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HNOACHUTEJBHASA 3AITUCKA

[Iporpamma mo ¢Qu3nke Ha ypOBHE OCHOBHOTO 00mIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE IOJIOKEHUI M TpeOOBaHMI K pe3yibTaTaM OCBOECHHsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTellbHOM mporpamMmebl, mpenctaBieHabix B PI'OC OO0, a Takke ¢ y4éroMm
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHIENmu TmpernojaBaHus y4eOHOTO
npeaMera «Pu3ukay.

Conmepxanue  mporpaMMbl 1o (U3UKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHHUE
€CTeCTBEHHOHAYYHOH T'PaMOTHOCTH OOYYAlOMIMXCSl W OpraHU3alMi0 W3ydeHHs (U3MKA Ha
NeSITEIbHOCTHOW OCHOBE. B mporpamme mo (uU3MKe YYUTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeamera B peanusanuu TpeboBanuit PI'OC OOO Kk MIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yidbTaTaM  OOydeHHus, a  TaKKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHusl.

[Iporpamma no Qu3suke ycTaHaBIMBAaeT paclpeiesieHne y4eOHOro maTepuana o rojaam
oOyuenus (1o Kjiaccam), TpeajaraeT MPUMEPHYIO TOCIENI0BATEIbHOCTh H3YUEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUsI MPEIMETHOTO COJIepKaHUus M Y4E€Te BO3PACTHBIX
0COOEHHOCTEN 00yJaromuxcsl.

[Iporpamma no ¢usuke pa3paboTaHa C IENbI0 OKa3aHUSI METOAMYECKON OMOIIH YUUTEII0
B CO3JJaHUH paboyeil MporpaMMebl 1o y4eOHOMY MIpPEeIMETY.

®duszrka ABISETCS CUCTEMOOOPA3YIOUINM JIJIsl €CTECTBEHHOHAYUHBIX Y4€OHBIX MPEIMETOB,
MTOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOIECCOB U SBJICHUH, W3ydaeMbIX XUMUEH,
Ouosorueil, actpoHoMuend u Qundeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT HauboJiee sicHble oOpa3libl MPUMEHEHHs HaydHOTO MeToja
MO3HAHUS, TO €CTh CII0co0a MOIy4YeHUs JOCTOBEPHBIX 3HAHUI O MUpE.

OnnHa w3 TIaBHBIX 33734 (U3UYECKOTO 00pa3oBaHUs B CTPYKType 0O0IIero oOpa3oBaHUS
COCTOMT B (POPMHUPOBAHMM €CTECTBEHHOHAYYHONW TpPAMOTHOCTM W HHTEpeca K Hayke Yy
00yJaronuxcs.

N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpENAIoyiaraeT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIMMH €CTeCTBEHHOHAYYHYIO I'PaMOTHOCTb:

®  HAy4YHO OOBSACHATH SBJICHUS;

®  OIICHUBATh U IOHUMATh OCOOCHHOCTH Hay4YHOTO UCCIIEI0BAHNUS;

®  UHTEpIPETUPOBATh JAaHHBIC M HCIIOJIb30BATh HAy4YHbIE JOKA3aTeNbCTBA JJISl MOJTYYCHHS
BBIBOJIOB.

Henu u3yueHuss (U3NKUM Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS ONIpPEICIICHbI B
Konuenuun npenogaBanus yueOHoro npeaMera «Pusuka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepanuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBbL,
yrBepxka€HHOU pemenreM Koisernm MunncrteperBa npocsemieHust Poccuiickoit denepanuun
(mpotokoun ot 3 nekabps 2019 r. Ne [TIK4BH).

Heaun n3yyeHus Gpu3nKu:

e IpuoOpeTeHrne MHTepeca U CTpeMJICHHsS OOydYaloIIUXCsl K HaydHOMY M3YYEHHUIO MPHUPOJIBI,
Pa3BHUTHE UX UHTEIUIEKTYaJbHBIX U TBOPYECKHX CIIOCOOHOCTEI;

epa3BUTHE TPEACTAaBICHUH O HAydyHOM MeToJe TMO3HaHud U  (HOpMHUpPOBaHUE
HCCIEA0BATENBCKOTO OTHOUIEHUS K OKPYKAIOIIUM SIBJICHUSM;

¢ hopMUpOBaHME HAYyYHOTO MHUPOBO33PEHHUS KaK pe3ylbTaTa HM3y4eHUS OCHOB CTPOCHUS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DM3HKH;

¢ hopmupoBaHue MpeACTaBICHUN O PO (HU3UKHU IS Pa3BUTHUS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHIA;



®pa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymed npodeccnoHaTbHON
JEATeNbHOCTH, CBS3aHHOW C (U3UKOHM, MOArOTOBKA K MJajbHEUIIEMYy OOYYEHHIO B 3STOM
HaIpaBJICHUU.

JlocTibkeHHe STHX IeNiell MmporpaMmbl 10 (HU3MKE HA YPOBHE OCHOBHOTO OOIIETro
o0pa3zoBaHus 00eCIeUnBACTCS PEIICHUEM CIICAYIOIINX 3aa4:

® IprOOpEeTeHNEe 3HAHWKA O JUCKPETHOM CTPOCHHMH BEIIECTBA, O MEXaHMYECKHX, TEIIOBBIX,
IEKTPUICCKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

® IpHOOpETeHNE YMEHHUI OMUCHIBATh U OOBICHATH (U3NYECKUE SBICHHUS C MCIIOJIB30BAaHHEM
MOJIYYCHHBIX 3HAHUI;

® OCBOGHHE METOJIOB pEIICHHs TPOCTEHIINX pacuy€THBIX 3aJad C HCIOJIb30BAHUEM
bu3nIeCKUX MOIeNel, TBOPUECKUX M MPAKTHKOOPUEHTHPOBAHHBIX 3a]1a4;

® pa3BUTHE yYMEHHH HAOJIONATh MPUPOJIHBIC SBICHUS M BBIMOJHATH ONBITHI, J1a0OpaTOpHBIC
paboTHI M SKCTIEpUMEHTAIBHBIE UCCIIEIOBAHUS C UCTIOH30BAaHUEM N3MEPHUTEIBHBIX IIPHOOPOB;

e OoCBOCHHE TPUEMOB pPabOTBl C HHPOpManUell (U3NIECKOTO COJEpKAHHS, BKIIOUYAs
WHPOPMAIMIO O COBPEMEHHBIX NOCTIKEHUSX (DU3HWKH, aHaIM3 M KPUTHYECKOE OIICHUBAHHE
uH(popmaluu;

® 3HAKOMCTBO CcO cdepamu NMpodeCcCHOHATBHOU ACITEIbHOCTH, CBS3aHHBIMU C (DU3UKOU, W
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTIKEHHUAX (PU3MUECKON HAYKH.

Ha usydenne ¢usuxu (6a30BBI ypOBEHb) HA YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 "aca B Heneno), B 8 kinacce — 68 gacoB (2 yaca B
Heneno), B 9 kiracce — 102 vaca (3 gaca B Heenio).

[Ipenyaraemerit B mporpaMme 1o Gpu3uke nepedeHs J1a00paTOPHBIX pabOT M OMBITOB HOCHT
pEeKOMEHAATENbHBIA XapakTep, YYUTENb JejaeT BbIOOp MpOBeneHUs J1abOpaToOpHBIX paboT U
OTIBITOB C YY4ETOM MUHIUBUIYAIbHBIX 0COOEHHOCTEN 00yJaromuXcsl, CIUCKa SKCIIEPUMEHTAIbHBIX
3aJlaHuH, MpeJiaraéMbIX B paMKax OCHOBHOT'O TOCYJJapCTBEHHOT'O AK3aMeHa Mo (pusmke.

COILEP KXAHUE OBYUYEHUA
7 KIIACC

Pa3znen 1. ®u3nka v €€ poJsib B NO3HAHUM OKPY:KAOIIEr0 MUPA.

®dusnka — Hayka o npupoje. SBnenHus npuponabl. PU3NUecKue SIBICHUSA: MEXaHUUYECKUE,
TEIUIOBBIE, 3JIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BeMMUUHBL. W3mepeHue ¢usnueckux BenuuuH. Pu3nyeckue MpudOpHI.
[TorpemHocTe N3MepeHnii. MexayHapoiHas cucremMa eauHHLL.

Kak ¢usuka u npyrue ecrecTBEHHbIE HayKd M3y4aloT Mpupody. EcTecTBeHHOHAy4YHBIN
METOJ TMO3HAHUS: HAONIOJEHHE, IMOCTAHOBKA HAy4yHOTO BOMPOCA, BBIABIWKEHHUE THIIOTES,
SKCHEPUMEHT [0 TPOBEpPKE THUMNOTe3, O0OBbsAcHeHHe HabmogaeMoro seieHus. Onucanue
(bu3MYECKUX SABJICHUN C TOMOIIBIO MOJIEIICH.

Hemoncmpauuu.

1. Mexanudeckue, TEIJIOBbIE, DJIEKTPUUECKUE, MAaTHUTHBIE, CBETOBbIC SIBJICHHUS.
2. ®usuueckue mpHOOPHI M TMpoLEAypa MPSMBIX W3MEPEHHH aHaJOrOBBIM M IH(PPOBBIM
puOOpOM.
Jlabopamopusie pabomot u onvimol.
Omnpenenenue 1eHbI JENEHUs KA H3MEPUTEIBHOTO pudopa.
N3mepenue paccTosHUIA.
N3mepenune 00bEMa KUAKOCTH U TBEPJIOTO TeA.
Onpeznenenue pa3MepoB MaJbIX TEJ.
W3mepenue temmepaTypbl IMpU TOMOIIM KHJIKOCTHOTO TEPMOMETpa U JaTyUKa
TEeMIIepaTyphbl.
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6. IIpoBeneHue wucCiIeOBaHMS IO MPOBEPKE THIIOTE3bI: JAIBHOCTh IMOJIETA IIIAPUKA,
MYIEHHOTO TOPU30HTAIBHO, TEM OOJIbINIe, YeM OOJIBIIIE BEICOTA MYCKA.
Paznen 2. IlepBonavyanbHbIe CBeJleHUsI 0 CTPOEHNH BellecTBA.
Crpoenue BemecTBa: aroOMbl W MOJEKYNbI, MX pa3Mmepbl. OMbBITHI, JOKA3bIBAIOIIHE
JMCKPETHOE CTPOCHUE BEIECTBA.
JBwxenue uactuil BemiecTBa. CBsI3b CKOPOCTH JBMDKCHHS YacTHI] C TEMIIEpaTypoH.
BpoynoBckoe mBmwkenue, muddy3us. BzanMonelicTBHe YacTHIl BEUISCTBA: TNPUTSHKCHHE U
OTTAJIKUBAHUE.
ArperaTtHble COCTOSIHHSI BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEH U  TBEPIBIX
(kpucTayinueckux) Ten. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperaTHbix
COCTOSIHUSIX M HMX aTOMHOMOJIEKYJISIpHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUUN
BO/IBI.
Jemoncmpayuu.
1. Habmionenue OpOyHOBCKOTO IBUKEHUSI.
2. Hab6monenue nuddy3un.
3. HaOmroneHne SBICHHMA, OOBSCHSIONMIMXCS NPUTSDKCHUEM WM OTTAJKMBAHHEM YAaCTHI]
BEIIECTBA.
Jlabopamopnwie pabomel u onvimel.
1. Ouenka quameTpa aToMa METOJIOM PAJIOB (C UCTIONb30BaHUEM doTorpaduii).
2. OmBITHI IO HAOJFOICHUIO TETUIOBOTO PACIITUPEHUS Ta30B.
3. OmbITHI IO OOHAPYKEHUIO ACUCTBHSI CHIT MOJICKYJISPHOTO TMTPUTSKCHUS.
Paznen 3. /IBu:keHue U B3anMoAelcTBHE TeJl.
Mexannueckoe JBH>KeHHE. PaBHOMEpHOE W HepaBHOMEpHOE JBHKEHHE. (CKOPOCTH.
CpenHss CKOpOCTh ITPU HEPABHOMEPHOM JBHKEHUU. Pacdy€r myTu U BpeMeHH JBUKCHHUSL.
SIBnenne wHepuMH. 3aKOH WHepuuU. B3aumopaeicTBue Ten Kak NpUYMHA HW3MEHEHUS
CKOpOCTH [NIBMDKEHHUs Tesl. Macca kak mepa umHepTHOCTH Tena. [lmoTHocTh BemiecTBa. CBS3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYII B €JMHHIIE 00bEMa BELIECTBA.
Cuna kak xapakTepucTuka B3aumojeicTBus Tten. Cuia ympyroctu U 3akoH ['yka.
N3mepenue cuibl ¢ MOMOIIBIO JAUHAMOMETpA. SIBleHHE TAroTeHus W cuiia TsxecTd. Cuia
TSHKECTH Ha JApyrux rmiaHetax. Bec Tema. HeBecomocts. CiioskeHHe CHII, HaIllpaBJICHHBIX IO
oaHO# mpsimoi. PaBHozelicTByromas cuil. Cuia TpeHusi. TpeHHue CKOIbKEHUSI U TPEHUE MOKOSL.
Tpenue B mpupoie U TEXHUKE.
emoncmpayuu.
Habnmronenne MexaHu4ecKoro IBHKEHHS Tela.
N3mepenue ckopocTH MPSMOIUHEHHOTO JBUKCHHUS.
Habnronenue sSBjIeHMs] HHEPITUH.
Habmronenue n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUH TeTl.
CpaBHeHHE Macc M0 B3aUMOJICHCTBUIO TEl.
. CnosxeHue cuil, HalpaBIEHHBIX 110 OJTHON MPSIMOH.

ﬂaﬁopamopuble padomul u onvimol.

1. Onpenenenue CKOPOCTH pPaBHOMEPHOTO JBW)KEHHA (IIapuKa B SKUIKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOUIIS M TaK Jlanee).

2. OmpeneneHue cpedHE CKOPOCTH CKOJBKEHHA Opycka WM IIapuka [0 HaKIOHHOU
MJIOCKOCTH.

3. Ompenenenue MIOTHOCTU TBEPAOTO TeNa.

4. OnbIThl, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh paCTsDKeHUS (Aeopmaruu) MPYKHHBI OT
MIPUIIOKEHHOMN CHUIIBI.

5. OmBITHI, MEMOHCTPHUPYIOIINE 3aBHUCUMOCTh CHUJIBI TPEHHUS CKOJIBKEHHS OT Beca Tela u
XapaKTepa CONMPUKACAIOIINXCS MOBEPXHOCTEM.
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Pasnes 4. laBnenne TBEPABIX TeJl, AKUAKOCTEH H ra3oB.

Hasnenne. CriocoObl yMEHbIICHUS U YBEJIMUCHUS AaBleHHs. [laBieHue ra3a. 3aBUCUMOCTh
JaBJIEHUA Tra3a oT 00béMa, Temneparypsl. llepenaua naBineHuss TBEPABIMU TEIaMHU, KUJIKOCTIMU
u razamu. 3akoH [lackans. IIneBMaTnueckue MamiuHbl. 3aBUCUMOCTb JABJICHUS JKUJIKOCTH OT
ryounsl.  ['mapocratmueckuit  mapagokc. CooOmarommecss  cocynasl.  ['mapaBmudeckue
MEXaHU3MBI.

Atmocdepa 3emnmn u atMocdepHoe naBieHHe. [IpUunHBI CyIIeCTBOBAaHMS BO3TYIIHOMN
obosoukn 3emumn. OnbiT Toppuuerumm. M3mepenme atmocdepHOro maBicHHS. 3aBHCHMOCTH
aTMOC(EpHOTO JaBJCHUS OT BBICOTHI Haa ypoBHeM Mops. llpubopbl i u3MepeHus
aTMOC(hepHOTO aBJICHHUS.

JlelicTBHE KUJIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX TeJo. BrITankuBaroias (apxumMe0Ba)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Jemoncmpayuu.
3aBUCUMOCTD JaBJIEHUS T'a3a OT TEMIIEPaTypBhI.
[lepenaua naBiaeHMs )KUIKOCTHIO M Ta30M.
Coobmmaronuecs: CoCybl.
I'mppaBnnuecknii npecc.
[IposiBnenne neicTBUsS aTMOC(HEPHOTO TABJICHHUS.
3aBUCHUMOCTh BBITAJIKUBAIOIIEH CHUJIbI OT 00bEMA MOTrPYKEHHOM YacTU TeNa U MIOTHOCTH
AKUIKOCTH.

7. PaBeHCTBO BBITAJIKHBAIOLIEH CHIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YcioBue miuaBaHus TeJ: MJIaBaHUE WM NOTPYKEHHUE Tell B 3aBUCUMOCTH OT COOTHOLICHUS
IJIOTHOCTEN TeJa U )KUJIKOCTH.

Jlabopamopnuwie pabomel u onvimel.

1. VccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYKEHHOW B KUIKOCTD
YacTH TeJa.

2. OmpeneneHrie BRITAIKUBAIOIICH CUITBI, IEHCTBYIONIEH Ha TEJO, IOTPYKEHHOE B KHUIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIbI, IEHCTBYIOILIEH Ha TEJO B )KUJIKOCTH, OT
MacChl TeJa.

4. OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CUJIbI, IEHCTBYIOIIEH Ha TEJIO0
B JKUJKOCTHU, OT 00BbEMA MOTPYKEHHOM B )KUIKOCTh YaCTH TeJa U OT IJIOTHOCTU KHUAKOCTH.

5. KoncrpynpoBanue apeomerpa WJIM KOHCTPYHPOBAaHHME JIOJKU U oOIpeAeneHue eé
rPy30I0bEMHOCTH.

Pa3znen 5. Pa6ora u MOIIIHOCTB. JHEPrus.

Mexanudeckast pabora. MOIIHOCTb.

[Ipocthie MexaHuU3MbI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmiio paBHOBecus
peruara. [IpumeHenue mpaBuia paBHOBECHS pblyara K OJOKy. «30JI0TO€ MPaBUIIO» MEXaHHKH.
KIIJ mpocThix Mexanu3MoB. [IpocTbie MeXxaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass sHeprus. Kunermyeckas M mnoTeHuualibHass sHeprus. lIpeBpamienue
OJIHOTO BUJA MEXaHUYECKOM HEPTUHU B APYroil. 3aKOH COXPAaHEHUS DHEPTHH B MEXAHHUKE.

Jemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopusie pabomot u onvimeol.

1. Omnpenenenne paboThl CHJIBI TPEHUS TPU PABHOMEPHOM JBM)KEHUH Tela IO
TOPU30HTAIBHON MOBEPXHOCTH.

2. HccnenoBanue yciaoBHi paBHOBECHS pblyara.

3. Hzmepenune KIIJ] HakIOHHOM MIOCKOCTH.

4. W3ydeHue 3aKOHA COXPaHEHUSI MEXaHMUYECKOW SHEPTUH.

ok whE



8 KVIACC

Paznen 6. TemoBble siBIeHHS.

OcHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKOU TEOpUU CTPOCHHS BemiecTBa. Macca
U pa3Mepbl aroMOB W MOJEKyJd. OTBITBI, TOATBEPKIAIOIINE OCHOBHBIC TMOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKON TEOPHUH.

Mogenu TBEPAOTO, )KUAKOTO U ra3000pa3HOr0 COCTOSIHHI BemecTBa. Kpucraminueckue u
amopHbie Tena. OOBsICHEHNE CBOWCTB Ia30B, JKUIKOCTSH M TBEPABIX T HA OCHOBE TOJIOKESHUI
MOJIEKYJIIPHO-KMHETHYEeCKOW Teopun. (CMauyumBaHME€ W KalnWUIApHBIE sIBJICHHUS. TerioBoe
pacuIMpeHue u cxxarue.

Temmnepatypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBIJKCHHS YacTHII.
Buayrpennsis  sueprus. CnocoObl HW3MEHEHUS BHYTPEHHEH DJHEpPruu: TeIulonepeaadya u
coBepIleHre padoThl. Bubl Terionepenayu: TErIonpoBOHOCTh, KOHBEKIIUS, U3TyUeHHE.

