTICHUS BBITAJIKUBAIOIICH CHUJIBI,
JICHCTBYIOILEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ias:
VYcnosue ninaBanus Tena. [InaBanue cy1oB U BO3ayXOIJIaBaHUE
1.24 Mexannueckne KojeOaHUs. AMIUIMTYAA, TMEPUOJ W YacTOTa KOJCOAHMIA.
1
dopmyrna, CBA3BIBAIONIAA YACTOTY U HepHoj kKonedanuit: V U —
T
1.25 MaremaTnaeckuii U IPYKUHHBIA MasATHUKH. IIpeBpamenue SHEPIUU
pH KoJie0aTeTbHOM JIBIOKCHUH
1.26 3aryxatomue konebanus. Beinyxnennbie konebanus. Pesonanc
1.27 Mexanunueckue BosIHbI. [Ipo1osibHbIE U NTONepedHbIe BOJIHBI. J[JTMHA BOJHBI U CKOPOCTh
pacnpocTpaHeHus BOJIHBI:
AOvOT
1.28 3ByK. 'poMKOCTB 1 BpICOTa 3ByKa. OTpa’keHHE 3BYKOBOM BOJIHBI Ha TPAHUIIE ABYX CpE.
WHudpa3Byk U yiabTpa3BykK
1.29 [TpakTryeckue paboThI

W3mepeHnue cpeqHei TUIOTHOCTH BELIECTBA; apXUMEI0BON CHUIIBL; KECTKOCTU INPYKHUHBI;
Kod(uIIMeHTa TPEHHUS CKOJIbXEHUSI; pabO0Thl CHIIBI TPEHUS, CUJIbl YIIPYTOCTH; CpeaHel
CKOPOCTH JIBMJKE€HHUsI Opycka IO HAaKJIOHHOW IUIOCKOCTH; YCKOpEeHHs Opycka Mpu
JIBUKEHUM [0 HAKJIOHHOW  IUIOCKOCTHM;  4YacTOThl M Iepuojaa  KojeOaHui
MaTeMaTHUYeCKOTr0 MasiTHUKA; YaCTOThI U IEpUOAa KOJEOAHUNH MPY>KUHHOTO MasiTHUKA;
MOMEHTa CHJIbI, JEHUCTBYIOIIET0 Ha pblyar; pabOThl CHJIbI YHIPYTOCTH NpPU HOIbEME
rpy3a ¢ MOMOIIbIO HEMOJBMKHOTO OJi0Ka; pabOThl CUJIBI YIPYrocTH MpU TMOJbEME
rpy3a ¢ MOMOIIBIO MOABUKHOTO OJIOKA.

HccnenoBaHue 3aBUCUMOCTH apXHMe,[IOBOf/'I CHIIBI OT 00BbeMa HOI’pyH(CHHOﬁ
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4acTU TeJla U OT IUIOTHOCTU JKUJAKOCTH; HE3aBUCHMOCTH BBITAJIKHMBAIOLWIEH CUIBI OT
MAaccChl TeJla; CUJIbI TPEHMS CKOJIBKEHHS OT CWJIBI HOPMAJIbHOI'O ABJICHUS M OT poJa
MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HUKAIOUICH B MPYXHUHE, OT CTENEHH Ae(popMaIuu
NPYXKHHBI, YCKOpEHHsI Opycka OT yrijla HakJIOHA HAaIpaBJISIOUICH; mepuojia (4acToThl)
KOJICOAHUH HUTSHOTO MasTHUKA OT JJIMHBI HUTH; MEpHUOAa KOJeOaHWW MPYKUHHOTO
MasTHHKa OT MAacChl I'py3a M IKECTKOCTH IPYKHHBI; UCCIECIOBAHUE HE3aBUCUMOCTH
nepuo/ia KojaeOaH!i HUTSIHOTO MasgiTHUKA OT MAcChl Ipy3a.

IIpoBepka ycinoBus paBHOBECHS pblyara

1.30

®dusnuecKkue ABJICHUS B IPUPOJE: IMPUMEPHI ABUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B
JKUBOM W HEXUBOW IIpUpoOJe, JCHUCTBHE CHIIBI TPEHHsI B NPUPOJAE U TEXHUKE,
IPWIUBbI U OTJIMBBI, JBUXKEHHUE IaHeT COJHEUHOM CHCTEMBl, PEAaKTUBHOE ABU)KECHUE
KUBBIX OPTaHU3MOB, PBHIYAard B TeJi€ YEIOBEKa, BIUSHHE aTMOC(EPHOTrO TaBJICHHUS Ha
JKUBOM OpraHusM, IjaBaHUE pbIO, BOCIPUATUE 3BYKOB >KUBOTHBIMH, 3E€MJIETPSCEHUE,
CEHCMUYECKHE BOJIHBI, IIyHAMH, 9XO