KonuuecTBo TemnoTel. YaenbHas TEIJIOEMKOCTh BeHIeCTBA. TemIooOMEH W TEIIOBOE
paBHOBecHe. YpaBHEHHE TemuioBoro Oananca. [ImaBneHue u OTBepAEeBaHUE KPUCTATTMYECKUX
BEIIECTB. YJelbHas TemioTa ruiaBieHus. [lapooOpa3oBanue u koHjaeHcanws. Mcmapenue.
Kunenue. YnenbHas TteruoTa mnapooOpa3oBaHUs. 3aBUCUMOCTb TEMIIEpaTypbl KHIEHHUS OT
aTMOC(hepHOTO TaBJICHHS.

BrnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeNbHAs TEIJI0TA CrOPAHUSL.

[Ipunnunsr padotsl TeruoBbix aurareneit KIIJ[ temnmoBoro nBuratens. TeruioBbie
JIBUTATEJIH U 3alIATA OKPYKAIOIIEH CPEIbI.
3aKOH COXpaHEHUs U MPEBPAILECHUS SHEPTHH B TEIUIOBBIX MPOLECCaAX.

Hemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO JBUKEHUS.

Ha6mronenue auddysun.

Habmonenue sBiaeHu cMadynBaHUS M KaWJUTSIPHBIX SIBJICHHM.

Habntonenue TemnoBoro paciupeHus Tei.

W3menenue naBieHus ra3a npu U3MeHEHUU 00bEMa M HarpeBaHUU WU OXJIAXKACHUU.
[IpaBuna u3mepeHus TemMneparypsl.

Buns! Tenonepenayuu.

OxnaxkJieHue Npu COBEPLICHUHN PaOOTHI.

. HarpeBanue npu coBepiieHr# paboThl BHEUTHUMH CHUIAMH.

10 CpaBHEHME TEIIOEMKOCTEN Pa3INYHbIX BEIECTB.

11. HaOmroneHue KUIIEHUS.

12. HabnioneHue mocTOsSHCTBA TEMIIEPATYPHI PU TUIaBICHUH.

13. Moeny TerIoBbIX IBUTATENEH.

Jlabopamopnuie pabomul u onvimeot.

1. OnbIThl 0 OGHAPYKEHUIO ACUCTBUS CUIT MOJIEKYISPHOTO MPUTSKEHUS.

2. OnbITHI MO BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIH caxapa.

3. OnbITHI O HAOTIOJCHHUIO TETJIOBOTO PACIIUPEHUS Fa30B, )KUIKOCTEH U TBEP/IBIX Tell.
4

5

CoNoO~LWNE

. Onpenenenue naBiaeHus Bo3ayXa B OaljIOHE IIITPULIA.
. OnbITH, JIEMOHCTPUPYIOIIME 3aBHUCUMOCTh JIaBJIEHUS BO3JyXa OT ero o0béMa H
HarpeBaHMs WK OXJIAXKJICHHSL.
6. IlpoBepka runoTe3pl JIMHEHMHON 3aBUCUMOCTM JJIMHBI  CTOJOMKA JKUAKOCTH B
TEPMOMETPHUECKOM TpyOKe OT TeMIepaTyphl.
7. HaOmioneHne W3MEHEHHsI BHYTPEHHEW OSHEPruu Tella B pe3yibTaTre TeIulonepenadynd |
pabOoThI BHELIHUX CHUII.
8. HccnenoBanue siBJIeHUS TEMJI00OMEHa ITPU CMEIIUBAHUU XOJIOTHOW U TOpsiYeld BOJIBL.



9. OnpeneneHne KOJIWYECTBA TEIIOTHI, MOJTYYEHHOTO BOAOW MPH TEIJIOOOMEHE C HArPEThIM
METAJUTMYECKUM LUITUHAPOM.

10. Ompenenenue yneabHON TEMIIOEMKOCTH BEILIECTBA.

11. HccnenoBanue mnpoiiecca UCHapeHusl.

12. Ompenenenne OTHOCUTENHHON BIAXXHOCTH BO3IyXa.

13. Ompenenenue yneapbHON TEIIOTHI TUIABICHUS JIbA.

Pasnen 7. DilekTpuyeckne H MATHUTHbIE SIBJICHHS.

Onektpuzanus Tesl. J[Ba poma 3JIeKTpUUYECKHX 3apsaoB. BzammonencTBHE 3apsyKeHHBIX
ten. 3akoH Kymona (3aBUCUMOCTh CHIIBI B3aMMOJICUCTBHS 3apSKEHHBIX TEI OT BEJIUYUHBI
3apsJIOB U PACCTOSIHUS MEXKTY TEIaMH ).

Onekrpuyeckoe mnoJie. Hanpspk€HHOCTD AeKTprdeckoro moss. [IpuHIUI Cyneprno3uiuu
ANIEKTPUYECKHX OJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3apsaioB. DJIEMEHTapHbIM anexkTpudeckuil 3apsia. CrtpoeHue
atoma. [IpoBOTHUKY U TUAIIEKTPUKHU. 3aKOH COXPAHEHHS IJIEKTPUUECKOTO 3apsija.

DNEeKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKa. VICTOUHWKH
MOCTOSTHHOTO TOKa. JIEMCTBUSI AJIEKTPUYECKOTO0 TOKa (TEIUIOBOE, XUMHUYECKOE, MarHHUTHOE).
DJIEKTPUYECKHI TOK B JKUAKOCTAX U ra3zax.

Onektpuyeckas 1enb. Cuima Toka. DiekTpuueckoe HampspkeHne. CONnpoTHBICHHE
MPOBOJHUKA. YJIETbHOE CONpPOTHUBJIIEHWE BemlecTBa. 3akoH Oma s  yyacTkKa IEMH.
[TocnenoBarenbHOE M ApAIETHFHOE COSTUHEHNE TIPOBOTHUKOB.

PaGota 1 MolHOCTh 3MeKTprYecKkoro Toka. 3akoH Jxoyns—JleHna. DnekTpuueckue Henu
U IOTPEOUTENH IEKTPUUYECKOI 3Hepruu B ObITy. KopoTkoe 3aMbikaHue.

[TocrosiHHbIE MarHWTHl. B3anMoneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJIe.
MaruauTHO€ noJie 3eMJIM U €r0 3HaYeHue Ui Ku3HU Ha 3emie. OnbIT Dpcrena. MarHuTHoe noJie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 31eKTpOMarauToB B TeXHUKE. JIeiiCTBHE MarHUTHOTO MOJIs
Ha IPOBOJHHUK C TOKOM. OJIEKTPOJABUIATENb IOCTOSHHOIO TOKa. lMcmosb3oBaHue
AJIEKTPOJIBUraTeNel B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @Papages. SBiaeHue  AIEKTPOMArHUTHOM  wHAYKIUU. [lpaBuno  Jlenna.
OnektporeHepatop. CrocoObl MNOMYy4YEHHUS JIIEKTPUYECKONW HHEPruu. ODIJIEKTPOCTAHIMU Ha
BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.
emoncmpayuu.

DnekTpusanus Teil.

JIBa pojia ANEeKTPUYECKUX 3apsiI0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpOKCTBO U ACUCTBUE JIIEKTPOCKOIIA.

DneKTpocTaTU4YeCcKas UHIYKLHUA.

3aKOH COXpaHEHUs EKTPUUECKUX 3apsi/IOB.

[IpoBOAHMKY U AUDIIEKTPUKH.

MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO TMOJIS.
HcroyHukH NOCTOSTHHOTO TOKA.

JlericTBUA SIIEKTPUYECKOTO TOKA.

0. DnexTpuyecKuit TOK B )KUIKOCTH.

1. Ta30BbIil pa3ps.

12. V3mepeHue CUIbl TOKA aMIIEPMETPOM.

13. N3mepeHue >NeKTPHUUECKOTO HANPSKEHUS! BOIBTMETPOM.

14. PeocTtat u Mara3uH CONpOTHBICHUN.

15. Bzaumo/ieiicTBHE MOCTOSTHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOXKHOCTHU Pa3/IeJICHHsI TOFOCOB MarHUTA.
17. MonenupoBaHUE MAaTHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

18. OmsiT Dpcrena.

RN~ E



19. MarHuTHOE MoJie TOKa. DJIEKTPOMArHUT.
20. [leiicTBHME MarHUTHOTO IOJISI HA TIPOBOJHUK C TOKOM.
21. DnexTpoaBUTATENb MOCTOSIHHOTO TOKA.
22. VlccnenoBaHue SIBICHUS 3JICKTPOMArHUTHOM HHTYKITHH.
23. OmbiTer Dapajes.
24. 3aBHCHMOCTD HAINpaBJICHUS HHIYKIIMOHHOTO TOKA OT YCJIOBHUI €r0 BO3HUKHOBEHHS.
25. DnexTporeHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopusie pabomot u onvimel.
OmnbITH IO HAOTIOICHHUIO IEKTPU3AIMH TEJI MHAYKIIHEH U IIPH COMPUKOCHOBEHHH.
HccnenoBanue neicTBUS AIIEKTPUUECKOTO MOJI HAa IPOBOJAHUKH U JUDJIEKTPUKH.
COopxka u mpoBepKa pabOThI AIMEKTPUIECKOM SN MOCTOSHHOTO TOKA.
W3mepenue u perynnpoBaHue CUIIbI TOKA.
W3mepenue u perynnpoBaHue HalpsHDKEHUS.
WccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYHIETO 4Ye€pe3 PE3UCTOpP, OT CONMPOTHUBICHUS
pe3ucTopa M HANPSKEHUS Ha PE3UCTOPE.

7. OnpIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUUECKOIO COMPOTUBIICHUS MPOBOIHHUKA
OT €ro JUIMHBI, IJIOIIa/Id MOTIEPEYHOT0 CEUEHHUs U MaTepHuaa.

8. IlpoBepka mpaBmiia CIOKECHUS HANPSHKCHUN TPH TOCIIEIOBATEIIbHOM COEIWHEHHWH JIBYX
PE3UCTOPOB.

9. IlpoBepka mpaBuIiIa JUIs CHITBI TOKA TIPU TApaJUICIIbHOM COCIMHEHUH PE3UCTOPOB.

10. Ompenenenune pabOTHI MEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

11. Omnpenenenre MOIIHOCTH JEKTPUUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.

12. WccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO Yepe3 JaMIouyKy, OT HalpsDKeHUs Ha
HEN.

13. Omnpenenenue KIIJ] narpeBarens.

14. HccnenoBaHue MarHUTHOTO B3aUMOJEHCTBUS MOCTOSIHHBIX MAarHUTOB.

15. U3ydyeHne MarHUTHOTO TIOJIA TIOCTOSHHBIX MAarHUTOB TMpPU HX OOBEAUHEHUH U
pas3esieHuu.

16. HccnenoBanue IeHCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnpIThl, JEMOHCTPUPYIOIIKE 3aBUCUMOCTh CHUJIbl B3aUMOJEUCTBHS KAaTyLIKA C TOKOM H
MartHuTa OT CUJIbl TOKA U HaIllPaBJICHUS TOKA B KaTYIIIKE.

18. N3ydeHue AeiicTBHSI MArHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.

19. KouctpyupoBanue u usydeHue paboThl IEKTPOIBUTATEIS.

20. Msmepenue KIIJ] anekTpoaBUraTenbHOM YCTaHOBKH.

21. OnbITel MO UCCIEIOBAHHUIO SBJICHUS DIEKTPOMATHUTHOW WHAYKIUU: HCCIEIOBAaHUE
W3MEHEHUI 3HAYCHUS U HAMIPABJICHUS HHAYKIIMOHHOTO TOKA.

ogakrwhE

9 KJIACC

Pazgen 8. Mexannueckue siBJICHHUA.

Mexannueckoe npuxeHune. MatepuanbHas Touka. Cuctema orcdé€ra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBWKEHHA. PaBHOMepHOE mNpsMoiuHENHHOe nABMkKeHue. HepaBHOMepHOe
psMOJIMHENHOE JBWKEeHHE. CpenHssi M1 MTHOBEHHAs CKOpPOCTb Tela INPU HEPABHOMEPHOM
JBHKECHUM.

Yckopenue. PaBHoyckopeHHOe npsiMosinHeiHoe ABrkeHne. CBoOoiHOe nageHue. OmbIThl
lNanunes.

PaBHOMepHOe NBIKeHUE 10 okpykHOcTH. [lepuon u yacrtora oOpamenus. JIuneitnas u
YI10Bast CKOPOCTH. LIEeHTpPOCTPEMUTEIIBEHOE YCKOPEHHUE.

IIepsbiit 3akoH Hprotona. Bropoii 3axkon Hserorona. Tperuit 3akoH Herorona. IIpuninun
CYIIEPIIO3ULIUHU CUIL.



Cuna ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHUS CKOJILKEHHMsS, CUjia TPEHHS
MOKOS, PYTUe BUABI TPEHUSL.

Cuna TsOKECTM M 3aKOH BCEMHPHOTO TATOTEHHSA. YCKOPEHHE CBOOOJHOTO TaJCHHUS.
IBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
[Ieperpy3KHu.

PaBHOBecue marepuanbHOU TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIIEHHON OChIO BpalleHus1. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3mMenenue mmmynbca. VMmynbe cuibl. 3aKOH COXpaHEHHs HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanudeckasi paboTa ¥ MOIIHOCTh. PaboTa cuil TspKeCTH, ynmpyrocT, TpeHus. CBsi3b
SHepruu U paboTel. [loTeHnuanbHas 3Heprus Tena, MOJHATOrO HaJ IMOBEPXHOCTHIO 3EMIIU.
[ToreHumanpHas 3Heprus c:xatod npyxuHsl. Kunernyeckas sHeprus. Teopema 0 KHHETUYECKOU
SHEpPruu. 3aKOH COXPaHEHUS] MEXaHUYECKOW SHEPTHH.

emoncmpayuu.

1. HaOnroneHnne MEXaHMYECKOTO ABMKEHHUS Tela OTHOCUTENBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHUE TyTeH U TPASKTOPHIA JBM)KEHUS OJJHOTO M TOTO XKE TeJla OTHOCUTEIHHO Pa3HBIX
TeJI OTCYETA.

3. M3mepeHune CKOPOCTH U YCKOPEHHSI TPSIMOTMHEITHOTO IBHKCHUS.

4. UccnenoBanue NpU3HAKOB PaBHOYCKOPEHHOTO JBHKEHUS.

5. Habnronenue nBukeHus Tena no oKpyKHOCTH.

6. HaOmoenne MeXaHWMYeCKHX SBJICHHM, MPOUCXOMANIUX B cUcTeMe oTcuéra «Tenmexkay
pH €€ paBHOMEPHOM U YCKOPEHHOM JBM>KEHUU OTHOCUTENILHO KabuHeTa (GU3HUKH.

7. 3aBHCHMOCTh YCKOPEHHS TeJIa OT MACChl TeJla U ACHCTBYIOIICH Ha HETO CHUJIBL.

8. Habmronenue paBeHCcTBa CHII TTPH B3aMMOJICHCTBUN TEJI.

9. U3meneHue Beca Tenla IpU YCKOPEHHOM JBUKEHHH.

10. Tlepenava ummysabca Ipu B3aUMOICHCTBUH TEJI.

11. TIpeoOpa3oBaHUs YHEPTUH TTPH B3aUMOICHCTBUH TEJI.

12. CoxpaHeHue UMIyJIbca MIPU HEYIIPYTOM B3aUMOJCHCTBUU.

13. CoxpaneHue uMmynbca Mpu aOCOIIOTHO YIPYTOM B3aUMOJICHCTBUH.

14. HaGmroneHue peakTUBHOTO JBUKCHHUSI.

15. CoxpaHeHune MexaHMYECKON SHEPTHUH MPU CBOOOTHOM IaICHUHU.

16. CoxpaHeHne MeXaHMYECKON SHEPTUH MPU IBIKEHUH TeJia MO JEHCTBUEM MPYKUHBI.

Jlabopamopnwie pabomel u onvimel.

1. KoncrpyupoBaHue TpakTa /Ui pa3roHa U JAIbHEHUIIIEr0 paBHOMEPHOTO JBUKEHHUS IIapuKa
WJIU TEJEKKU.

2. OmpeneneHue cpeiaHed CKOPOCTH CKOJBXKEHHUS OpycKa WM JBW)KCHHUS IIapHKa IO
HAaKJIOHHOM IJIOCKOCTH.

3. Ompenenenre YCKOpPEHHsI Tella IPH PABHOYCKOPEHHOM JIBIJKEHHUU IO HAKJIOHHOM
IIJIOCKOCTH.

4. UccnenoBanue 3aBUCUMOCTU MYTH OT BPEMEHHM NPU PABHOYCKOPEHHOM IBMKEHHH O€3
Ha4aJIbHOU CKOPOCTH.

5. [IpoBepka TUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM IBMKEHHU 0€3 HaudadbHONW CKOPOCTH
MYyTH OTHOCSTCS KaK psAJl HEYETHBIX YUCEN, TO COOTBETCTBYIOIIME IPOMEXKYTKH BPEMEHU
OJIMHAKOBBI.

6. HccnenoBaHue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CUITBI HOPMATbHOTO JaBJICHUS.

7. Onpenenenune ko3hHUIIMEHTA TPEHUS CKOTbKEHHS.

8. Omnpenenenue xECTKOCTU MPYKHUHBI.

9. Ompenenenne pabOTBl CHJIBI TPEHUS TIPU PABHOMEPHOM [JBWKCHHH Tela IO
TOPU30HTAIBHOM MOBEPXHOCTH.
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10. Ompenenenue pabOTHl CHIBI YOPYrOCTH IpPH TMOABEME Tpy3a C HCIOJIb30BAaHUEM
HETOIBM)KHOTO U TIOJJBMSKHOTO OJIOKOB.
11. M3yueHue 3aKkOHA COXPAHEHUS SHEPTHUMU.

Paznen 9. Mexannueckue Koj1e0aHHUS M BOJIHBI.

Konebarenpaoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJEOaHMIA: MEPUOJI, 4acToTa,
amMIMTyna. MareMatud4ecKuil M NpPYKMHHBIM MasTHUKM. IIpeBpamienne »sHepruum Ipu
K0J1e0aTeIbHOM JIBHKCHHUH.

3aryxatommue kojeOaHus. BeiHyKaeHHbIe Kojiebanus. Pezonanc. MexaHnyeckue BOJHBI.
CpoiicTBa MexaHM4ECKUX BOJIH. [Ipo10sibHBIE U MONIEpEeYHbIE BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTb
e€ pacrpocTpaHeHHs. MexaHUYeCKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.
3Byk. ['poMKOCTh 3ByKa U BeIcOTa ToHa. OTpaskeHue 3ByKa. MIHppa3ByK U ynbTpa3ByK.
emoncmpayuu.

Habmonenue xonebanuii Tea noj 1eHCTBUEM CHUIIBI TSKECTH U CHIIBI YIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha IPY>KHUHE.
Habmtoienue BbIHYX/IEHHBIX KOJIe0aHUI 1 pe30oHaHca.
Pacnipoctpanenue mpoJ0abHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).
Habmtoenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTHYECKHI pe30HaHC.

ﬂaﬁopamopubte pabomot u onvimol.

1. Onpenenenue 4acTOTHI U EPHOJIa KOJIeOaHUI MaTeMaTHUYECKOIO MasiTHUKA.

2. Ompenenenne 9aCTOTHI U EPHOa KOIeOaHUH TPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH NepHoAa KoJieOaHU MOJBEINIEHHOTO K HUTH T'py3a OT JJIUHBI
HUTH.

4. UccnenoBanue 3aBUCUMOCTH MEepHOJa KOJeOaHU! MPY>KMHHOTO MasiTHUKA OT Macchl Ipysa.

5. [IpoBepka HE3aBUCUMOCTH NepuUoaa KojaeOaHuM rpysa, MOJBEIIEHHOTO K HUTH, OT MacChl
rpysa.

6. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTH Tepro/ia KojaeOaHui Npy>KUHHOTO MasiTHUKA OT
MacCChl I'py3a U KECTKOCTU MPYKHUHBI.

7. V3mepeHue yCKOpeHUs CBOOOTHOTO MaICHHUS.

Pa3znen 10. DjieKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.

DIEKTPOMarHUTHOE TOJIe. DJIEKTPOMArHUTHbIE BOJHBI. (CBOICTBA 3JIEKTPOMArHUTHBIX
BOJIH. [lIkana 35eKTpoMarHuTHBIX BOJIH. Vcrionb30BaHne 3J€KTPOMArHUTHBIX BOJIH JUIsl COTOBOM
CBS3U.

DnekTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BoHOBbBIE CBOMCTBA CBETA.

Hemoncmpauuu.

1. CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.

2. BonHoBbIe CBOICTBaA CBeETA.

Jlabopamopnuie pabomel u onvimel.

1. MH3ydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MMOMOIILI0 MOOMIBHOTO TesedoHa.

Pa3nen 11. CBetoBble siBICHHS.

JlyueBas monenb cBera. Mcrounuku ceera. [IpsmosimHelHOE paclpOCTpaHEHHUE CBETA.
3armenus Connua u JIynel. Otpakenue ceta. [1nockoe 3epkano. 3akoH OTpakeHHs CBETA.

IIpenomnenue cBera. 3aKoH IpesoMileHus cBeTa. 11oJIHOe BHyTpEeHHEE OTPAKEHUE CBETA.
Hcnosp30BaHNEe NOJHOTO BHYTPEHHETO OTPAXXEHHS B ONTHYECKUX CBETOBOJAX.

Jlunza. Xox mydeit B nuH3e. OmnTuueckas cucrema (oToammapara, MHKPOCKONA H
Tesneckona. ['a3 kak onTuueckas cuctema. bim3opykocTs U 1alnbHO30PKOCTb.

Paznoxenne 6enoro ceeta B ciekTp. OmnbiTel HetoToHa. ClioskeHue CreKTpaIbHbBIX I[BETOB.
Hucnepcus certa.

Jemoncmpayuu.

ogakrwdpE
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[IpssMOnMHENHOE PACIIPOCTPAHEHHUE CBETA.
OTtpaxxeHue cBera.
[omy4yenne n300pa’keHHit B IUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue ceera.
OnTHyeckuil CBETOBO/I.
Xox mydeil B coOuparolieil JInH3e.
XoJ JIydel B paccenBaroley JIMH3E.
[Tonyuenue n300paxeHU ¢ TOMOIIBIO JIUH3.
[punnun neiictBus goroanmapara, MUKpPOCKOIIA U TEJIECKOTIA.
10 Monens riasa.
11. Paznoxxenue 6e10r0 CBETa B CIIEKT.
12. TlomydeHue GeoTo CBETa MPH CIOKEHUU CBETA PA3HBIX IIBETOB.
Jlabopamopubvie padbomot u onvimel.
1. MHccnenoBaHue 3aBUCMMOCTH YyIJla OTPa)XKEHHUSI CBETOBOTO JIy4ya OT yrija MaJeHHsl.
2. N3zyueHme xapakTepUCTHK M300paXeHHS IPEMETa B ITIOCKOM 3epKaje.
3. MHccnemoBanume 3aBHCHMOCTH yriia MPEJOMIICHHS CBETOBOTO Jyda OT yrijla MMajaeHHus Ha
IPaHULIE «BO3IyX—CTEKIION.
4. Tlomyyenue n300pa’keHUI C OMOIBIO COOUPAIOIEH JTMH3BI.
5. Omnpenenenune GOKYCHOTO paCCTOSIHUSI U ONITUYECKOM CHIIbI COOMpArOIIel JTUH3BL.
6. OnBITHI IO Pa3JIOKEHUIO OEIOTO CBETA B CIIEKTP.
7. ONBITBI 1O BOCHPHATHIO IBETa TPEJAMETOB INPH WX HAOIIOJECHUH Yepe3 IBETOBBIC
(UITBTPHI.

Pa3nen 12. KBanToBbIe ABJICHUS.

Omnwiter Pe3epdopna u mranerapuas mozaenb aroma. Moaenb aroma bopa. Mcnyckanue u
noryionieHue ceera atoMoM. KBaHTel. JInHelyaThlie CIIEKTPHI.

PamnoaktuBHOCTh. Anb(da, Oera- u ramma-usnydeHus. CTpOEHHE aTOMHOTO spa.
Hyknonnass Monens aromHoro snapa. M3otombel. PamnoaktuBHbIE mpeBpaumieHus. llepuon
MOJIypacnaa aTOMHBIX siJIep.

SnepHble peakiuy. 3aKOHBI COXPAHEHHUS 3apsJOBOTO U MAcCOBOTO YHCEN. DHEpPrus CBSI3U
aToMHbIX sjaep. CBs3p Macchl W SHepruu. Peakuuu cuHte3a W AeneHust sjep. Mcrounuku
sHepruu CosiHIA U 3BE3I.

Snepnas suepreruka. JlelicTBHs paOaKTUBHBIX U3TYyYEHHUI HA KUBbIE OPTraHU3MBI.
emoncmpayuu.
CrieKTphl U3JIy4eHUs U TOTJIOMICHHUS.
CrieKTpsl pa3IU4HbIX I'a30B.
Crektp BogOpoOa.
Habmonenue TpekoB B kamepe BusbcoHa.
PaGota cuérunka HOHU3UPYIOMIHUX U3TYUCHHI.
Peructpanus nznydeHus NpupoIHbIX MUHEPAJIOB U MPOIYKTOB.
ﬂaﬁopamopnue padomul u onvimol.
1. HaGmtoneHue CIUIOMHBIX U JIMHEHYAThIX CHEKTPOB U3TyUeHHUS.
2. MHccnemoBaHue TpPEKOB: HU3MEpPEHHE SHEPrMM YAacTUIBl IO TOPMO3HOMY MYTH (IO
dororpadusm).
3. M3mepeHue paanoakTUBHOTO (OHA.

IToBTOpPHTENIBLHO-00001IAK0IIINI MOLYIb.

[ToBTOpUTENBbHO-0000IIAIOMIMIT  MOIYNb  TNpeAHa3HAa4eH Ul CHCTEMaTU3allud U
0000I111eHUsT TPEIMETHOTO COJIEPKAHMS U OTIBITA JIEITEIbHOCTH, IPHOOPETEHHOTO MPH U3YYEHUHU
BCEro Kypca (pu3ukH, a Taxke A MOATOTOBKM K OCHOBHOMY IOCYAapCTBEHHOMY 3K3aMEHY I10
¢bu3uke a5 00yJaroUINXCsl, BHIOPABIINX 3TOT YU€OHBIN MpeaMeET.

CoNooR~LNE

o E
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IIpy wm3ydeHMM JAHHOTO MOJIYJS pPEAIU3YHOTCA M CHUCTEMATU3UPYIOTCS  BUIBI
NEATeNbHOCTH, Ha OCHOBE KOTOPBIX oOOecrmeunBaeTcs JOCTIKEHHE TPEAMETHBIX U
MeTanpeIMETHBIX IUIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUs, (HopMUpPYeTCs eCTECTBEHHOHAaydHas
IpaMOTHOCTL: OCBOCHHEC HAYYHbIX MCETOJOB HCCICOAOBAHUA SIBIICHUH npupoabl W TCXHHUKH,
OBJIAICHUC YMCHUIAMU OOBACHATE (1)I/I3I/I‘ICCKI/IC SABJICHUA, NPUMCHAA IMOJYYCHHBIC 3HaHW:,
peuaTth 3aga4r, B TOM YUCJIC KAYCCTBCHHBIC U OKCIICPUMCHTAJIbHBIC.

[IpyHIMNMAIBHO EATEIPHOCTHBIN XapaKTep AAHHOTO pasjiera pealn3yercs 3a CYET TOro,
qTo 06yqa1011meca BBIIIOJIHAIOT 3aaHus, B KOTOPBIX UM IIPEAIaracTcA:

Ha OCHOBE MOJY4YE€HHBIX 3HAaHUI paclo3HaBaTh U HAYYHO OOBSACHATH (PU3HUECKUE SIBIICHUS
B OKPYKAIOIIEW MPUPOJE U MIOBCEIHEBHOM KU3HH;

HCII0JIb30BAaTh HAYYHBIC MCTOAbI MCCICAOBAHUA (1)H31/I‘-IGCKI/IX $[BJ'ICHI/II\/'I, B TOM 4YHCJIEC JIA
IMPOBEPKU TUIIOTE3 U MOJTYUCHUSA TCOPETHICCKUX BBIBOJIOB,

OOBICHSITH HAay4YHBIC OCHOBBEI HanOoJiee BaKHBIX )IOCTI/I)KGHI/II\/'I COBPEMECHHBIX TGXHOHOFHﬁ,
HAnpuMep, MNPAKTHUYCCKOTO HCIIOJIB30BAHHA PAa3IMYHbBIX HCTOYHHWKOB OHCPIrMH HA OCHOBC
3aKOHa MPEBpALICHUA U COXPAHCHUS BCEX U3BCCTHBIX BUIOB DHCPIUH.

INJIAHUPYEMBIE PE3YJbTATBI OCBOEHUSI MTPOT'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA
W3ydyenne ¢u3uku Ha ypOBHE OCHOBHOTO 0O0IIero oOpa3oBaHMs HamlpaBieHO Ha
AOCTHIKCHUC JIMYHOCTHBIX, MCTAITPECAMETHBIX U MMPEAMCETHBIX O6p330BaTeJ'II)HI)IX PE3YIbTATOB.
B pesynpraTe wu3ydeHuss (PU3MKM HA YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs Y
obOyuarorierocs OyanyT choOpMHUPOBaHBI CISAYIONTNE TUIHOCTHBIE PE3YyIbTaThl B YaCTH:

NATPUOTHYECKOT0 BOCIIUTAHUS:

- TIPOSIBJICHUE MHTEpEca K UCTOPHH M COBPEMEHHOMY COCTOSTHHUIO POCCHUUCKON (PU3NUYECKON
HayKH;

- IICHHOCTHOE OTHOILIEHUE K JOCTI)KEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaskIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKJICHUHU OOIIECTBEHHO 3HAYUMBIX M 3TUYECKUX
po0sieM, CBA3aHHBIX C MPAKTUYECKUM MIPUMEHEHHUEM JOCTIKEHUN (DU3HKY;

- 0CO3HAHUE BAXKHOCTH MOPAJIbHO-3TUYECKUX MPUHLIUIIOB B IEATEIHHOCTH YUEHOTO;

3) 3cTeTM4YeCKOr0 BOCIIUTAHMS:

- BOCHPHUSTHE 3CTETUYECKUX KadecTB (PM3MUECKON HayKu: €€ rapMOHUYHOTO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NMO3HAHUA:

- OCO3HAaHHE IIEHHOCTH (U3NYECKON HAYKH KaK MOIIHOTO HWHCTPYMEHTA MO3HAHHS MUPA,
OCHOBBI Pa3BUTHSI TEXHOJOT U, BaKHEHIIIEH COCTaBISIONICH KYIbTYPbI;

- pa3BUTHE HAYYHOU JF0003HATENLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKOM JeSITENbHOCTH;

5) popmMupoBaHus KYJbTYPbI 310POBbSi U SIMOLHOHAJIBHOI0 0JIATONOTYYHs:

- 0CO3HAHUE IICHHOCTH 0€30MacHOro 00pa3a KH3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUDE,
BOKHOCTH TPaBWJI OE30MACHOTO TMOBEJIEHUS Ha TPAHCIOPTE, Ha AOpOrax, ¢ JIEKTPUUECKUM U
TEIUIOBBIM 000PYJOBaHHEM B IOMAIITHUX YCIOBUSIX;

- cOpMUPOBAHHOCTH HaBbIKA pedIeKCHH, IPHU3HAHIE CBOETO MpaBa Ha OMIMOKY U TaKOTO Ke
MpaBa y Ipyroro 4eIoBeKa;

6) TPy10BOr0 BOCIIUTAHUA:

- aKTHBHOE y4acTHe B pEIICHHH MPaKTUYECKUX 3a7ay (B paMKaX ceMbH, 00pa3oBaTeIbHOMN
OpraHM3aIiy, TOPOJa, Kpast) TEXHOJIOTUYECKON U COIMATLHOM HAIMPaBIEHHOCTH, TPEOYIONIUX B
TOM YHUCIIe U (PU3HUECKUX 3HAHU;

- HHTEPEC K MPAKTUYECKOMY U3YyUeHUI0 TTpodeccuii, CBA3aHHBIX C (U3UKOM;

7) IKOJIOrN4YeCKOro BOCIUTAHUA:
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- OpHUEHTalUs Ha MpUMEHEHHE (HU3NYECKUX 3HAHWHM I pelmeHus 3agad B OOJIaCTH
OKpY’Karolllel Cpelibl, MJIaHUPOBAHMS MOCTYIKOB M OLIEHKH MX BO3MOXKHBIX IOCIEACTBUM IS
OKpY’Karollen Cpeibl;

- 0CO3HAHUE II100aJIbHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeEM U ITyTel UX pPelleHus;

8) ajanTanuu K M3MEHSIOUIMMCS YCJI0OBHUAM COUMAJIBLHON U IPUPOIHOM Cpe/bl:

- NOTPeOHOCTh BO B3aMMOJCWCTBMM TIPHU BBINOJIHEHMH MCCIEAOBAHUA M IPOEKTOB
(bu3nvecKoil HaIPaBICHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSIM JPYTUX;

- MIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JEATEIbHOCTD;

- TOTpPeOHOCTh B (OPMUPOBAHUHM HOBBIX 3HAHUH, B TOM Yucie (HOpMyIHpOBATh HIEH,
MOHSTHS, TUTIOTE3bI O (PU3UUYECKUX 0OBEKTAX U SIBICHUSX;

- 0cO3HaHUE JIe(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKU;

- IJIAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NUYECKUX 3HAHMIA;

- CTpEMJIEHUE aHAJU3UPOBATH U BBISBIATH B3aUMOCBS3HU MPUPOIbI, OOIIECTBA U IKOHOMUKH,
B TOM UYHCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

- OILIGHKa CBOMX JEHCTBHIl C y4€TOM BIMSHHMA Ha OKPYKAIOLIYI0 Cpely, BO3MOKHBIX
ri100aJIbHBIX MTOCJIEACTBUM.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesymbraTe oOcBOeHHWs TporpaMMbl 1O (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOydJaromerocss OyayT copMUpOBaHBI MeTampeaMeTHbIe Pe3yabTaThl,
BKIIIOHAIOIIKUE TMO3HABATCIIBHBIC YHHUBCPCAJIBHEBIC yqe6HLIe HeﬁCTBHﬂ, KOMMYHUKAaTHUBHBIC
YHHUBEpCaJIbHbIC YUeOHbBIE ICHCTBUSI, PETYISITUBHBIC YHUBEPCATIbHbBIC YUCOHBIC ICHCTBHUSI.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1eliCTBHS
ba3oBrble Jornyeckue 1ecTBUSA:
®  BBIIBIIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC IPU3HAKU 0OBEKTOB (SIBIICHHIA);
®  YCTaHaBIMBATh CYIICCTBEHHBIH MPU3HAK KIaCCHU(DHUKAIINU, OCHOBAHHS ISl 0000IICHUS |
CpaBHEHHS,
®  BBIIBJIATH 3aKOHOMEPHOCTH W MPOTHBOPEUUS B pacCMaTPUBAEMbIX (PaKTax, JaHHBIX H
HAOJTFOICHUSX, OTHOCSIINXCS K (PU3UYECKUM SIBIICHHSIM;
®  BBIIBJSITh NPHYUHHO-CIICACTBEHHBIC CBS3M TPU HM3YYCHUH (DU3HYECKUX SIBICHUH U
MIPOIIECCOB, JICNIATh BHIBOJIBI C UCIIOJIB30BAHUEM JICTYKTUBHBIX M HHIYKTUBHBIX YMO3aKIIIOUCHUH,
BBIJIBUTaTh THIIOTE3bI O B3aUMOCBSI3IX (PM3NUYECKUX BEIIUYHH;
®  CaMOCTOATEIBHO BBIOMpAThH CIOCOO perieHus yueOHol (usnueckoi 3amaun (CpaBHEHUE
HECKOJIbKUX BapHaHTOB PEILICHHS, BHIOOP HamOOJIee MOAXOISIIEIO C YY4ETOM CaMOCTOSITEILHO
BBIJICJICHHBIX KPUTEPHUER).
Ba3oBble ucciaenoBaTebcKue IelCTBHUS:
®  WCIIOJIb30BaTh BOIPOCHI KaK UCCIIEIOBATEIbCKHI HHCTPYMEHT ITO3HAHHS,
®  TPOBOJUTH IO CAMOCTOSTEIILHO COCTABJICHHOMY IUIAHY OTBIT, HECIIOXKHBIH (U3NUCCKUI
AKCIIEPUMEHT, HEOOIbIIIOE HCcCeI0BaHNe (PU3UUECKOTO SIBICHUS,
e OIEHMBATh HAa MPUMEHHUMOCTh M JIOCTOBEPHOCTh WH(OpPMAIMIO, TOTYYCHHYIO B XOJ€
WCCIIeTOBAHUS HII SKCIIEPUMEHTA;
®  caMOCTOATENbHO GPOpPMYIHPOBATH 0OOOOIIEHUS U BBIBOJIBI TI0 pe3yabTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS, OTIBITA, UCCIICIOBAHMS,
® [POTHO3UPOBATH BO3MOXKHOE AalibHEHIIee pa3BUTHE (DU3HUECKUX MPOIECCOB, a TaKKe
BBIJIBUTATh MPEIOJIOKEHUs 00 UX PAa3BUTHUHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.
Padora ¢ undopmanueii:
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® TPUMEHSTHh pa3IMYHBIE METOJbl, MHCTPYMEHTHI M 3alpoChl IpU MOUCKE U OTOOpe
nHGOpMAIIUY WK TaHHBIX C YIETOM MPEUIOKEHHON yueOHOM (hru3nyecKoi 3a1auu;

®  AHANM3UPOBATh, CHUCTEMATH3MPOBATH M HHTEPHPETHPOBATH HH(POPMALUIO Pa3THIHBIX
BUJIOB U ()OPM TIPECTABIICHHUS;

®  CaMOCTOSTENILHO BBIOMpAaTh ONTHMAJIbHYIO (OpMY TMpeACTaBICHUS WHPOpPMALUU U
WLTIOCTPUPOBATH PeIIacMble 3314l HECIOKHBIMH CXEMaMH, TUarpaMMaMu, HHOW TpaduKoi U
WX KOMOWHAIUSIMHU.