131

TexHUYecKue YCTPOICTBA: COMIOMETP, JATYUKH I[IOJIOKEHHsS, PACCTOSIHUS U
YCKOpEHUs, JTUHAMOMETpP, TMOJIIMIIHUKH, PpAKeThl, pbluar, TMOJABMXKHBIA U
HETIOJIBIDKHBIA  OJIOKM, HAKJIOHHAS IUIOCKOCTh, TPOCTBIE MEXaHW3MBI B OBITY,
COOOMIAOIIINECS COCY/IBI, YCTPOHCTBO BOJIOTIPOBOIA, TUAPABIMYECKHH MTPecc, MAaHOMETD,
OGapoMeTp, BBICOTOMEp, TIOPITHEBOW HACOC,  apeoMeTp,  DXOJOT,  HCIIOJb30BaHUE
yIbTpa3Byka B  OBITY U TEXHUKE

TEIIJIOBBIE ABJIEHU A

2.1

OCHOBHBIE TIOJIOKEHUS MOJ'IGKYJ'ISIPHO-KI/IHCTI/I'-IGCKOI\/JI TCOpHUH CTPOCHUSA BCIICCTBA.
Mopnenu TBEpIOTO, KHUAKOTO M Ira3000pa3HOro cocTossHui BemecTBa. Kpucrannnueckue
u amop(dHBIE Tena

2.2

JBmxeHue YaCTHII BEIIICCTBA. CBs13b CKOPOCTH JBYKCHUS YacTHIL
¢ Temneparypoii. bpoyHoBckoe aBuxeHue, nudy3us

2.3

CMaunBaHue 1 KalMWJUIAPHBIC ABJICHUA

24

Tenopoe pacCIupCHUC U CKATHUC

25

TermoBoe paBHOBECHE

2.6

Buytpennsst sueprus. Pabota u Temnonepeaaya Kak crocoObl M3MEHEHHS BHYTPECHHEH
SHEPIrUU

2.7

BI/I,I[I)I TCIIoNEpCaaqYn: TCIIJIOIMPOBOAHOCTb, KOHBCKIHA, U3JIyYCHUEC

2.8

HarpeBanue U OXJaXICHUE ten.  Komnyectso TEIUIOTHI. VYnenbHas
TEMI0EMKOCTD:
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Q=cm(t2—ty)

29 3aKOH COXPaHEHHUS YHEPTHH B TEIIOBBIX MTPOIleccax. Y paBHEHUE TEILIOBOTO OallaHca:
Qi+Q2+..=0
2.10 Hcnapenue n konaeHcanys. Mi3aMeHeHne BHYTpEHHEN SHEPIUU B IIPOLIECCE UCTIAPEHUS U
KoHzeHcauuu. Kunenue xxuakoctu. Y aenbHas TemaoTa 1apooopa3oBaHus:
L0 __
m
2.11 BnaxxnocTs Bo3ayxa
2.12 [TnaBnenue U KpUCTaUIM3alusl. W3menenue BHYTpPEHHEH SHEpPIruu
IPY IUIABJICHUU U KPUCTAUIM3ALUK. Y 1ebHAs TEIJIOTa IJIaBJICHUS:
A0
m
2.13 BHyTpeHHss 3Heprusi cropaHus TOIUIMBA. YJeNbHAsl TEIUIOTa CTOpPaHMs TOIUIUBA:
qu =
m
2.14 [Tpuniuns! paboTel TemoBbix aBurareneit. KII/] rerioBoro qeuraress
2.15 [TpakTrueckue paboThI
W3mMepeHue ynenbHOW TEIUIOEMKOCTH METaUTHYeCKOTO IWIIMHAPA; KOJIMYecTBa
TEIUIOTHI, MOJIyYEHHOIO BOJIOM KOMHATHOH TemrepaTrypbl (PUKCUPOBAaHHOW MAacchl, B
KOTOPYIO OITyIleH HarpeThlii HWIMHAP; KOJWYECTBA TEIUIOTHI, OTJAHHOTO HArpeThIM
IWIMHAPOM, TIOCIIE OIYCKaHHs €ro B BOJYy KOMHATHOH TeMIIepaTypbl; OTHOCHUTEIBHON
BJIQKHOCTH BO3/yXa; YIEIbHOH TEIUIOTHI IIABJICHUS JIbA.
HccnenoBanue M3MEHEHHsI TeMIepaTypbl BOJbI MPU PA3JIUYHBIX YCIOBUSAX; SBICHHS
TETUI00OMEHA TPY CMEITMBAHUH XOJIOTHOW M TOPSTYEH BOJIBI; TIPOIIecca HCTIapEHUS
2.16 dusznueckne SIBIICHHS B pHUpO/IE: MTOBEPXHOCTHOE HATSDKEHHUE W
KallWUISIpHBIE SIBJICHUS B MPHUPOJE, KPUCTAUIBI B mpHupone, u3inydeHue ConHa,
3aMep3aHue BOJIOEMOB, MOPCKUE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa
2.17 TexHuueckue YCTpONCTBa: KaIluJJIspBI, IIPUMEPBI UCIOJIb30BAHUS