KoMMyHuUKaTHBHBbIE YHUBePCAJbHbIE YUeOHbIe JeilicTBUA:

e B Xxo0/¢ OOCYXJIeHHUs Yy4eOHOTO MaTepualia, pe3yJlbTaToB JaOOpPATOPHBIX paldoT U
MPOEKTOB 3a/1aBaTh BOTMPOCHI TIO CYIIECTBY OOCYXIaeMOW TEMBbl W BBICKa3bIBaTh WJICH,
HaIleJICHHBIE Ha PEIICHUE 3a/1a41 U TOJIepKaHne 0J1aroKenaTeTbHOCTH OOIIeHS,

® COMOCTaBIATH CBOM CYXKIEHHS C CYXJICHUSMH JpPYyrHX YYaCTHHKOB JIMAJIOTa,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIIN;

®  BBIPAXaTh CBOIO TOUYKY 3PCHHUS B YCTHBIX U ITUCbMEHHBIX TEKCTAX;

e TyONMYHO  TPEACTABISATH  PE3yJAbTAaThl  BBITOJHEHHOTO  (PM3UYECKOTO  OIBITa
(9KCIIeprMeHTa, UCCIIEAOBAHMS, TTPOCKTA);

® TIOHMMAaTh W HMCIOJBH30BATH MPEUMYIIECTBA KOMAaHIHOW U WHIUBHUIYATbHON pabOTHI MpH
pElIeHUH KOHKPETHOHN (pu3HuecKoil mpoOieMsl;

® TpUHUMATh IEJTM COBMECTHON JEATENbHOCTH, OPraHW30BBIBATH IEHCTBUS 10 €&
TOCTIDKEHHUIO: PaCIIPEeNieNIATh POJIH, OOCYKIaTh MPOIECCHl U Pe3yJIbTaThl COBMECTHON PalOTHI,
0000111aTh MHEHHUS HECKOJIbKUX JIFOJIEH;

e  BBLINOJIHATH CBOIO YacTh pabOThl, JOCTUTas KAauyeCTBEHHOTO pe3ylbTaTra IO CBOEMY
HaIpPaBJICHUIO U KOOPJIUHUPYS CBOU ACHCTBUS C JPYTUMHU WICHAMU KOMAaH/IbI;

e  OIEHMBATh KAUe€CTBO CBOETrO BKJIAJa B OOLIUII MPOAYKT 1O KPUTEPHUSAM, CAMOCTOSITEIHHO
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepPcaJIbHbIe YUeOHbI€e e CTBUSA
Camoopranuszanms:

®  BBIABIAATH NMPOOJEMBbl B )KU3HEHHBIX U YUEOHBIX CUTYaLUSX, TPEOYIOMIMUX JUIsl pelIeHus
(buznyecKux 3HaHUIA;

® OpHUEHTUPOBATHCA B PANIUYHBIX TOJAXOJAX MPUHATHS pelleHud (MHAWBHIyaIbHOE,
MIPUHSATHE PEIICHUs B TPyIIe, IPUHITHE PELICHUI IPYIIOii);

®  CaMOCTOATEIbHO COCTAaBJIATH AQITOPUTM pelIeHUs (U3MUECKON 3aJaud WK IJIaHa
UCCIIEIOBAaHUSI € Y4€TOM HMEIOIIUXCS PECYypcoB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMeHTHPOBATh MpeAsiaraeMble BapUaHThl PELICHU;

e  JenaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJ1b, IMOLMOHAIbHBIN HHTEJJICKT:

e  JaBaTh a/ICKBATHYIO OIICHKY CUTYyallu U IpeJyiaraTh MiaH e€ U3MEHEeHHUS,

e OOBACHATH MPUYMHBI JOCTHKEHHSI (HEJOCTHKEHUSI) Pe3y/IbTaTOB JIEATEIBHOCTH, 1aBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTHBBI B JEATEIHHOCTH (B TOM YHCIIE€ B XOJ BBHITIOJHEHHS (U3NYECKOTO
WCCIIETIOBAHUSI WJIM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBIIHUXCS CHUTYaIlUH,
YCTaHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYIHOCTEH;

®  OILICHMBATh COOTBETCTBUE PE3YyIbTaTa LEIN U YCIOBUSIM;

e CTaBUTH ce0s Ha MECTO JAPYroro 4eloBeKa B XOJE CIOpa WM JAUCKYCCHH HAa HAyYHYIO
TE€MY, HIOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;
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® TpuU3HaBaTh CBOE MpaBO Ha OMMOKY MNpH peleHUuH (PU3MUECKUX 33734 WIH B
YTBEPKJICHUSAX HA HAy4HBIE TEMBI M TAKOE K€ IIPABO APYIOro.

NPEAMETHBIE PE3YJIbTATbBI
K xonmy oOyuenust B 7 KJjacce mpeaMETHBIE pe3yIbTaThl HAa 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0OyUAIOIIUXCS YMEHUN:

® UCIIOJNIb30BAaTh MOHATHUS: (PU3MYECKME M XUMHUYECKHE SBJIEHUS, HaOI0AeHUE,
HKCTIEPUMEHT, MOJIEIb, THIIOTE3a, SAMHUIBI (PU3MUECKUX BEIWYHH, aTOM, MOJICKYJIa, arperaTHbie
COCTOSIHUSL  BellecTBa (TBEpHOE, JKHUIKOE, Ta3000pa3HOE), MEXaHUYECKOE JIBUYKEHHE
(paBHOMEpHOE, HEPAaBHOMEPHOE, MPSAMOJUHEIHOE), TPAeKTOpHUs, PaBHOACUCTBYIOIIAsl CHJIA,
nedopmarus (ynpyras, IIacTUYecKas ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

e paznmuuath sBieHUS (AUQQy3us, TEMIOBOE IBMKEHHUE YACTHUIl BEIECTBA, PABHOMEPHOE
JBUKEHHE, HEPaBHOMEPHOE IBMKEHHE, WHEPLIMsS, B3aUMOJECHCTBUE TeJ, paBHOBECHE TBEPIBIX
TeJ C 3aKperIEHHOW OCBIO BpalleHMs, Mepefada JaBleHUs TBEPIAbIMU TeJaMU, )KUIKOCTSIMHU U
razamu, arMoc(epHoe JaBlIeHUE, IUIaBaHME TeJ, MPEBPALIEHUS MEXaHWYECKOH 3Hepruu) Mo
OMHMCAHUI0O UX XapaKTEPHbIX CBOICTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOMIMX JaHHOE
(buznyecKoe sIBICHUE;

®  pacrno3HaBaTh MPOSIBICHUE M3YyYEHHBIX (PU3UUECKUX SBJICHHM B OKpYXKalolleM MHUpE, B
TOM YHCIe (PU3MUECKHUE SBICHUS B MPUPOJIE: TPUMEPHI ABIKEHHS C PAa3JIMIHBIMA CKOPOCTSIMH B
KUBOW W HEXHBOW TpHpOJE, ICWCTBHE CHIIBI TPEHUS B TPHPOJIE W TEXHHUKE, BIHMSHUE
aTMOC(epHOro JaBJICHUs Ha XKMBOW OpPraHu3M, IUIaBaHuE pbIO, pplyaru B Teje YeJOBeKa, MpHU
3TOM NEpPEBOJUTh IMPAKTHUYECKYIO0 3aJadyy B Y4eOHYI0, BBIJEIATh CYLIECTBEHHBbIE CBOICTBA
(mpu3Haky) PU3NYECKUX SBIICHUIA;

®  ONUCBIBATH M3YYEHHBbIE CBOMCTBA Tel U (PU3UUECKUE SBICHHS, MCIOJB3Ys (PU3MUECKHUE
BEIMUYUHBI (Macca, 00bEM, IUIOTHOCTh BEILECTBA, BPEMs, MyTh, CKOPOCTb, CPEAHSsS CKOPOCTb,
CHJla YIPYrocTH, CHJIA TSXKECTH, BEC Tela, CUJla TPEHHUs, AaBleHHUe (TBEPAOrO Telna, KUAKOCTH,
ra3a), BBITAJIKUBAIOLIAsl CWJIa, MEXaHU4eckass paboTa, MOLIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KOA(QQULHEHT MOJIE3HOr0 AEHCTBHS MEXaHHW3MOB, KMHETHYECKas M MOTEHIHaJbHAs SHEpPrus),
IIPY ONUCAaHUM MPABUIBHO TPAKTOBaTh (DU3NYECKUH CMBICI MCIIOJb3YEMbIX BEIMYMH, HX
0003HaueHMsI U €IUHULBI (PU3UUECKUX BEJINYMH, HaXOAUTh (OPMYIIbl, CBSA3bIBAIOIIME JAHHYIO
(GU3NYECKy0 BEIUYMHY C IPYTMMHU BEIMUYMHAMM, CTPOUTH I'paMKu M3yYEHHBIX 3aBHCUMOCTEH
(bu3n4ecKux BEIUYNH;

®  XapaKTepU30BaTh CBOWCTBA Tel, (PU3NYECKUE SIBJICHHS U IPOLIECCHI, UCIOJIb3Ys MpaBUiia
CJIO’KEHUS CHII (BJOJIb OJHOM mpsiMoii), 3akoH ['yka, 3akoH [lackans, 3akoH ApxuMena, NpaBUiIo
paBHOBecus pblyara (0J10Ka), «30J10TO€ NMPaBUIIO» MEXAaHUKH, 3aKOH COXPAaHEHHsI MEXaHHUUECKOM
SHEpPIrUM, TMpU 3TOM JaBaTh CIOBECHYO (OPMYIMPOBKY 3aKOHa M 3allUCBIBaTh €ro
MaTeMaTH4YECKOE BBIPAXKECHUE;

e  OOBIACHATH (PU3MUYECKHE SIBJICHUS], IPOLIECCHI U CBOMCTBA TEJl, B TOM YMCJIE U B KOHTEKCTE
CUTyallUi MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH NMPUUYUHHO-CIECICTBEHHbIE CBS3H,
CTpOUTh OOBACHEHHE M3 1—2 JOrMYecKMX HIaroB ¢ OMopod Ha 1—2 HM3y4EHHBIX CBOMCTBa
¢bu3nUecKkux ABICHUN, (PU3NUECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

e pemarh pacuéTHble 3aauyd B 1-2 JEHCTBUS, MCIOJB3Yys 3aKOHBI U (HOpMYyIbI,
CBsI3bIBalOIME (PU3MUYECKHE BEIMYMHBI: Ha OCHOBE aHalu3a YCJIOBMs 3a7aydl 3allMChIBATh
KpaTKoe YCIIOBHE, MOJICTAaBIATh (hpU3NyYecKre BEIMYUHBI B (HOPMYJBl M MPOBOJUTH PACUETHI,
HaXOJIUTh CIIPaBOYHbIE JaHHbIE, HEOOXOAUMBIE ISl PEIICHHUs 3aj1a4, OLIEHUBATh PEATUCTHYHOCTh
MOJIy4eHHOH (PU3nUecKol BEINYHHBI,

®  pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PELIUTh MPU MOMOIIN (PU3UIECKUX METOIO0B,
B OIMCAHWUHU HCCIICOBAHUS BBIIEIATH MPOBEPSIeMOE MPENONIoKEeHUe (TUIOTe3y), pa3iuyaTh U
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MHTEPIPETUPOBATh MOJTYYEHHBIH pe3ylbTaT, HAXOIUTh OIIMOKH B XOJ€ OMbITA, JAETaTh BHIBOIbI
110 €T0 pe3yabTaTaM;

®  TPOBOJUTH OIBITHI MO HAOIIOAECHUIO (DU3WYECKUX SIBICHUN WM (PU3UUECKUX CBOKCTB
Tel: (opMyTUpOBATH MPOBEPSEMBIE MPEATIONOKEHHS, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO
000pyI0BaHUSs, 3aIMCHIBAT XOJI OTIBITAa U (POPMYITUPOBATH BBIBOIBI;

®  BBLIIOJIHATH NPSIMbIE U3MEPEHUSI PACCTOSIHUSA, BPEMEHM, Macchl Tena, 00bEéMa, CUIIbl U
TEMIEepaTypbl ¢ UCIIOIH30BAHUEM AHAIOTOBBIX U MHU(POBBIX MPUOOPOB, 3aMUCHIBATH MOKA3AHHS
prOOPOB ¢ YIETOM 33aJaHHOW a0COTFOTHOM MOTPEITHOCTH U3MEPEHUIA;

® [IPOBOJUTH MCCIEJAOBAHHWE 3aBHCUMOCTH OJHOW (PM3MUYECKON BEIMYUHBI OT JAPYrou ¢
WCI0JIb30BAHMEM MPSIMBIX U3MEPEHHH (3aBUCUMOCTH IIYTH PaBHOMEPHO JIBWXKYIIETocs Teia OT
BpEMEHHU JIBIKEHHUS Tejla, CWJIbl TPEHHUS CKOJIbKEHHS OT Beca Tejla, KadyecTBa o0paboTKu
MIOBEPXHOCTEN TEJ W HE3aBUCHUMOCTHU CUJIbI TPEHMS OT IUIOIIAJN CONPUKOCHOBEHMSI TEJI, CHIIbI
YOPYrOCTH OT YAJUHEHHS NPYKUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHON 4YacTU
Tela U OT IUIOTHOCTH >KUJKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTU Tela, OT IJIyOWHBbI, Ha
KOTOPYIO TIOTPYKEHO TEJIO, YCIOBUM IJIaBaHMS TEJ, YCIOBUN paBHOBECHS pblyara U OJIOKOB),
y4acTBOBAaTh B IUIAHWPOBAHUU Y4EOHOTO HCCIIEJOBaHMS, cOOMpaTh YCTaHOBKY M BBINOJIHATH
U3MEpeHus, CcleAysd MpeaJoKeHHOMY IUIaHy, (UKCUPOBATH PpPE3yNlbTaThl IOJYYEHHOMN
3aBUCHUMOCTH (DU3MYECKUX BEJIWYUH B BHJIE MNPEUIOKEHHBIX TaOnul M TpaduKoB, IeNaTh
BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEOBAHMUS;

® [POBOJIUTH KOCBEHHbIE HW3MEpEHUs (U3NYECKUX BEIUYUH (TUIOTHOCTH BEIIECTBA
KUAKOCTU U TBEPIOTO Tella, CHJa TPEHUS CKOJBKEHHUS, JTaBJICHHE BO3/yXa, BHITAJIKHUBAIOIIAs
CWa, ACWCTBYIOIIAsl HAa MOTPYKEHHOE B KUIKOCTH TEN0, KOIPQPHUIIMEHT MOJIE3HOTO NeHCTBUS
MPOCTBIX MEXAHHM3MOB), CIEAYS MPEAJOKEHHOM WHCTPYKIMH: MPH BBINOJIHEHUU W3MEpPEHUil
coOuparth SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIUHCIISITh 3HAUEHNE ICKOMOMW BEJTMUYHHBI;

e coOmomaTh TpaBWiIa TEXHUKM OE€30MAacCHOCTH Tpu paboTre C  J1abopaTOpHBIM
000pyI0BaHUEM;

e yKa3plBaTh NPUHLHUIIBI JEHCTBUS MNPUOOPOB U TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETpP, JAWHAMOMETp, COOOIIAIOUIUECS COCYAbl, OapoMeTp, pbluar, MOJIBMKHBIA U
HEMOABWKHBIN OJIOK, HAKJIOHHAS MJI0CKOCTB;

®  XapaKTepU30BaTh MMPHUHIIUIBI JEHCTBUS U3y4YEHHBIX TPUOOPOB U TEXHUUECKUX YCTPOUCTB
C Omopoil Ha HUX omnucaHus (B TOM 4YHWCJe: NOAUIMITHUKH, YCTPONCTBO BOJOMPOBOJIA,
TUIPaBIMYECKUNA MPecc, MaHOMETP, BBHICOTOMEP, MOPIIHEBON HACOC, apeoMETp), HCHOJb3Ys
3HaHMUS O CBOMCTBaxX (U3NYECKUX SBJICHUH U HeoOXoaumble (U3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

® [PUBOJAUTH TNpuUMEpbl (HAXOAUTh HWH(GOPMALMIO O TpUMEpax) MPAKTUYECKOrO
WCIO0JIb30BaHUs (PU3NYECKUX 3HAHWM B MOBCEIHEBHOM XHU3HU Uil oOecrieueHus: 6e301macHOCTH
npu oOpalieHnH ¢ NpuOOpaMH U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3I0POBbA U
cOOIOIGHNS HOPM SKOJIOTMYECKOTO TIOBEJICHUS B OKpYXKAIOIIeH cpeje;

®  OCYHIIECTBIIATH OTOOpP HMCTOYHHKOB HH(popManuu B VHTepHETE B COOTBETCTBUU C
3aIaHHBIM TOHUCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOMIMXCA 3HAHUW M MYTEM CpaBHEHHS
Pa3TUYHBIX HCTOYHUKOB BBIACTATH HH(POPMAIINIO, KOTOpas SBISIETCS MPOTHUBOPEUYHBOU HIIU
MOJKET OBITh HEIOCTOBEPHOM;

®  WCIOJIb30BaTh NPU BBHIMOJTHEHUH Y4YeOHBIX 3aJaHUil HAay4YHO-TIOMYISPHYIO JHUTEpaTypy
(bu3MUYECKOTO CoJepKaHUs, CIpaBOYHBbIE MaTephalbl, pecypchl cetu HHTepHeT, BlaneTh
npuéMaMl KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHuss MHPOpPMAIMM W3 OJHOW 3HAKOBOU
CHUCTEMBI B JAPYIYIO;

e Co3/1aBaThb COOCTBEHHBbIE KpaTKHE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3
HMCTOYHUKOB MH(OpMaNUU (HU3HUECKOTO COJIEp>KaHUs, B TOM YHUCIE MyOIMYHO JeaTh KPaTKHe
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COOOINEHUsT O pe3ylbTaTaX NPOEKTOB WM Y4YEOHBIX HCCIEAOBAHHMA, MPU STOM TPAMOTHO
WCI0JIb30BaTh M3yYCHHBIN MOHATUHHBINA ammapaTr Kypca (U3UKH, COMPOBOXAATh BHICTYILICHUE
MpE3EHTALNEN;

® [pU BBHINOJHEHUU YYEOHBIX MPOEKTOB M HWCCICAOBAHHUM paclpelessTh O0S3aHHOCTU B
rpynmne B COOTBETCTBUM C IIOCTaBICHHBIMHM 3a/ladyaMd, CJCAWTH 3a BBHINIOJHEHHEM IUIaHa
NEHCTBUIM, aJIeKBAaTHO OIEHHWBATh COOCTBEHHBIM BKJIAJl B JIEATEIHLHOCTH TPYIIIbI, BHICTPAUBATH
KOMMYHUKATUBHOE B3aMO/ICUCTBUE, YIUTHIBAsI MHEHUE OKPYKAIOITUX.

K konmy oOyueHus B 8 kJjacce NpeaMETHBIE pe3y/IbTaThl Ha 0Aa30BOM YPOBHE JIOJIKHBI
oTpaxarb c(HOPMHPOBAHHOCTH Y OOYUJAIONINXCS YMEHHI:

®  JCIOJIb30BaTh TOHSTHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBIDKEHHE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTATUIMUECKHE U aMOP(HBIE TeJa, HACHIIICHHBIN
YW HEHACBHIIIEHHBIM Map, BIAKHOCTb BO3/yXa, TEMIEpaTypa, BHYTPEHHSS SHEPrus, TETUIOBON
JIBUTATENb, DJIEMEHTAPHBIN DIEKTPUUYECKUM 3apsij, DSJIEKTPUUYECKOE TI0Je, IMPOBOJHUKU U
JTUDJICKTPUKH, TIOCTOSTHHBIN JIEKTPUYECKUI TOK, MATHUTHOE TI0JIE;

e paznmuuarh SIBJICHUS (TEIUIOBOE paCHIMPEHHE M C)KaTHe, Teruionepenaya, TEeIMIoBOe
paBHOBECHE, CMayMBaHWE, KalWULIPHBIC SIBJICHHS, HWCIIApEHWEe, KOHJIEHCAIWs, IUIaBJICHHE,
Kpuctaum3anusi (OTBEpACBaHUE), KUIMEHHUE, Teruionepenaya (TerIoNpOBOIHOCTh, KOHBEKIIUS,
W3JIy4YCHHE), DJIEKTPU3AIUs TeJ, B3aMMOJCHCTBHE 3apsioB, JACHCTBUS DJIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBIE MAarHUTOB, JCHCTBHE MarHUTHOTO TOJIsI HA IPOBOJIHUK C
TOKOM, 3JIEKTPOMArHUTHAs WHAYKIIHS) MO OMHMCAHWIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOMIKX JaHHOE (PU3HUECKOE SIBJICHHE;

®  pacro3HaBaTh MPOSIBICHUE M3YyYEHHBIX (DU3UYECKUX SIBJICHUU B OKPYXKAIOIIEM MHpE, B
TOM 4YHClIe (PU3MYECKUE SBJICHUS B TMPHUPOJE: TMOBEPXHOCTHOE HATSHKCHHE W KalWUISIPHBIC
SBJICHUS B TPHUPOJAC, KPUCTALIBI B mpupone, usznydenue ConHIla, 3aMep3aHHe BOJAOEMOB,
MOpCKHE Opwu3bl, 0Opa3oBaHHE pOCHI, TyMaHa, HHEs, CHEra, JJCKTPUYCCKHUE SBICHUS B
atMocdepe, dIIEKTPUUYECTBO >KUBBIX OPraHM3MOB, MAarHUTHOE TOJIe 3eMJIH, Jpei( IMOIOCOB,
pOJIb MAarHUTHOTO TIOJISI IS JKM3HM Ha 3emiie, MOJISIPHOE CHUSHUE, TPH STOM TIEPEBOJIUTH
MPAKTUYECKYIO 3a71a4y B y4eOHYI0, BBIJCISITH CYIIIECTBEHHBIC CBOMCTBA (ITPU3HAKHU) (PU3UICCKUX
SIBJICHU;

®  ONWCHIBaTh M3y4YEHHBIC CBOMCTBA Tel M (PU3WUYECKUE SBJICHHS, HUCIIOIB3YS (U3HMYECCKUE
BEJIMYUHBI (TEMIIepaTypa, BHYTPEHHSS YHEPTUsI, KOJTUYESCTBO TEILIOTHI, YAeIbHAs TEIJI0EMKOCTh
BEIIECTBA, YJC/IbHAS TEIJIOTa IUIABJICHUS, yHeJIbHas TEIUIOTa IapooOpa3oBaHMs, yeiabHas
TEIUIOTA CrOPaHMsS TOIUIMBA, KOY(PQPHUIMEHT TOJIE3HOTO JIEHCTBUS TEIJIOBOM MAaIIWHBI,
OTHOCHUTENIbHAs BIAXXHOCTh BO31yXa, OJJIEKTPUUYECKUN 3apsl, CHIIA TOKa, DSJIEKTPUUYECKOE
HanpspKeHWe, CONMPOTHUBJICHHE MPOBOJHUKA, YIEIBbHOE COMPOTUBJICHHE BEIIeCTBa, paboTa U
MOIITHOCTh AJIEKTPHUYECKOTO TOKA), TPHU OMKMCAHUM MPABUIBHO TPAKTOBATh (PU3UUYCCKUN CMBICI
UCIOJIb3YEMbIX BEIMYMH, 0003HAYCHUS U €TUHUIIBI (PU3NYECKUX BEIUYUH, HAXOAUTh (DOPMYIIBI,
CBSI3BIBAIOIIME AAHHYIO (U3MYECKYIO0 BEIMUYMHY C JIPYTMMH BEJIMYUHAMH, CTPOUTH Tpaduku
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUHH;

®  XapaKTepU30BaTh CBOWMCTBAa Tei, (GUIMYECKUE SBJICHHS W TPOIECCHI, HCIONb3Ys
OCHOBHBIE€ MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKONM TEOpUHM CTPOCHHUS BELIECTBA, MPUHIHUII
CYMEPIO3UINK ToJiel (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsjaa, 3akoH Oma s
ydacTka 1enu, 3akoH J[xoyns—JIeHia, 3aKkoH coXpaHeHUsI SHEPTHUH, TIPU ITOM J1aBaTh CIOBECHYIO
(hopMyITHUPOBKY 3aKOHA U 3aMKCHIBATh €T0 MaTEMaTHYECKOE BhIPaXKEHHE,

e  00BACHATH (PU3HUECKUE MTPOLIECCHI U CBOMCTBA Tell, B TOM YHCIIE U B KOHTEKCTE CUTYyallui
MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBJISATh MPUUYMHHOCIE/ICTBEHHBIE CBSI3H, CTPOUTH
o0bsicHeHUEe U3 1—2 JNOTHYECKHX IIaroB C OMOpOM Ha 1—2 M3yUEeHHBIX CBOMCTBA (PU3UUECKHX
SIBIICHUH, (PU3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEIH;
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e pemarth pacy€THBIE 3aMa4d B 2—3 JICHUCTBUSA, HCIOJB3YysSd 3aKOHBI M (DOPMYIIBI,
CBSI3BIBAKOIIME (U3MYECCKHEC BEIUYHMHBI: Ha OCHOBE aHaIM3a YCIIOBUS 3aadd 3aluChIBATh
KpaTKO€ YCJIOBHE, BBISBJIATh HEAOCTATOK JIAHHBIX JUIsl PEIICHUS 3a7add, BHIOMpaTh 3aKOHBI U
dbopMyIbl, HEOOXOMUMBIC IS €€ PEIICHUs, MPOBOJUTH PACUYETHl M CPABHUBATH ITOJYYCHHOE
3HaueHUE (PU3NICCKON BEIIMIMHBI C H3BECTHBIMU JIAHHBIMU;

®  pacro3HaBaTh MPOOIEMBbI, KOTOPHIE MOXHO PEIIUTH MPU MOMOIIU (PU3HMUECKHX METOOB,
WCIIOJIb3Ysl OIMKCAHUE WCCICIOBAHUS, BBIJCIATH IMPOBEPSIEMOE MPEANOJIOKEHHE, OIICHHBATh
MPaBUIILHOCTH TIOPSIJIKA MPOBEICHUS NCCIEA0BAHMs, 1€TaTh BEIBOIBI;

®  TIPOBOJUTH OMBITHI IO HAOIIOACHUIO (PU3UUECKUX SBIICHUM W (PU3NUECKUX CBOUCTB TeJ
(KanmuJUISIpHBIC  SIBJICHUSI, 3aBUCHUMOCTBH JABJICHHSI BO3JyXa OT €ro o00bEma, TeMIepaTryphl,
CKOPOCTH TIpollecca OCTBHIBAaHUSI M HarpeBaHUs MPU W3IYYEHUH OT I[BETa H3JIydarollen
(mormnomaroiei) MOBEPXHOCTH, CKOPOCTh HCIAPEHUs BOJBI OT TEMIEPATYyphl KUIKOCTH U
IJIomaad €€ TOBEPXHOCTH, AJIEKTPHU3alUs TeT M B3aUMOJCHCTBUE DJICKTPUUYECKUX 3aPsJIOB,
B3aUMOJICHICTBHE TIOCTOSIHHBIX MAarHWUTOB, BU3YaJIHM3allUsl MArHUTHBIX TIOJIEH MOCTOSTHHBIX
MarHuTOB, JEUCTBUSI MAarHUTHOTO TIOJISI Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa  DJEKTPOJBUTATENs  IMOCTOSHHOTO  TOKa):  (opMylupoBaTh  MpOBEpsSEMbIe
MPEANOJIOKEHHS, COOMPaTh YCTAHOBKY W3 MPEMIOKEHHOTO OOOpPYIOBaHMS, OMUCHIBATH XOJI
OTBITa U (POPMYITUPOBATH BHIBOJIBI;

®  BBINOJHATH TPSAMBIE W3MEPEHHS] TEMIIEPAaTypbhl, OTHOCHUTEILHOW BIAXHOCTH BO3/yXa,
CUJIBI TOKA, HAMPSDKCHHS C WCIOJIB30BAHUEM aHAJIOTOBBIX MPHUOOPOB M JATYMKOB (DU3UIECKUX
BEJINYWH, CPABHUBATH PE3YJIbTATHl U3MEPECHHH C YIETOM 3aJaHHON a0COJIFOTHOU MOTPEITHOCTH;

® TPOBOJUTH HCCIEAOBAHHE 3aBHCHUMOCTH OJHOW (PU3MUECKOW BEIMYMUHBI OT JAPYrou C
WCIIOJIb30BAHUEM TPSMBIX H3MEpPEHUN (3aBHUCHUMOCTHh COINPOTHBIICHHUS TPOBOJHUKA OT €ro
JUTHHBI, TUIOIIANA TTOTIEPEYHOTO CEUYCHHS U YIEIHLHOTO COMPOTHBIICHHS BEIIECTBA MPOBOIHUKA,
CWJIBI TOKA, HWIYIIETO Yepe3 MPOBOJHUK, OT HANPSHKCHHWs Ha TMPOBOJHHMKE, HCCIEAOBAHUE
MOCJIEOBATEIbHOTO U MMApaJUIeIbHOTO  COSJAMHEHWH  MPOBOJHUKOB):  IUIAHUPOBATH
Hccae0BaHue, COOMPaTh YCTAHOBKY U BBITIOJHATH U3MEPEHUS, CIICAYys MPEIT0KEHHOMY TUIaHY,
(bUKCUpOBaTh PE3YNbTAThl IMOJTYYCHHON 3aBUCHUMOCTH B BHJIE TaOMUIl W TpaduKoOB, IeiaTh
BBIBO/IBI 110 PE3yJIbTaTaM HMCCIICAOBaHUS;

® TPOBOJIUTH KOCBEHHBIE H3MEpPEHUs (U3MYECKUX BEIWYUH (yACNbHas TEIUIOEMKOCTh
BEIIIECTBA, CONPOTUBIICHUE MPOBOJAHMKA, padOoTa W MOIIHOCTh AJIEKTPHYECKOTO TOKA):
IJIAHUPOBATh M3MEPEHHS, COOUpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CJENYs MPEI0OKESHHON
WHCTPYKIIUH, U BEIYUCIIATH 3HAYCHUE BEITMYHHBI,

e coOmojgaTh TpaBWIa TEXHUKH OE€30MacHOCTH mpu  paboTre ¢  J1abOpaTOPHBIM
obopynoBaHuem;

®  XapaKTepU30BaTh MMPHUHIIMIIBI JCHCTBHS U3y4YEHHBIX TPUOOPOB U TEXHHUUECKUX YCTPOUCTB
C OINOpOM Ha WX OMHUCAHUsA (B TOM YHCJE: CHCTEMa OTOIUICHHUS JIOMOB, THTPOMETp, HapoBas
TypOMHa, aMIepMeTp, BOJIbTMETP, CUETUUK DIIEKTPUUECKONW SHEPIHH, DIEKTPOOCBETHTEIHHBIC
MpUOOPHI, HArpeBaTeIbHBIC AJICKTPONPUOOPHI (MMPUMEPHI), IICKTPUUYCCKUE MPEAOXPAHUTEIIH,
ANIEKTPOMArHUT, JJIEKTPOJBHUraTeNb IMOCTOSHHOTO TOKA), HCIOJB3Yys 3HAHHS O CBOMCTBAX
(bu3MUYeCKUX ABICHUN U HEOOXOAUMbIe (GU3NUYECKUE 3aKOHOMEPHOCTH;

® pacrmo3HaBaTh MPOCTbIE TEXHUYECKHE YCTPONCTBA W WU3MEPHUTENbHBbIE MPHOOPHI IO
CXeMaM M CXEMaTUYHBIM pUCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, TMCUXPOMETP,
TUTPOMETp, JBUTATEIh BHYTPEHHErO CrOpaHMsl, DJIEKTPOCKOI, PEoCcTar), COCTaBJISATh CXEMbI
ANEKTPUYECKUX IIeNel C MOoCIeqOBaTEIbHbIM W MapajuieIbHbIM COEIMHEHHEM DSJIEMEHTOB,
pasnuyas ycIoBHbIE 0003HAYCHHSI SJIEMEHTOB AIIEKTPUYECKUX IICTICH;

® [PUBOAUTH TpUMEpbl (HAXOAWTh WH(GOPMALMIO O TpHUMEpax) MPAKTUIECKOTO
WCIOJIb30BaHUs (PU3NYECKUX 3HAHHWI B MOBCEIHEBHOW KU3HM Ml obecredeHuss 6e30MmacHOCTH
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npu oOpameHud ¢ npudopaMu M TEXHHUYECKMMH YCTPOWCTBAMH, COXPAaHEHHS 3JI0OPOBbSI U
COOIIIOJICHHUS HOPM 3KOJIOTUYECKOTO TIOBEJICHHUS B OKPY)KAIOLIEH cpefe;

®  OCYHIECTBISITH MOUCK MH(pOpMAIK (HU3NIECKOTO coaepkaHus B VIHTepHEeTe, HA OCHOBE
UMEIOIINUXCA 3HAaHUM W TMyTéM CpaBHEHHS JOTOJHHUTEIBHBIX HMCTOYHHKOB BBIJCISATH
HH(POPMAIIHIO, KOTOPAs SBJISIETCS] IPOTUBOPEUUBOM MITH MOXKET OBITh HEJIOCTOBEPHOM;

®  JCMOJB30BaTh MpPH BBHINOJHEHUM YYEOHBIX 33JaHUN HAyYHO-TOMYJSIPHYIO JUTEPATypy
(GU3NYECKOTO COJEp)KaHMs, CIPaBOYHBIE MAaTepHallbl, pecypchl cetn HTepHeT, BlaaeTh
npuéMaMi KOHCIEKTHPOBAHHUS TEKCTa, MpeoOpazoBaHus HHGOpPMAIMKA W3 OJHOW 3HAKOBOU
CHCTEMBI B IPYTYIO;

e co3gaBaTh COOCTBEHHBIE IHCbMEHHBIE M KpaTKUE YCTHbIE COOOIIeHHs, 00001mas
MHGOPMAIIHMIO U3 HECKOJBKUX MCTOYHUKOB (PM3UYECKOTO COAEPIKAHUS, B TOM YHCIE ITyOINIHO
MIPEJICTaBIATh PE3YJbTaThl MPOEKTHOW WM HCCIENOBATENbCKON AESITEIbHOCTH, MPU ITOM
IPaMOTHO HCHOJB30BAaTh HM3YYECHHBIM TOHATHHHBIN ammapaT Kypca (HU3WKH, COMPOBOXKAATH
BBICTYIUICHHE NTPE3ECHTALNEM;

® TpU BHINOJHEHUH YYEOHBIX IPOEKTOB MW WCCICIOBAHWA (PU3MUECKUX MPOIECCOB
pacnpenensaTs 00S3aHHOCTH B TPYIIIE B COOTBETCTBUH C MMOCTABJICHHBIMH 33aJa4aMu, CIEAUTH 3a
BBITIOJTHEHUEM TUTaHA JCHCTBHIA M KOPPEKTUPOBATh €ro, aJeKBATHO OIICHMBATh COOCTBEHHBIN
BKJIQI B JIETEIHHOCTh TPYIIbI, BHICTPAaUBATh KOMMYHHUKATHBHOE B3aWMOJICHCTBHUE, MPOSBIISS
TOTOBHOCTP Pa3pemiath KOHMIAKTHI.

K xonmy oOyueHuss B 9 KJjacce NpeaMETHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTH Y OOyUYaIOUINXCS YMEHHI:

® JCNOJB30BaTh IOHATUA: CHCTEMa OTCYETa, MaTepualibHas TOYKa, TPAEKTOpH,
OTHOCHUTEJIBHOCTh MEXAHWYECKOI0 JBIXKEHHUs, negopmanus (yrnpyras, miiacTUyeckas), TPEHHUE,
LEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTh M HEpPEerpy3kH, LEHTP TSDKECTH, aOCOJIOTHO
TBEPJIOE TEJIO, LEHTP TSHKECTH TBEPAOTO Tella, PAaBHOBECHE, MEXaHUUYECKHE KOJICOaHUS U BOJIHBI,
3BYK, HH()Pa3BYK U YIbTPa3BYK, JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JaTbHO30PKOCTh, CIIEKTPHl MCITYCKaHMS W TOTJOMIEeHUs, anbda, OeTa- u
raMMa-u3J1y4eHusl, U30TOIbI, sAepHAsl SHEPTeTHKa,

® pa3nuuaTh SBJICHUA (PAaBHOMEPHOE W HEPAaBHOMEPHOE IPSIMOJIMHEHHOE JBHXKEHHUE,
PaBHOYCKOPEHHOE MPSMOJMHENHHOE JBW)KEHUE, CBOOOJHOE MaJeHHE Tell, PaBHOMEpPHOE
JBMDKEHUE IO OKPYKHOCTH, B3aUMOJICHCTBUE TeJl, PEaKTUBHOE [BI)KEHHUE, KojeOaTeabHOe
JBYDKEHUE (3aTyXalollMe M BBIHYXKAECHHBbIE KOJeOaHMs), PE30HAHC, BOJIHOBOE JBMIKEHHE,
OTpaKE€HHE 3BYyKa, MPSMOJIMHEHHOE paclpoCTpaHEHHE, OTPaKEHUE U IPEIOMIIEHHE CBETa,
II0JIHOE€ BHYTPEHHEE OTpakeHUE CBEeTa, Pa3JIoKeHHE OeJOoro cCBeTa B CIEKTP U CIOXKEHHE
CIEKTPAJIbHBIX LIBETOB, JMUCIEPCUSI CBETA, €CTECTBEHHAs PaJUOAaKTUBHOCTh, BO3HUKHOBEHUE
JMHEWYaToro CHEeKTpa HU3JIyYeHHs) MO ONHUCAHHIO HX XapaKTepHBbIX CBOICTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX AaHHOE (PU3HUECKOE SIBICHUE;

®  pPacHo3HaBaTh MPOSABICHHE M3YYEHHBIX (DPU3MYECKUX SIBIICHUI B OKpYXKawolleM Mupe (B
TOM uuciie GU3NYECKUe SBJICHUS B IPUPOJE: IPUIMBBI U OTIIMBBI, JBMKEeHUE MaHeT CoMHEeYHON
CHCTEMBl, PEAKTHBHOE [BM)KCHHE >KHMBBIX OpPraHU3MOB, BOCHPHUSTHE 3BYKOB >XHBOTHBIMHU,
3eMJIETpSICEHUE, CeMCMUYECKHEe BOJIHBI, I[yHAMH, 3XO, I[BETa TeJ, ONTHYECKHE SBJIECHHUS B
npupojie, OHOJIOTHYEeCKOe JeMcTBHE BHUAMMOIO, YIbTPa(UOJIETOBOIO M PEHTTEHOBCKOTO
U3IY4YEeHUH, €CTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMUYECKHE JIydHM, pPaJHOAKTUBHOE
U3TY4YeHUE MPUPOJHBIX MUHEPAIOB, JACHCTBHE pAJAMOAKTUBHBIX H3IY4Y€HUH Ha OpraHusm
YeJioBeKa), MPH 3TOM MEPEeBOANTh MPAKTUYECKYIO 3a/1auy B YUeOHYIO, BBIJCIATH CYIIECTBEHHbIE
CBOMcTBA (MIpU3HAKK) (GU3NUECKUX SBIICHHIA;

®  ONUCHIBATh M3YYEHHBIE CBOWMCTBA Teld U (U3UUECKUE SBICHHS, MCIOJb3Ys (pU3HUECKUe
BEJIMYUHBI (CpeAHsAsS U MTHOBEHHAsI CKOPOCTh Tella P HEPAaBHOMEPHOM JBMKEHUH, YCKOPEHHUE,
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IepeMelIeHue, IyTh, YIJI0Bas CKOPOCTb, CWJIa TPEHUS, CUJIA YIPYIOCTH, CHJIA TSKECTH,
YCKOpEeHHEe CBOOOJHOTO MAJCHUs, BEC Tella, MMITYJbC Teja, MMITYJIbC CHUJIBI, MEXaHHYECKas
paboTa M MOIIHOCTH, MOTEHIMAIbHAS SHEPrHs Teja, MOTHATOrO HaJ| MOBEPXHOCTHIO 3EMIIH,
MOTEHLMAJIbHAS SHEPrHsl CKATOM NPYKUHbBI, KMHETHUYECKas SHEPrus, MOJHas MeXaHU4ecKas
SHEPTHs, MEPUOJ W YacToTa KoyeOaHWi, IJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA,
CKOPOCTb CBE€Ta, I0KAa3aTejib IPEJIOMIIEHUS Cpeibl), IPH ONHUCAHUU IPaBUIBHO TPAKTOBATh
(U3NYIECKU CMBICI WCHOJIB3yEeMBIX BEJIIMYMH, 0003HAYCHUS W CAUHUIB (PU3UUYECKUX BEITUYNH,
HAXOJUTh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO (PM3UYECKYIO BEIWYHHY C JIPYTMMH BEITUYMHAMH,
CTPOMTH TPaQUKH N3YUCHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEINYHH;

®  XapaKTepU30BaThb CBOMCTBA Tes, (PU3MUECKUE SIBICHUS M MPOIECCHI, MCHOJb3Ys 3aKOH
COXPAaHEHHUsl SHEPrUH, 3aKOH BCEMHPHOTO TSTOTEHHUS, MPUHLMUI CYNEPIO3ULIMHM CUJI, TPUHLHUII
oTHocuTenbHOCTH ['ammites, 3akoHbl HBIOTOHA, 3aKOH COXpPAHEHHs UMITYJIbCA, 3aKOHBI
OTPAKEHUS W IPEJIOMIICHHs CBETA, 3aKOHBI COXPAHEHUS 3apsAI0BOTO M MAacCOBOTO YHUCEN IpU
SJIEPHBIX PEaKUUsAX, IPU ITOM JIaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA M 3alMCHIBATh €ro
MAaTEeMaTHYECKOE BBIPAXKEHUE;

e  00BACHATH (PU3MUECKUE MTPOLIECCHI U CBOMCTBA TeJl, B TOM YHCJIE M B KOHTEKCTE CUTyallui
MIPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISBISATh NMPUUYUHHO-CIIEACTBEHHbIE CBSI3U, CTPOUTH
0o0BsicHEeHHEe M3 2—3 JIOTMYECKHX IIaroB C OMOpoi Ha 2—3 M3y4EeHHBIX CBOMCTBA (PU3HMUECKHX
SIBIIEHUH, GU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemiath pacu€THbIC 3a/1a4M (OMUPAIOIIMECS HA CUCTEMY M3 2—3 ypaBHEHUH), UCTOIb3Ys
3aKOHBI M (POPMYIIbI, CBS3bIBAIOIINE (PU3NYECKIE BETMYMHBI: HA OCHOBE aHaJIN3a yCIOBHS 3a1a4l
3alUCBIBATh KPAaTKOE YCJIOBHUE, BBISBIIATh HEAOCTAIOLIUE WIM M30BITOUYHBIE JAaHHBIE, BHIOUPATH
3aKOHbl U (OPMYJbl, HEOOXOAWMBIE MJISl PEIIEHUs, MPOBOAUTh pacu€Tbl M OLEHUBATH
PEATTMCTUYHOCTD MTOJIy4EHHOTO 3HauUeHUsI (PU3MUECKON BEIINYHHBL;