KPUCTAJUIOB, JKUJAKOCTHBIM TEPMOMETpP, NaTYUK TEMIIEpaTypbl, TEPMOC,
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cucTeMa OTOIUIEHUsI JOMOB, TMIPOMETPBI, IICUXPOMETp, NapoBas TypOUHa, ABUraTelb
BHYTPEHHETO CrOpaHus

3 DJIEKTPOMATHUTHBIE SABJIEHUSA
3.1 DnexTpuzanys Tell. [[Ba BUaa 3MEKTPUIECKHUX 3apsiI0B
3.2 B3aumoneiicTBue 3apsxeHHbIX Tenl. 3akoH Kynona
3.3 3aKOH COXpaHEHUs IEKTPHUECKOTO 3apsiia
3.4 Onexkrpuueckoe nojie. HanpsbkeHHOCTh anekTpudeckoro nosid. IIpunHnun
CYIEPITO3UIIMH IEKTPHUYECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocutenn  anekTpudeckux 3apsnoB.  JlelicTBHE  3JIEKTPHYECKOTO oJIst
Ha JJIEKTpUYecKue 3apspl. [[pOBOTHUKH U TUAIICKTPUKH
3.6 [TocTostHubIN AnekTpudeckuid Tok. [eiicTBus anekTpudeckoro toka. Cuia Toka.
Hanpsxenue.
q
I 00—
t
A
uo _
q
3.7 DNeKTPUYECKOE COMPOTUBIICHHE. Y IEIHOE 3JIEKTPHUUECKOE COIIPOTUBIIEHHE:
I
R &
S
3.8 3akoH OMa JIs y9acTKa dJIeKTPUIECKOM HeTH:
U
1 O__
R
3.9 [TocnenoBarenbHOE COEAMHEHUE TIPOBOTHUKOB:
Ihi=1;U=U1+U2; R=R1 +Ra.
[TapannensHOE COETMHEHNE TPOBOHUKOB PABHOTO CONPOTHBIICHHSL:
R1
U=U;l=1+1; RO 7.
1 2 1 2
2
CMemaHHbIe COMHEHHS TIPOBOIHUKOB
3.10 PaboTta 1 MOIIIHOCTB ANEKTPUIECKOTO TOKA.
A=U-1-t;,P=U"1I
3.11 3akon JIxoyns-Jlenna:

Q=P -R-t
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3.12

OnbiT Dpcrena. MarHuTHOE MOJI€ MPSMOrO MPOBOJHHUKA C TOKOM. JIMHUKM MarHUTHOM
WHIYKIIAH

3.13 MarauTHoe 1oje MOCTOSHHOIO MarHuTa. B3aummozeicTBre MOCTOSHHBIX MarHUTOB

3.14 JleficTBHEe MarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM

3.15 OneiTel @apazes. SBnenue anekTpomMarauTHo nHAyKuuu. [Ipasuno Jlenna

3.16 [TpakTrueckue padboThI

W3mepeHune 31eKTpUYECKOTO CONPOTUBIICHUSI PE3UCTOPA; MOLIHOCTU 3JIEKTPUYECKOIO
TOKa; pabOThI 3JIEKTPUUYECKOTO TOKA.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, BO3HHUKAIOMIETO B TPOBOJHHUKE (PE3UCTOPHI,
JAMITOYKa), OT HANpPsDHKCHHUS Ha KOHIIAX MPOBOJHHMKA; 3aBUCUMOCTH COIPOTHUBICHHS OT
JUIMHBI IPOBOIHUKA, IUIOIIAAM €r0 MONEPEeYHOro CeYEeHUs U yIeIbHOTO CONPOTUBIICHHUS.
ITpoBepka paBuia Ui JIEKTPUYECKOTO HaNpsDKeHUs  pU
HOCJIEI0BATEIbHOM COEIMHEHUH IPOBOJHUKOB; MpaBWJIAa Ui CHIIBI 3JIEKTPUYECKOIO
TOKa MPH MapajlIeIbHOM COSTUHEHUN TIPOBOJHUKOB (PE3UCTOPHI M JIAMITOYKA)

3.17 dusnueckue ABICHMS B INPHUPOJE: DJIEKTPUUYECKHE sIBIEHUS B  arMmocdepe,
AJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE Mojie 3eMiu, Apei¢ MOII0COB, pOJb
MarHuTHOTO TOJIA AJIS KU3HU Ha 3emile, MOJSIPHOE CUSTHUE

3.18 TexHuueckue ycTpoiCTBa: 3JEKTPOCKOI, aMIepMeTp, BOJIbTMETP, PEOCTaT, CUETUUK
AIIEKTPUUYECKOW  DHEPIUH,  OIJEKTPOOCBETUTENIbHBIE  NPUOOpBI,  HarpeBaTeIbHbIE
AIIEKTPONPUOOPH!  (MIPUMEPBI), INEKTPUUECKUE TMPEAOXPAHUTENH, DIIEKTPOMArHuT,
AJIEKTPOJIBUTATEIH TIOCTOSHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKa

3.19 DIeKTpoMarHuTHeIe BOJIHBL. [1Ikaa 371eKTpOMarHuTHBIX BOJIH

3.20 JlyueBas Mozienb cBeta. [IpsiMonnHeiiHOe pacpocTpaHEeHHE CBETa

3.21 3akoH oTpakeHus ceta. [lnockoe 3epkano

3.22 ITpenomiieHue cBeTa. 3aKOH IPETOMIIEHUS CBETA

3.23 Hucnepcus cBera

3.24 Jlunza. Xox mydeir B nuH3e. DOKycHOE paccTostHue JMH3bI. OnTHyeckas CHia JUH3HI:
D=1/F

3.25 I'ma3 kak ontuyeckas cucrema. OnTHuecKue mpudOpsI

61




3.26

[IpakTrueckue paboThI

W3mepeHne oOnNTHYECKOW CWIIBI coOWparomeil JMH3BI; (OKYCHOTO PACCTOSHHS
coOuparomieid  JuUH3BI (IO CBOWCTBY  paBEHCTBA  pa3MepoB  IpeaMeTa H
u300paxkeHusi, KOrja IMpeIMeT pacrlojoXKeH B JABOWHOM (okyce), MoKazarens
IIPEJIOMJICHUS CTEKIIA.

HccnenoBanue cBOMCTBA M300pakeHMs, TOTYYEHHOTO € MTOMOIIBbIO COOMpAOIEl JTUH3HI;
U3MCHCHU A q)OKYCHOI‘O pacCcTodaHrda ABYX CJIIOKCHHBIX JIMH3, 3aBUCUMOCTHU YyrIJjia
MPEIOMJICHUS] CBETOBOTI'O JIy4a OT yIJla MaJIeHusl Ha TPaHHIle «BO3AYX — CTEKIO»

3.27 ®usnueckue sBiaeHUs B npupone: 3arMeHuss Connna u JIyHbl, nBeTa Tej, ONTUYECKHE
aBieHus B atMochepe (11BeT Heba, pedpakiusi, paayra, MUPaxK)

3.28 TexHuyeckue YCTPOICTBA: OYKH, MEpHUCKOI, ¢oToanmapar, ONTHUYECKHE CBETOBOJbI

4 KBAHTOBBGIE ABJIEHUA

4.1 PamunoaktuBHOCTE. Alnb(da-, Oera-, ramma-usnydeHus. Peakumm anbda- u Oera-
pacnana

4.2 OneiTel Pesepdopaa no paccesnuro anbga-uactul. [lnanerapnas mojaens atoma

4.3 CocraB aToMHOr0 s1pa. M3oTorbl

4.4 [Tepuox momypacnaaa aTOMHBIX siiep

4.5 SnepHble peakiiny. 3aKOHbBI COXpPaHEHUS 3aps0BOI0 U MacCOBOI'0 YHCET

4.6 Ou3nyeckue SBICHUS B MPHUPOJE: €CTECTBEHHBIH PaTUOAKTHBHBIA (DOH, KOCMUYECKHE
JTY4H, PaIHOaKTUBHOE M3JIyYE€HHE NPHUPOJHBIX MHUHEPAJIOB, JCHCTBHE PaJdOaKTHBHBIX
U3ITy4eHUI Ha OpraHU3M YeOBeKa

4.7 TexHuueckue YCTPOMCTBA: CIEKTPOCKOTI, WH/IMBUTyaTbHBIH J03UMETD,

kamepa BuibcoHa, siepHast sHEepreTuka
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