®  pacno3HaBaTh MPOOJIEMBI, KOTOPBHIE MOKHO PELIUTh MPU MOMOIIN (PU3NYECKUX METOMOB,
UCIOJIb3Ysl OINMCAHUE HCCIECJOBAHMS, BBIICIATH NPOBEPSIEMOE IPEANIONOKCHUE, OLEHUBATh
IIPaBWJIBHOCTh IIOPSIIKA IIPOBENEHUS MCCIEAOBAaHUA, Je€laTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yibTaThl HAOIIOAEHUHN U OIBITOB;

®  IPOBOJUTH ONBITHI 10 HAOIIOAECHUIO (PU3NYECKUX SIBIECHUHN WM (U3NYECKUX CBOMCTB Tel
(u3ydyeHue BTOporo 3akoHa HbrOTOHA, 3aKOHAa COXPAaHEHMs SHEPrUM, 3aBUCUMOCTh Iepuoja
KoJIe0aHUH IPYKUHHOI'O MasiTHUKA OT Macchl I'py3a U AKECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTUTYAbl MaJbIX KOJIeOaHUM, MPsIMOJIMHEHHOE paclpoCTpaHEeHUE CBETa, pa3ilo)KeHue 0esoro
CBETa B CIEKTP, U3yYE€HUE CBONCTB M300pakK€HUs B IFIOCKOM 3€pKajle U CBOMCTB M300pakeHUs
npeaMera B coOuparoliel JIuH3e, HaOIroieH!e CIUIOIIHBIX U JIMHEHYaThIX CIIEKTPOB U3JTy4eHUs):
CaMOCTOSTEJIBHO COOMpaTh YCTAHOBKY M3 M30BITOYHOIO Habopa 000pyI0BaHUs, ONUCHIBATH X0
OIIBITA U €T0 PE3YNIbTaThl, POPMYIUPOBATH BHIBOJIBL;

® QPOBOJIUTH IPU HEOOXOJAUMOCTH CEpPHUI0 MPSAMBIX H3MEPEHUH, ONpeAessis cpenHee
3Ha4YeHHe U3MepsieMoll BelMuuHbI (OKYCHOE pacCTOsIHME coOMparoiei JIMH3bI), 000CHOBBIBAThH
BBIOOD crtoco0a u3mMepeHus (M3MEPHUTEIIBHOTO MPUOopa);

® TPOBOJIUTH HCCIENOBAaHME 3aBUCUMOCTEH (PU3MYECKMX BEJIMYMH C HCIOJIb30BaHUEM
IpPSIMBIX U3MEPEHHUH (3aBUCHUMOCTbH IYTH OT BPEMEHHU IIPH PaBHOYCKOPEHHOM JABWXEHHMU Oe3
HayaJlbHOM CKOpPOCTH, MepHoAa KoJeOaHWH MaTreMaTHMYecKOro MasTHUKA OT JUIMHBl HUTH,
3aBHCHUMOCTH yIJIa OTPa)KE€HUs CBETa OT YIjia MajieHus M yria MpejoMJICHHUs OT yIila HajeHHs):
IUTAHUPOBATh MCCJIEI0BAHNE, CAMOCTOSITEIbHO COOMpaTh YCTaHOBKY, (PUKCHPOBATH PE3yJbTaThl
MOJIy4EHHOM 3aBUCHUMOCTH (PU3MUYECKHX BEIMYHMH B BHUJE TaOiMIl U IpadUKOB, J1€aTh BBIBObI
10 pe3yJibTaTaM MCCIEI0BaHMUS;

® TPOBOJIUTH KOCBEHHbIE M3MepeHUs (U3NYECKUX BEIMYMH (CpeAHsAs CKOpOCTh U
YCKOpPEHHE Teja IpU pPAaBHOYCKOPEHHOM JIBWKEHHMH, YCKOpPEHHE CBOOOJHOTO TaJIeHHMS,
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KECTKOCTH MPYKUHBI, KO3(PUIIUEHT TPEHUS CKOJIbXKEHHs, MeXaHn4yeckast paboTa U MOIIHOCTb,
4acToTa U MEepUOoJ KoJeOaHUi MaTeEMaTHUECKOTO U MPYKUHHOTO MAasATHUKOB, ONITUYECKAs CUIIA
coOWparomield  JMH3bL, PAJAMOAKTUBHBIA  (OH): IUIAHUPOBATH  H3MEPEHHUs, COOUpaATh
AKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIIIOJIHATH U3MEPEHMUSI, CIEAYS IPEI0OKEHHON HHCTPYKIUHY,
BBIYMCIIATh 3HAYCHUE BEJIMYMHBI U aHAIU3UPOBATh MOJYUEHHbIE PE3YIbTATHI C YUETOM 3a/laHHOM
IIOIPEIIHOCTH U3MEPEHU;

e coOmojgath TpaBWiIa TEXHUKM Oe30mMacHOCTH npu  pabore ¢  1abOpaTOpPHBIM
o0opynoBaHuEM;

e  pa3iIMyaTh OCHOBHBIE MPU3HAKHU U3YUYEHHBIX (DU3MUECKUX MOJIENe: MaTepralibHas TOUKa,
a0COIIOTHO TBEPOE TEJO, TOYEUHBIN HCTOYHUK CBETA, JIy4, TOHKAs JINH3a, IUIAaHETapHasi MOJEIb
aToMa, HyKJIOHHAsi MOJIeJIb @aTOMHOTO $1/1pa;

®  XapaKTepU30BaTh MMPUHIMIIBI AEHCTBUS U3yUYEHHBIX TPUOOPOB U TEXHUUECKUX YCTPOUCTB
C ONOpoi Ha WX ONHMCAaHUs (B TOM 4YHUCIE: CIMIOMETP, JATUUKHU MOJIOKEHUS, PACCTOSHUS U
YCKOpPEHHUs, pakera, O7XOJIOT, OYKH, TMEpUcKom, ¢oToanmnapar, ONTHUUYECKHE CBETOBOJBI,
CIIEKTPOCKON, JO3UMETp, Kamepa BuiibcoHa), MCHONIb3ysl 3HAHMSI O CBOMCTBaX (PU3NYECKUX
SIBIICHUN U HE0O0X0AUMBbIE PU3NYEeCKHe 3aKOHOMEPHOCTH;

®  WCIIOJIb30BAaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH H3YUYEHHBIX TEXHHYECKHX YCTPOUCTB,
U3MEpUTENbHBIX MPUOOPOB U  TEXHOJOTMUECKHUX TMPOIECCOB TMpPH pEUIeHHH Yy4eOHO-
MPaKTUYECKUX 33/1a4, ONTUYECKHE CXEMBI JJISl IOCTPOEHUS U300paXKeHUI B MJIOCKOM 3epKaje U
cobuparoIeit JIMH3e;

® [PUBOJAUTH MpuUMEpbl (HAXOAUTh HWHGOPMALUIO O MpHUMepax) MPAKTUYECKOrO
UCIOJb30BaHUA (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM >KM3HU Ul oOecnieueHus: 0e301MacHOCTU
npu oOpalleHHH ¢ NpuOoOpaMH M TEXHUUYECKMMH YCTPOMCTBAMM, COXPAaHEHMs 3JI0pOBbsl U
COOJIIOICHHS HOPM KOJIOTMYECKOT0 TIOBEJICHUS B OKPYKAIOLIEH cpene;

®  OCYyWIECTBIATh NOUCK HUHpopMauuu ¢uszndeckoro coaepxanuss B HHTepHere,
CaMOCTOATENIBHO ~ (OPMYJIUpPYSl  MOUCKOBBI  3ampoC, HAaXOIUTb IYTH  OIpEesICHUs
JOCTOBEPHOCTH MOJYYEHHOW MH(POPMALIMK Ha OCHOBE MMEIOLIUXCS 3HAHUN M JONOJHUTEIbHBIX
HCTOYHUKOB;

®  JCNOJB30BaTh IPU BBINOJHEHUH YYEOHBIX 3aJaHUN Hay4dHO-IONMYJSPHYIO JIUTEpaTypy
(Gu3n4ecKoro conep)KaHus, CIpPaBOYHbIE MaTepualbl, pecypchl cetu VHTepHeT, BiaaeTh
npuéMaMi KOHCIEKTMPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpMAIMKM U3 OJHOW 3HAKOBOM
CHCTEMBI B APYT'YIO;

e  Co3/1aBaTh COOCTBEHHbIE IIMCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE MH(POPMALIUU U3
HECKOJIbKUX MCTOYHHKOB (PM3MUECKOr0 COAEp)KaHMs, MyOIMYHO MPEACTaBIATh DPE3YJIbTaThl
IIPOEKTHOW WJIM MCCIEeI0BATEIbCKON JEATENbHOCTH, NP 3TOM TIPaMOTHO HCHOJIb30BATh
M3yYEHHBIN MOHATUHHBIN anmnapaT U3y4aeMoro pasjena GU3UKU U COIPOBOXKIATh BHICTYIUIEHUE
Ipe3eHTaluen ¢ yuéToM 0COOEHHOCTEH ayIUTOPUH CBEPCTHUKOB.
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7 KJIACC

e KoJsinyecTBo yacoB DJIeKTPOHHBbIE

11/_11 HaumeHoBaHue pa3iaejioB U TeM NPOTrPaMMBbI Beero Koutpoabubie | Ilpaktuueck | (uupposbie)

padoThl He padoThl o0pa3oBaTe/ibHbIE pecypchl

Pa3nes 1. @u3uka u e€ posib B NO3HAHUHM OKPY/KAKOLIEro MUpa
1.1 du3uka - HayKa 0 PUPOJIC 2 0 0 https://m.edso0.ru/7f416194
1.2 dusnyeckre BEINYNHBI 2 0 1 https://m.edso00.ru/7f416194
1.3 EcTecTBeHHOHAYYHBIN METO]] MO3HAHHUSI 2 0 1 https://m.edso0.ru/7f416194

HToro mo pazneny 6 0 2

Paspnen 2. IlepBoHayanbHbIe CBeICHUSI O CTPOCHUH BEIECTBA
2.1 CTpoeHne BemecTra 1 0 0 https://m.edsoo.ru/7f416194
2.2 JIBM>KEHNE U B3aMMOJIEHCTBHE YaCTHII BENECTBA 2 0 1 https://m. edsoo.ru/7f416194
2.3 ArperaTHbIe COCTOSIHUS BEIIECTBA 2 0 0 https://m.edso0.ru/7f416194

Hroro no pazaeny 5 0 1

Paznen 3. /IBu:keHue U B3auMojeiicTBue Tel
3.1 MexaHudeckoe IBUKEHHUE 3 0 0 https://m.edsoo.ru/7f416194
3.2 Wuepnus, Mmacca, MIOTHOCTh 4 0 1 https://m.eds00.ru/7f416194
3.3 Cuia. Bunsl cun 14 1 2 https://m.edsoo.ru/7f416194

Hroro no pazaeny 21 1 3
Paznea 4. /laByienne TBEPABIX TeJl, )KUAKOCTE U ra3oB
41 Jasnenue. [lepenava naBieHust TBEPIBIMU TEIAMU, 3 0 0

' JKHUJIKOCTSIMH U Ta3aMH https://m.edso0.ru/7f416194

4.2 JlaBIIeHUE KUJKOCTH 5 0 0 https://m.edso0.ru/7f416194
4.3 ATmocdepHoe aBieHue 6 0 0 https://m.edso0.ru/7f416194
44 JlelicTBue )KHUJIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX v 1 3

TCII0

https://m.edso0.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
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INIPOI'PAMME

HToro no pazaeny | 21 | 1 \ 3 \
Pa3nes 5. PaGora u MomHoOCTh. JHEpIrus
5.1 PaboTa 1 MOITHOCTB 3 0 1 https://m.edso0.ru/7f416194
5.2 [TpocThie MEXaHU3MBI 5 0 1 https://m. edso0.ru/7f416194
5.3 MexaHn4decKkasi JHEPT sl 4 1 1 https://m.edso0.ru/7f416194

HToro no pazageny 12 1 3

Pe3epBHOE Bpemsi 3

OBHIEE KOJIMYECTBO YACOB 110 TIPOT'PAMME 68 3 12
8 KUIIACC

KosmyecTBo yacoB JJIeKTPOHHbIE
Neni/m | HaumeHoBaHue pa3/iesioB M TeM NPOTrPaAMMbI Konrpoasubie | IIpakTuyeckue (pponbie)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl

Pa3nen 1. TenuioBble siBJIeHUs
1.1 CtpoeHre U CBOMCTBA BEIIECTBA 7 0 0 https://m.edsoo.ru/7f4181ce
1.2 TemnnoBbIe MpoIrecch 21 1 5 https://m.edsoo.ru/7f4181ce

Hroro no pazneny 28 1 5
Pa3znesn 2. JiiekTpryeckne U MAarHUTHbIE SIBJICHUSI
51 DneKTpuyuecKue 3apsabl. 3apsyKeHHbIE Tea U 7 0 1

' HX B3aUMOJIEHCTBHUE https://m.edsoo.ru/7f4181ce

2.2 ITOCTOSIHHBIH IEKTPUUYCCKUIN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SIBJICHUS 6 1 1.5 https://m.edsoo.ru/7f4181ce
2.4 DJIEKTPOMATrHUTHAS HHTYKIIUS 4 0 0 https://m.edsoo.ru/7f4181ce

Hroro no pazneny 37 2 9,5

Pe3epBHOe Bpemsi 3

OBUHIEE KOJIMYECTBO YACOB 110 68 3 145



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KJIACC
KosunuecTBO 4acoB JJIeKTPOHHBIE
Neni/m | HaummeHoBaHUe Pa3/1ejioB H Te€M NMPOTrPaMMbI Beero Kontposbnbie | Ipakruueckue f)lél/l(prBbIe)
paGoTHI pacoTHI pa3oBaTe/ibHbIE

Paznea 1. Mexann4deckue siBJICHUSA T

11 MexaHnuecKoe JBMKEHUE U CIIOCOOBI €T0 10 0 1
OITMICAHHUS https://m.edsoo.ru/7f41a4a6

12 BsanmoeiicTaue Ten 20 3 https://m.edsoo.ru/7f41a4a6
13 3aKOHBI COXPaHCHHSI 10 0 3 https://m.edsoo.ru/7f41a4a6

Hroro mo pazueny 40 1 7

Paznea 2. Mexannyeckue Kojie0aHusi M BOJHbI
2.1 Mexannyeckue KoyieGaHus 7 0 3 https://m.edsoo.ru/7f41a4a6
2.2 MexaHnueckue BOJIHbI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6

Hroro mo pazgeny 15 1 6

Pa3znes 3. DileKTPOMATrHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHbI
31 DJEKTPOMArHUTHOE TIOJIE U DJICKTPOMArHUTHBIC 6 0 2

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

Hroro mo pazgeny 6 0 2

Pa3znen 4. CBeToBbI€E IBJICHUS
4.1 3aKOHBI pacIpOCTPAaHEHUs CBETA 6 0 2 https://m.eds00.ru/7f41a4a6
4.2 JliH3bl ¥ ONTHYECKUE HPHOOPBI 0 3 https://m.edsoo.ru/7f41a4a6
4.3 PaznoxxeHune 6e10ro cBeTa B CIEKTP 3 0 2 https://m.edsoo.ru/7f41a4a6

Hroro o pasaeny 15 0 7

Pazpgea 5.

KBanrToBble ABJIeHUSA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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5.1 Hcnyckanue 1 norjoueHue cBeTa aroMoM 4 0 1 https://m.edsoo.ru/7f41a4a6
5.2 CrpoeHue aTOMHOrO s1pa 0 1 https://m.edso0.ru/7f41a4a6
5.3 Snepuble peakiuu 7 1 1 https://m.edso0.ru/7f41a4a6
Hroro no pazaeny 17 1 3
Pa3nes 6. [loBTopuTebHO-0000 a0 1M MOYJIb
61 [ToBTOpeHue u 0000IIEHNE COAepKAHUS Kypca 9 0 5
' busuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 9 0 2
OBILIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102 3 7
MNOYPOYHOE INJIAHUPOBAHMUE
7 KIIACC
Ne Tema ypoka Kosn4yecTBo 4acoB JJIeKTPOHHBbIE HU(PPOBbIE
n/n Bcero | Konr IpakTn4 = oOpa3oBaTe/ibHbIE PecypcChl
poJib ecKHe s E
HbIe padoThI g g,
padoThI ~ 2
Pa3znen 1. ®usuka u €€ poJsib B NO3HAHUYM OKPY:KAIOLIET 0 6
MHpa
1 ®dusuka — Hayka o npupoje. SAsnenus npupoasl. dusndeckue| 1 0 0
SIBJICHUS
2 MexaHu4ecKue, TEIIOBbIC, AICKTPUUCCKIE, MarHUTHEIE, 1 0 0
CBETOBBIC, 3BYKOBBIC SIBIICHHS
3 Ou3NYECKUE BEINYUHBI U UX U3MEPEHHE 1 0 0
4 Ypoxk-uccaenopanue "3mepenne Temneparypsl Ipu 1 0 1
[TOMOIIIY YKUJJKOCTHOT'O TEPMOMETpA U JIaTUMKaA TeMIIepaTyps”
5 Kak ¢uzuka u gpyrue ecrecTBeHHbIEC HAYKH U3Y4alOT 1 0 0
npuposy. EctectBeHHOHay4YHbIN MeTo1 o3HaHUs. Onucanue https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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(U3NYECKUX SABJICHUHA C TOMOIIBIO MOJETICH
6 Ypok-ucciaenoBanme "[IpoBepka runoTe3bl: JaTbHOCTh 1
MOJIETa IIAPUKA, MYIIIEHHOTO TOPU30HTAIBLHO, TEM OOJIBIIE, YeM
00JIbIIIe BEICOTA TTyCKa"
Pa3nes 2. [leppoHauyanbHble CBeleHUS 0 CTPOCHUHU 5
BelllecTBA
7 Crpoenue BemectBa. OMBITH, JOKA3bIBAIOIINE TUCKPETHOE 1
CTPOCHHE BEIIeCTBA https://m.edsoo.ru/ff09fe0a
8 JIBMOKEHHUE YacTHI] BEIIECTBA 1 https://m.edsoo.ru/ff0a013 e
9 Ypok-ucciaenoBanmne «ONbITH IO HAOTIOJCHUIO TETJIOBOTO 1
pacIIUPEHUS Ta30B)»
10 ArperaTHbI€ COCTOSIHHS BEIIECTBA 1
11 B3anMoCBs3b MKy CBOMCTBAMH BEIIECTB B PAa3HBIX 1 https://m.edsoo.ru/ff0a037 8
arperaTHbIX COCTOSIHUSAX U UX aTOMHOMOJIEKYJISIPHBIM
ctpoerreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIbI
O600menne nmo pasgeay «lleppoHavyaibHbIe CBeIeHHSI O
CTPOEHHMH BellecTBa»
21
Paznen 3. /IBu:keHue U B3anMojaeicTBHE Tel
12 MexaHuueckoe ABMKeHnE. PaBHOMEpHOE M HEpaBHOMEPHOE 1 https://m.edsoo.ru/ff0a05c 6
JIBUYKCHHE
13 CkopocTb. EnuHuIB CKOpOCTH 1 https://m.edsoo.ru/ff0a079c
14 Pacder myTu 1 BpeMeHU IBUKCHUS 1 https://m.edsoo.ru/ff0a0ae 4
15 Wuepuus. 3akon unepiuu. Bzanmoeiicteue ten kak npuuuHa| 1
M3MEHEHHsI CKOPOCTH JIBIDKEHUS Tell
16 [TnotHOCTH BemecTBa. PacueT Mmacchl 1 00beMa Tena Mo ero 1
MJIOTHOCTHU https://m.edsoo.ru/ff0a0fee
17 JlabopaTopnas pa6ora 1. «OnpezneneHue IIOTHOCTH 1
TBEPAOTO TEA»



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0fee
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18 Perrenue 3amau mo teme "IlmoTHOCTH BerecTa" 1 https://m.edsoo.ru/ff0al23 c
19 Cuia KaKk XapaKTepucTrKa B3aumoaercTus Tei. Cuiia 1
ynpyrocTtH. 3akoH ['yka
20 JlaGopaTopHasi padota 2. «/3ydcHHE 3aBUCUIMOCTH 1
pacTspkeHus (aegopmariin) Npy>KMHbI OT TPHIIOKEHHON CUJIIBI)
21 SBnenne Tarorenus. Cuia TSHKECTH 1
CBsi3b MEXTy CHIION TSXKECTH U Maccoil Tena. Bec Tena. 1
22 y " " https://m.edsoo.ru/ff0al77 8
Pemenue 3agau o reme "Cuiia TshKeCcTH
Cuina TspKecTd Ha uX muanerax. uznueckue 1
23 YT https://m.edso0.ru/ff0al50 2
XapaKTEPUCTHKH TUIAHET
24 | Usmepenue cui. JuHamomerp 1 https://m.edsoo.ru/ff0al8c c
25 | Bec Tena. HeBecomocTb 1 https://m.edsoo.ru/ff0al77 8
CrnoxeHue IByX CHJI, HalIPABJIEHHBIX 110 OJTHOM IPSIMOM. 1
26 HC ABYX CULT, HATp s P https://m.edsoo.ru/ff0ala7 0
PaBHOielicTBYIOIIAS CHIT
27 Pemenue 3agau mo reme "PaBHonelicTByromas cui' 1
28 TpeHue CKOJIBXCHUS U TPEHHE TIOKOS. TpeHue B pUPOJIE U 1 https://m.edsoo.ru/ff0alb9 c
TEXHHUKE
29 JlaGopaTopuasi padora 3. «/3yueHre 3aBHCHMOCTH CHJIBI 1 https://m.edsoo.ru/ff0alcc 8
TPEHUS CKOJIBKEHHSI OT CUJIBI JaBJICHUSI U XapakTepa
COTMPUKACAIOLIUXCS MOBEPXHOCTEM»
30 Pemenue 3a1a4 Ha onpeeneHne paBHOACHCTBYIOICH CHUITBI 1
31 Perrenue 3ama4 mo remam: «Bec tenay, «I'paduueckoe 1 https://m.edsoo.ru/ff0alde 0
n300paxenue cumy, «Cuibly, «PaBHOIEHCTBYIONIAS CHIDY
32 KonTpoabnas padora Nel mo remam: «Mexanu4yeckoe 1
IBHKEHHE», «Macca, INIOTHOCTBY, «Bec Tejiay,
«I'paduueckoe nzodpaxkenne cuiI», «Cuibi»
Pasnen 4. /laBieHue TBEPABIX TeJl, )KUAKOCTEH M ra30B 21



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
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33 Jasnenue. CriocoObl YMEHBIIICHHS U YBEIMYCHUS JTaBICHHS 0 https://m.edsoo.ru/ff0a20a 6
34 i é\[/{arllag;;p; Iilasa. 3aBHCHMOCTD JaBJICHHS ra3a oT 00bEMa, 0 https://m.eds00.ru/ff0a237 6
35 rg;ﬁ?gié?ﬁiﬁ;ﬂ?epm’IMH TETTAMH, FHIKOCTAMI 1 0 https://m.edsoo.ru/ff0a25b 0
36 i ,i?:f:;m B )KHIKOCTH M Ta3e, BHI3BAHHOE JICHCTBUEM CHJIBI 0 https://m.edsoo.ru/ff0a271 8
37 Pemenne 3aau no Teme «JlaBiieHue B )KUIKOCTH U Ta3e. 0 https://m.edsoo.ru/ff0a282 6

3akoH [lackais»
38 CooO0mmarormecs: CoCyabl 0 https://m.edsoo.ru/ff0a297 0
39 | T'mapaBnuveckuii mpecc 0 https://m.edsoo.ru/ff0a313 6
40 ManowmeTtpsl. [TopuiHeBoit )KUAKOCTHBINA HACOC 0

Atmochepa 3emin. [TpudHHBI CyIIIECTBOBAHHUS BO3AYIIIHOM 0 https://m.edsoo.ru/ff0a2b5 a

41 |o6onouku 3eMiau. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJICHUS OT

BBICOTHI HaJl YPOBHEM MODSI
42 Bec Bo3ayxa. ATMochepHOE 1aBiIeHne 0 https://m.edsoo.ru/ff0a2b5 a
43 W3mepenune armocdeproro aasienus. Onbir Toppuuesin 0 https://m.edsoo.ru/ff0a2da 8
m 3aBUCHMOCTh aTMOC(HEPHOTO JABJICHHSI OT BHICOTHI HAJI 0

YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepoua. ATMOChepHOe TaBiICHNE Ha Pa3IHIHBIX 0

BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau mo reme " AtmMocdepHoe naBieHue" 0
47 JleficTBHE )KUIKOCTH M Ta3a Ha TIOTPYKEHHOE B HUX TEJIO. 0 https://m.edsoo.ru/ff0a327 6

Apx#uMe0Ba cuia
48 JlabopaTopnasi pa6ora 4. «OnpenencHue BbITAIKUBAIOLICH 1

CHIJIBI, HeﬁCTBYIOHleﬁ Ha TCJIO, NOTPYKCHHOC B JKUIKOCTH»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
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49 JlaGopaTopnas padora 5. «VccinenoBaHue 3aBUCUMOCTH Beca 1 1 https://m.edsoo.ru/ff0a351 4
TeJia B BOJIE OT 00bEMa MOTPYKEHHOM B )KHAKOCTh YACTH TEJa
50 | IlnaBanme Tex 1 0 https://m.edsoo.ru/ff0a3a9 6
JladopaTopnas pab6ora 6. "KoncTpyupoBanue apeomerpa 1 1
51  |unIM KOHCTPYMpPOBAHUE JIOJAKU U ONIPENIENICHNE €€
rpy3onopEMHOCTH"
Pemenne 3anau no Temam: «IlnaBanue cynos. 1 0 https://m.edso0.ru/ff0a365 4
52 |BosnyxorutaBaHue», «JlaBieHue TBEPIBIX TEM, KUAKOCTEH 1
ra3zoB»
53 KontpoJubsHnas padora Ne2 no reme «/laBjieHue TBepAbIX 1 0
TeJl, JKUIKOCTEH M ra3oB»
Paspnen 5. PaGora 1 MOIIHOCTB. DHeprus 12
54 Mexanunueckast paboTa 1 0 https://m.edsoo.ru/fffla3fS2
MomHocTs. EquHNIEI MOIIHOCTH 1 0
55 https://m.edsoo.ru/fffla3fS2
56 Ypok-ucciaenoBanue "Pacuét MOITHOCTH, pa3BUBAEMOM TIPH 1 1
noanéMe o Jectauie"
57 [IpocTeie Mexanu3Mbl. Peryar. PaBHOBecHe CHil Ha phryare 1 0
58 Poiuaru B TexHHKe, OBITY M mpHpoie. JlabopaTopHast 1 0.5 https://m.edsoo.ru/ff0a478 e
padora 7. «VccinegoBanue yca0BHil paBHOBECHS PbhlUara
59 Pemienue 3a1a4 o teme «YCJI0BHS PABHOBECHS pPblUara» 1 0 https://m.edsoo.ru/ff0a48a 6
KoaddurumenT mose3noro AecTBUs MEXaHU3MA. 1 0.5
60 JladopaTopHasn pa6ota 8. «3mepenne KIIJ] HaknoHHOU
TJIOCKOCTI
61 Pemrenue 3amau mo reme "Pabdota, momHocTs, KIT/T" 1 0 https://m.edsoo.ru/ff0a4c4 8
62 Mexannyeckas sHeprus. Kunernueckast u moTeHIMaIbHAs 1 0

SHEprus

https://m.edsoo.ru/ff0a425 2



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
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63 3aK0H COXpaHCHHSI MEXaHUYECKOW YHEPTHH 1 0 0 https://m.edso0.ru/ff0a436 0
YPpok-3KcnepuMeHT 110 Teme "DKCIepUMEHTAIbHOE 1 0 1
64 OIPENEIICHUE U3MEHEHUSI KHHETUYECKON U TOTEHIMAJIbHOU
SHEPIrUH MPHU CKATHIBAHUM TEJIa TI0 HAKJIOHHOM TJIOCKOCTH"
65 KonTpoabHas padora no treme Ne3 «PaGoTa 1 MOIIHOCTD. 1 1 0
JHeprus»
66 Pe3sepBHbIii ypok. PaboTa ¢ TekcTamu 1o Teme 1 0 0 https://m.edsoo.ru/ff0adee 6
"MexaHnu4eckoe JBuKeHue"
67 PesepBHbIii ypok. PaboTa ¢ Tekctamu o teme "JlaBnenne 1 0 0
TBEP/BIX TEJ, KHUIKOCTEH 1 ra30B" https://m.edsoo.ru/ff0a4ffe
68 PesepBHblit ypok. Pabota ¢ Tekctamu no Teme "Pabora. 1 0 0
MomHocTh. DHeprus"
OBIIEE KOJJMYECTBO YACOB IO MPOTPAMME | 68 3 12
8 KJIACC
JJIeKTPOHHBbIE HU(PPOBbIE
KoJsimyecTBo yacoB E o0pa3oBaTebHbIE pecypChl
Ne n/ Tema ypoka =2 =2 §=‘3
n Mayp o |alE |g k& g
5 |28 S S =
9 |5 &3 =
RS & K& =
Pa3znea 1. TemsioBblie gABJIeHUSA 28
1 OcHOBHBIE TOJIOKEHUST MOJIEKYISIPHO-KUHETUUECKON TeOpUH 1 0 0 https://m.eso0.ru/ff0a5256
Y MX OIBITHBIC TIOJTBEPIK ICHHSI
2 Macca u pazmep aToMOB U MOJIEKYJI 1 0 0
3 Monenu TBEPOTO, )KUAKOTO U Ta3000pa3HOTO COCTOSIHUIMA 1 0 0 https://m.edsoo.ru/ff0a540e
BEIICCTBA



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.esoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
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OOBsicHEeHHE CBOWCTB TBEPAOTO, KHUIKOTO M ra3000pa3HOTO 1 0 0
4 COCTOSIHMM BEIIECTBA HA OCHOBE ITOJIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU
5 Kpucrannuueckue u amop¢HbIe Tena 1 0 0 https://m.esoo.ru/ff0a5800
6 CMmaumnBaHue U KalHUIIPHOCTh. [I0OBEpXHOCTHOE HATSIKEHUE 1 0 0 https://m.esoo.ru/ff0a5530
7 TeruoBoe pacmpeHue u cxaTue 1 0 0 https://m.edsoo.ru/ff0a5a26
8 Temmeparypa. CBsi3b TEMITEPATYPHI CO CKOPOCTHIO TETIIIOBOTO 1 0 0
JIBMOKEHUS YACTHIT
9 Buyrpennss sueprust. CriocoObl H3MEHEHHUsI BHYTPEHHEH 1 0 0 https://m.edsoo.ru/ff0a5c60
10 | Bus! Temonepenan 1 0 0 https://m.es00.ru/ff0a6412
1 Ypok-koudepenuus "IIpakTnyeckoe HCIOIb30BaHKE 1 https://m.edsoo.ru/ff0a65c0
TETUJIOBBIX CBOMCTB BEIIECTB M MAaTEPUAIIOB B IIEIISX
12 KonuuecTBo TemioThl. Y aenbHas TEI0EMKOCTh 1 https://m.es00.ru/ff0a6976
13 |YpaBuenwue TermoBoro 6aganca. TermmooOMeH U TEIUIOBOE 1 https://m.eso0.ru/ff0a7088
14 JlaGopaTopuas padora 1. "VccnenoBanue siBIeHUs 1 https://m.edsoo.ru/ff0a6a98
TEII000MeHa P CMEUTUBAaHUU XOJIOIHOM U ropsiuer BoAb!"
15 Pacuer koJin4ecTBa TEIUIOTHI, HEOOXOAUMOTO JUTs HarpeBanus | 1 0 0
TeJIa M BBIICISICMOTO UM ITPU OXJIAXKICHUH
16 |[labopaTopHas padora 2. "OnpeeneHue yaeabHON 1 https://m.esoo.ru/ff0a6bb0
17 DHeprus TOIIMBA. Y IelbHAs TEIIOTAa CTOPaHUs] 1 0 0 https://m.esoo.ru/ff0a7b5a
18 [TnaBieHue U OTBEpACBAHUE KPUCTAUTHUCCKHX Tell. YaenbHas| 1 0 0
TEIUIOTA TUIABJICHUS https://m.esoo.ru/ff0a71d2
JlaGopaTopuas padora 3. "OnpezencHue yaeabHOM TemoTel| 1 0 1
19 " :
IUIABJIEHUS JIbIA https://m.esoo.ru/ff0a72fe
20 ITapooGpazoBanue u koHaeHcaus. Mcnapenue 1 https://m.edsoo.ru/ff0a740c
21 Kunenue. Y nenpHast TemnoTta napooOpa3oBaHus U 1 https://m.edsoo.ru/ff0a786e

KOHACHCAIIUH. 3aBHCHMOCTD TCMIICPATYpPhl KUTICHHUA OT



https://m.esoo.ru/ff0a5800
https://m.esoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.esoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.esoo.ru/ff0a6976
https://m.esoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.esoo.ru/ff0a6bb0
https://m.esoo.ru/ff0a7b5a
https://m.esoo.ru/ff0a71d2
https://m.esoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
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Bnaxnocts Boznyxa. Jlaboparopnasi padora 4. 1 0 1
22 " . " .
OnpefesieHne OTHOCUTEIIBHOM BIIAXKHOCTH BO3/yXa https://m.eso00.ru/ff0a7628
23 Pemenue 3a1a4y Ha onpe/esieHe BIaXKHOCTH BO3/TyXa 1
24 [TpuHIMTBI pabOTHI TETJIOBBIX ABUrareneil. [laposas TypOuna.| 1
JIBurarenb BHYTPEHHETO CrOpaHHsI
25 KII/I terutoBoro aeuratens. TerioBbie ABUraTe/ N U 3aIlUTa 1 0 0 https://m.edsoo.ru/ff0a7c7c
OKpYXarolen" cpemubl
26 3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTHH B TETUIOBBIX 1
27 [ToaroroBka K KOHTPOJIbHOM padoTe 1o Teme "TernoBbie 1 https://m.edsoo.ru/ff0a832
siBJIEHUsI. MI3MeHeHne arperaTHbIX COCTOSTHUIA BeniecTBa"
28 KounrposabHasi pagora Nel mo teme "TensioBble siBjeHus. 1 1 0 https://m.edsoo.ru/ff0a86ae
HN3meHeHne arperaTHbIX COCTOSIHUM BemecTsa'
Pazgea 2. DiiekTpu4ecKkue 1 MATHUTHbBIE SIBJICHUSA 37
29 Dnektpuzarus Tel. [[Ba posa aIeKTpruIecKuX 3apsioB 1 0 0
30 Ypok-ucciaenoBanme "DICKTpU3aANNS TeT UHAYKITUEH U TIPH 1 1
CONPUKOCHOBEHUH"
31 B3aumonericTBue 3apspkeHHBIX Tell. 3akoH KynoHa 1 0 0 https://m.edsoo.ru/ff0a87e4
32 3neKTpI/Iqe(:Koe noJie. HanmpspkeHHOCTh 3JIEKTPUYECKOro moJist.| 1 0 0 https://m.edsoo.ru/ff0a8a0a
33 HOCI/ITCJ'II/I 3ﬂeKTqueCKH)£ ;ai);;nag :‘)7Jié7M;H1?a[7)7HBII/I 3apsi. 1 0 0
34 [TpoBOTHUKY U TUANIEKTPUKU. 3aKOH COXPAHEHUS 1 0 0 https://m.edsoo.ru/ff0a8ef6
35 Pemienue 3a1a4 Ha MPUMEHEHHE CBOMCTB 3JICKTPHUCCKUX 1 0 0 https://m.edsoo.ru/ff0a90cc
36 DNEeKTPUUECKUI TOK, YCIOBUS €T0 CYIIECTBOBAHMSL. 1 0 0 https://m.edsoo.ru/ff0a95a4
37 JICHCTBHS 3JICKTPHUECKOTO TOKA 1 0 0 https://m.edsoo.ruff0a96b2
38 Ypoxk-uccaenopanue "/[eficTBUE 2IEKTPUUECKOTO TOJISA HA 1 0 1
MIPOBOJIHUKY U AUDJEKTPUKH"
39 DNEeKTpUUYECKUN TOK B METAJUIAX, JKUJKOCTIX U Ta3ax 1 0 0 https://m.edsoo0.r/ff0a9838



https://m.esoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ruff0a96b2/
https://m.edsoo.r/ff0a9838
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40 DneKkTpuyecKas 1enb U €€ COCTaBHbIC YaCTH 1 0

41 | Cunartoxa. Jlaboparopnas padora S. "Hsmepennue n 1 0.5 https:/m.eso0.ru/ff0a8bd6
peryinupoBaHUe CUJIbI TOKA"

42 Onexrpuueckoe HanpsokeHue. BompTMerp. JlaGopaTophas 1 0.5 https://m.edsoo.ru/ff0a9e14
pab6ora 6. "V3mepenue u perynvpoBaHue HanpspkeHus"

43 ComnpoTHBJICHHE TIPOBOHHUKA. Y ICIbHOE COTIPOTUBIICHUE 1 0 https://m.edsoo.ru/ff0aa738

44 JlaGopaTopnas padora 7. "3aBUCHMOCTH JIEKTPHUECKOTO 1 https://m.edsoo.ru/ff0aa738
COIPOTHBJIEHHS IPOBOAHUKA OT €r0 JUTHHBI, TUTOLIA K

45 3aBHCHMOCTh CHJIBI TOKA OT HanpsukeHus. 3akon Oma Juis 1 0 https://m.edsoo.ru/ff0aa44a

46 JlaGopaTopuas padora 8. "lccienoBanue 3aBUCHMOCTH 1 1 https://m.edsoo.ru/ff0aa04e
CHJIBI TOKA, UAYIIETO Yepe3 PE3UCTOP, OT COMPOTHBIICHHS

47 [TocnenoBarenbHOE U APATICIBHOE COSAMHEHUS 1 0

48 JlaGopaTopuas padora 9. "[IpoBepka nmpaBuia CI0XKEHUS 1 https://m.edsoo.ru/ff0aaab8
HANPsOKEHUH TIPH MOCIIE0BATEIbHOM COSTMHEHUH JIBYX

49 JlaGopaTopuas padora 10. "TIpoBepka mpaBuiia st CUIIBI 1 1 https://m.edsoo.ru/ff0aadle
TOKA IMPH MapajuIeIbHOM COCMHEHUN PE3UCTOPOB"

50 Pemenue 3a1a4y Ha npuMeHeHHEe 3aKkoHa OMa I Pa3IngHOro 1 0 https://m.edsoo.ru/ff0aaf8a
COCIMHCHUS POBOTHIUKOB

51 PaboTa 1 MOITHOCTB AJIEKTPUIECKOTO TOKa. 3akoH J>Koyiis- 1 0 https://m. edso.ru/ff0ab124

52 Héié};i)aTopHaﬂ pa6ora 11. "Onpenenenue paboOTh U 1 https://m.edsoo.ru/ff0ab3e0
MOIIHOCTH 3JIEKTPUIECKOTO TOKA"

53 DneKTpUUYecKue e U MOTPEeOUTENH AEKTPUIECKON 1 0 https://m.edso.ru/ff0ab660
sHepruu B ObITy. KopoTKoe 3ambIkaHue

54 [ToaroroBka K KOHTPOJILHOM paboTe 1Mo Teme Onextpuueckue| 1 0 https://m.edsoo.ru/foabd2c
3apsibl. 3apsHKEHHBIC Tella U MX B3aMMOICHCTBHSL.

"

55 KonTpouabHnas pabora 2 o reme 9JIeKTpI/I:IeCKI/Ie 1 0 https://m.edsoo.ru/ffoabead
3apsiibl. 3apsiKeHHbIe TeJla X B3auMO/IeiiCTBHSI.

56 [TocTOSIHHBIC MATHUTBI, KX B3aHMOJICHCTBUE 1 0



https://m.esoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab3e0
https://m.edso.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
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57 Ypok-ucciaenoBanme "V3yuenue nosiei moCTOSHHBIX 1 1 https://m.edso0.ru/ff0ac3do

5g | MarauTHoe noe. MarunTHOE 1ojie 3eMJIM U €10 3HaueHne 1 0 https://m.edsoo.ru/ff0acOba
IUTSL SKA3HHU Ha 3eMiie

59 OmneiT DpcTena. MarHuTHOE 10JIe JIEKTPUUECKOI0 TOKa 1 0 https://m.edsoo.ru/ff0acld?
IT . 1 :

60 pHMGHGHHfBHCKTpOMaF%HTOBBiﬁxHHKe.HaﬁopaTOpHaﬂ 0.5 https://m.edsoo.ru/ffoac74a
pabora 12. "U3yyeHue AeMCTBUS MAarHUTHOTO TOJI HA
DNEeKTPOIBUTATEIh TIOCTOSTHHOTO TOKa. Vcrob30Banme 1 0 0

61 AIIEKTPOBUraTelicii" B TEXHUUSCKUX YCTPOMCTBAX U HA -https://m.edsoo.ru/ff0ac86¢
Tpancnopte. Jlaboparopuas padora 13. "KoncrpyupoBanue

62 Omnbrtel @apazest. 3aKOH 3JIEKTPOMArHUTHOW WHTyKIUU. 1

63 OnekrporeHeparop. CrocoObl MOTYyUEHUS IMEKTPHUICCKOM" 1
SHEPTUH. DIIEKTPOCTAHIINUA HAa BO3OOHOBISIEMBIX HCTOYHHKAX

64 [ToaroroBka K KOHTPOJIBHOM paboTe MO TeMe "DIEeKTpUIECKUE 1 0 0
Y MarHUTHBIE SIBJICHUS"

65 | KouTponbmas pabora Ne3 mo Teme "DaexTputeckue n 1 0 0 https://m.edsoo.ru/ff0ach14
MATrHUTHBIE siBJIeHHA"

66 PesepBHrlit ypok. Pabota ¢ Tekcramu o teme "TemnoBbie 1 https://m.edsoo.ru/ff0accse

67 | PesepeHbii ypok. PaGora ¢ Texcramu 1o Teme "TocTosHHbI 1 https://m.edsoo.ru/ff0acdc6
AIEKTPUYECKUN TOK"

68 PesepBHslit ypok. PaGota ¢ TekcTtamu 1o Teme "MarHuTHbIe 1 0 0

OBUHIEE KOJIMYECTBO YACOB 110 IPOT'PAMME 68 145

9 KVIACC
Ne Tema ypoka KoauvecTBo yacos laTa JJIeKTPOHHBbIE HU(PPOBHIE
n/n U3y o0pa3oBaTe/IbHbIC PeCypPChI

Bcero

Kour

POJIbHBI

e
padoTshI

[Ipaxk [yenus
THYeC
KHe

pador



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
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bl

Pa3nes 1. Mexannueckue siBJIeHUS 40
1 MexaHnueckoe JABIKeHue. MarepuaabHas TOUKa 1 0 0
2 Cucrema orcuera. OTHOCUTEIBHOCTh MEXaHHUECKOTO 1 0 0 https://m.edsoo.ru/ff0ad474
TIBHOKECHUS
3 PaBHOMEpHOE MPSIMOJTMHEHHOE IBIKCHUE 1 0 0 https://m.edsoo.ru/ff0ad19a
4 HepaBHoMmepHOe npsiMosiHeiHOe ABmKeHne. CpeaHss u 1 0 0
MI'HOBEHHAs CKOPOCTb
5 [TpsiMonMHEITHOE PaBHOYCKOPEHHOE BIKCHUE. Y CKOPEHUE 1 0 0 https://m.edsoo.ru/ff0ad8d4
6 CKOpOCTb MPSMOJIUHENHOTO PABHOYCKOPEHHOTO JIBUKEHUSI. 1 0 0
['pacduk ckopoctu
7 JIaGopaTopnas padora 1. "Onpeenenue yCKOpeHus Tea mpH| | 0 1 https://m.edsoo.ru/ff0adb18
[PaBHOYCKOPEHHOM JIB>KEHUH 110 HAKJIOHHOM MJIOCKOCTH"
8 CBoOoanoe magenue tei. OneiTel [ anunes 1 0 0
9 PaBHOMEpHOE nBMYKEHHUE TT0 OKpYykHOCTH. [leprnoa u wactora 1 0 0
obpamienus. JInHeHHas U yriioBas CKOPOCTH https://m.edsoo.ru/ff0ael76
10 [HeHTpOCTpeMHTENBHOE YCKOPCHHE 1 0 0
11  [Tlepssriii 3akoH HbtoToHa. Bektop cuibl 1 0 0 https://m.edsoo.ru/ff0ae612
12 |Bropoii 3akoH HproToHa. PaBHOICHCTBYOIIAS CHIa 1 0 0 https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon Herotona. Cynepno3uius cui 1 0 0 https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1ay Ha mpuMeHeHne 3akOHOB HproTOHA 1 0 0 https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka 1 0 0 https://m.edsoo.ru/ff0aeca?
16 Pemenue 3anau no teme «Cumna ynpyroctu» 1 0 0



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
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17 JlaGopaTopHasi padota 2. «OnpeeneHne KeCTKOCTH https://m.edsoo.ru/ff0aee28

MIPY)KUHBDY
18 Cuna tpeHus https://m.edsoo.ru/ff0af738
19 Pemenwue 3a1a4 o Teme «Cuma TpeHUs https://m.edsoo.ru/ff0afa26
20 JlagopaTopuasi padora 3. "Onpenencaue kodpdumnmenrta

TPEHUsI CKOJIbKeHHs" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau o teme "3akonsl Hetorona. Cuna

ynpyroctu. Cuna tpexus" https://m.edsoo.ru/ff0afb8e
22 Cuna TsKeCTH M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpEHUE

cBOOOJHOTO IMaIEHUS https://m.edsoo.ru/ff0af044
23 Ypok-koudepenuus "J[BrkeHne TSI BOKPYT

rpaBuTanimoHHoro neHTpa (Coxneunas cuctema). [amakTukn"
24 Pemenue 3agau mo reme "Cuita TSDKECTH M 3aKOH BCEMUPHOTO

TArOTCHHs" https://m.edsoo.ru/ff0af5f8
25 IepBast kocMHuuecKast CKOpocTh. HeBecoMocTh 1 mieperpy3ku https://m.edsoo.ru/ff0af33c
26 PaBHOBecue maTepuanbHOM TOUKU. AOCOTIOTHO TBEPIOE

teno. PaBHoBecHe TBEPIOrO Telia ¢ 3aKPEIIEHHOR" 0ChIO https://m.edsoo.ru/ff0afe36

BpaieHuss. MomeHt cuibl. LleHTp TspkecTn

PaBHOBecne MaTepuanbHOW TOUKU. AOCOIOTHO TBEPAOE
27  (reno. PaBHOBecHe TBEPAOTO Tela ¢ 3aKPEIIEHHO K OChIO

BpallCHUA. MOoOMEHT CHUJIBI. HeHTp TAXKECCTU

28 Perrenue 3amay mo teme "Moment cuitbl. LenTp tsoxectn" https://m.edsoo.ru/ff0b02b4
29 [ToaroToBKa K KOHTPOJILHOM paboTe 1o teMme "MexaHuuecKoe

nBuxkeHue. Bzaumoneiicreue ten" https://m.edsoo.ru/ff0b0408
30 KonTpoabHnas padora Nel nmo teme '""'Mexann4deckoe

IBUkeHue. Bzaumopgeiicreme Tea" https://m.edsoo.ru/ff0b06ec
31 Nmnynbe Tena. IMmynse cuitbl. 3aKOH COXPaHEHHUS

UMITyJIbCa. YIIPYroe U HEYNPYyroe B3auMoICHCTBUE

https://m.edsoo.ru/ffOb07fa



https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

37

32 Pemenue 3a1a4 mo teme "3aKOH COXpaHEHUS UMITyJIbca" 1 https://m.edsoo.ru/ff0b096¢
33 Ypok-koudepenuus "PeakTHBHOE JIBIKEHUE B IIPUPOJIC U
TeXHUKe" 1
34 MexaHnndeckasi paboTa U MOITHOCTh 1 https://m.edsoo.ru/ff0b0a84
35 PabGoTa cuibl TSHKECTH, CHIIBI YIIPYTOCTH U CHITBI TPSHHUS 1 https://m.edsoo.ru/ff0b0db8
36 Jla6opaTopHuasi padota 4. «OnpenencHuie padoThI CHIIBI
TPEHHUS IPU PABHOMEPHOM JIBHYKCHUH TeJja 110 1
TOPU30HTATEHOM MOBEPXHOCTH)Y
37 CBs13b 2Hepruu u padoTel. [loTeHIIMaNBHAS YHEPTUS 1
38 Kunernueckast sHeprus. Teopema 0 KHHETUYECKOH SHEPTUH 1 https://m.edsoo.ru/ff0b0c32
39 3aK0oH COXpaHEHUs SHEPTHH B MEXaHUKE 1
40 JladopaTopHas pa6ora 5. «/3y4yeHne 3aK0Ha COXpaHCHUSI
SHEPT UM 1 https://m.edsoo.ru/ff0b12fe
Pa3nen 2. Mexann4eckue K0J1e0aHUA U BOJHBI 15
41 KonebartenbHOE ABMYKCHHE U €T0 XapaKTePUCTHKH 1 https://m.edsoo.ru/ff0b1858
42 3aryxatomue kojieOaHus. BeiHyk/IeHHbIE KOJIeOaHMS.
Pesonanc 1 https://m.edsoo.ru/ff0b20f0
43 MareMaTHYECKUi U IPY>KUHHBIA MasTHUKA 1
44 Ypok-ucciaenoBanme «3aBUCUMOCTb IEpUOa KOJIeOaHUH OT
YKECTKOCTH MPYKHHBI U MACChl TPy3a» 1 https://m.edsoo.ru/ff0b197a
45 [IpeBpaiiieHue SHEPTHH MTPU MEXAHUYECKUX KOJICOAHUAX 1
46 JlaGopaTopHnas padora 6. «OnpezaeneHue 4acToOThl U https://m.edsoo.ru/ffOblaec
Nepro/ia KoJieOaHuil MPY)KUHHOTO MasSTHUKA» 1
A7 1

JlabopaTopuas pabora 7. «IIpoBepka HE3aBUCUMOCTH



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec

38

nepro/ia KojebaHuii rpysa, Mo ABEUIeHHOTO K HUTH, OT MacChl
rpy3a»

https://m.edsoo.ru/ff0b197a

48 Mexanuveckue BoJaHbI. CBOMCTBA MEXaHHMUYECKUX BOJIH.
[Tpo1osIbHEIE U IOTIEPEYHBIE BOJTHBI https://m.edsoo.ru/ff0b21fe
49 Ypok-kondepenuus "MexaHnueckre BOJIHBI B TBEPAOM
tene. CelicMrUYecKre BOJIHbI"
50 3ByK. PacnipocTpanenue u oTpakeHHe 3ByKa
ol Ypok-ucciaenoBanue "HabmroeHne 3aBUCUMOCTH BBICOTHI
3BYKa OT 4acTOTHI"
52 ['poMKOCTB 3ByKa M BBICOTA TOHA. AKYCTHYECKUI PE30HAHC
53 Ypok-koudepenuus "YibTpa3Byk 1 UHQpPa3BYyK B IPUPOJIE
U TeXHUKE" https://m.edsoo.ru/ff0b23ca
54 [ToaroroBka K KOHTPOJILHOM paboTe Mo TeMe "3aKOHBI
coxpaHeHus. MexaHndyeckue KojeOaHus U BOJHBI" https://m.edsoo.ru/fTOb25f0
55 KonTpoabHas padora Ne2 nmo teme ""3aKkoHbI COXpaHEHHS.
MexaHn4yecKue Kojae0aHusi M BOJIHBbI'"
Pa3nesn 3. DiieKTpOMArHUTHOE 10JI€ M JIEKTPOMArHUTHbIE
BOJIHBI
56 DJIEKTPOMArHUTHOE TOJIe. DJICKTPOMArHUTHBIC BOJHBI https://m.edsoo.ru/ffOb2abe
o7 CBoiicTBa AIIEKTPOMATrHUTHBIX BOJH
58 Ypok-kondepenuus "llkana 31eKTpOMarHUTHBIX BOJIH.
Hcrnoap30BaHue 3JEKTPOMAarHUTHBIX BOJIH I COTOBOM https://m.edsoo.ru/ffOb2fe6
cBs3u"
59 Ypok-uccaenoBanme "V3yueHue cBOMCTB
AIIEKTPOMATrHUTHBIX BOJIH C TOMOIIIEI0 MOOMIEHOTO https://m.edsoo.ru/ffO0b2c6c
tenedona”
60 Pemenue 3a1ay Ha onpe/eieHne YacTOThl U ATTUHBI

BHGKTpOMaFHHTHOﬁ BOJIHBI



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

39

61 DneKkTpoMarHuTHas npupojaa ceera. CKopocTh CBETa.
BosiHOBBIE CBOMCTBA cBeTa 1 https://m.edsoo.ru/ff0b31d0
Pasjnen 4. CBeToBbIe sIBJIEHUSA 15
62 Ucrounuku cBera. [IpsMonuHeitHOe paclipocTpaHEHHE CBETA.
3armenus: Cosnnna u JIyHbI 1 https://m.edso0.ru/ff0b3658
63 3aKoH oTpakeHUs cBeTa. 3epkaina. Pemenue 3a1a4d Ha
NPUMEHEHHE 3aKOHA OTPAKCHHS CBETa 1 https://m.edsoo.ru/ff0b38c4
64 [Ipenomiienne cBeTa. 3aKOH MPEIOMIICHUS CBETA
1 https://m.edsoo.ru/ff0b3aea
65 [MonHOE BHYTpEHHEE OTpakeHHe cBeTa. Vcmonp30Banue 1 https://m.edsoo.ru/ff0b3c5c
[TOJTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOIHOIaX
66 JlaGopaTopHasi padota 8. "VccnenoBanne 3aBUCUMOCTH
yIJIa TMPEeIOMJICHUS] CBETOBOTO JIyda OT yriia MajJeHus Ha 1
rpanuie "Bo3ayx-cTeksio""
67 Ypok-koudepenuus "Vcrnonp30BaHUE MTOJTHOTO
BHYTPEHHETO OTPAKEHHS: CBETOBO/IbI, OTITUKOBOJIOKOHHAS 1
CBsI3p"
68 JIunzel. OnTHYeckas cuja JIMH3bI
1 https:/m.edsoo.ru/ff0b3f2c
69 [TocTpoenne n3o0pakeHUH B JTMH3aX
1 https://m.edsoo.ru/ff0b444a
70 JladopaTopHas pa6ora 9. "Onpenenenue GoKycHOTO
PacCTOSIHHS M ONTHYECKOM CHITbI COOMPAOIIEi JTHH3HI" 1 https://m.edsoo.ru/ff0b4206
71 Ypok-kondepenuus "OnTruueckue JMH30BbIE TPUOOPHI" 1 https://m.edsoo.ru/ff0cOa7e
72 I'ma3 kak ontuyeckas cucreMa. 3peHue 1 https://m.edsoo.ru/ff0b4684
73 Ypok-kondepenuns "Jledexts! 3peHus. Kak coxpaHutb
3peHue"” 1
74 Pasnoxenne 6enoro ceera B ciektp. OnbiThl HploTOHA. 1

CnoxeHnue CIICKTPAJIbHBIX IBCTOB. I[I/ICHepCI/ISI CBCTa

https://m.edsoo.ru/ffOc0f4c



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
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75 JlagopaTopuasi padota 10. "OnbITHI 110 Pa3I0KEHUIO OEIIOTO
CBETa B CIICKTP M BOCHPUSATHIO [[BETA MPESIMETOB MPU HX 1 0 1 https://m.edsoo.ru/ff0cOe2a
HaOJII0IEHUH Yepe3 BETOBbIE (PUIbTPHI"
76 Ypok-npakTukym "BosiHOBBIE CBOICTBA CBETA: TUCTIEPCHS, 0
uHTepdepenims u nudpaxus’ 1 1
Paspnen 5. KBanToBbIC sIBJICHHMSA 17
77 OmnpiTel Pe3epdopaa u mtaneTapHast MOJIe)Ib aTOMa 1 0 0 https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa 1 0 0
79 Hcnyckanne u moryiomnieHne cBera atoMoM. KBaHTHI. 0 0
JIuHeiyaThie CIIeKTpPhI 1 https://m.edsoo.ru/ff0c144c
80 Ypok-npakTukyMm "HaOmroieHre CrieKTpOB HCITyCKaHUS 1 0 1 hitos://m.edsoo.ru/fOc1550
81 PasinoakTHBHOCTD U € BUIbI 1 0 0 https://m.edso0.ru/ff0c1672
82 Crpoenue aToMHoro sipa. Hyknonnas mojenb 1 0 0 httos://m.ed p—
pS://m.easoo.ru CloacC
83 PannoaktuBHbIC peBparieHus. M30Tomns 1 0 0 httos://m.ed fffoclald
pS://m.eqasoo.ru cla
84 Pewrenue 3agau o reme: "PagnoaktuBHbIE npeBpanieHus" 1 0 0 httos://m.ed fffoc1bd
pS://m.eqasoo.ru C a
85 [lepuon nomypacnana 1 0 0
86 Ypok-koHpepenuus "PagnoakTUBHbIE U3IIYYECHUS B 0
PHUPOJE, MEAUIIUHE, TEXHHUKE" 1 1 https://m.edsoo.ru/ff0c2126
87 SnepHble peakiuu. 3aKOHBI COXpaHEHUs 3apsSI0BOTrO U 0 0
MacCOBOT'0 YHCE 1 https://m.edsoo.ru/ff0c1c58
88 DHeprus CBS3U aTOMHBIX siiep. CBsI3b MacChl ¥ SHEPTUU 1 0 0 httns://m.ed fFfocLd7
pS://m.easoo.ru C a
89 Pemenwue 3anau no teme "Snepueie peakuun" 1 0 0
90 Peakuuu cunTe3a u aeneHus saep. IcTOUHUKH SHEPTUU 1 0 0

CouHIiia u 386311

https://m.edsoo.ru/ff0c1e88



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
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91 Ypok-koudepenuus "SnepHas snepreruka. JledctBus

PaJIMOAKTUBHBIX M3JIy4CHHI HA )KUBBIC OPraHU3MbI" 1 1
92 [ToaroroBka Kk KOHTPOJIBHOM paboTe MO TEME

"DJIEKTPOMArHUTHOE 1M0JIe. DIIEKTPOMArHUTHBIC BOJIHBI. 1 0 https://m.edsoo.ru/ff0c223e

KBanToBbIC siBIICHUS"
93 Kontpoabnas padora Ne3 no teme "DjieKTpOMarHuTHOE 0

noJjie. JIeKTPOMAarHuTHbIe BOJIHBI. KBaHTOBbBIE siBeHNs" 1

Pa3nea 6. IloBTopuTenbHO-0000 a0 1M MOYJIb 9
94 [ToBTOpenue, o6o6menue. Jlaboparopuasi padora 11.

"B3aumozeiicraue Ten" 1 1 https://m.edsoo.ru/ff0c245a
95 [ToBTOpenue, o600IIeHNe. Perenne pacueTHBIX 1 0

Ka4eCTBEHHBIX 3a/a4 110 Teme "TerioBsle mporeccs’” 1 https://m.edsoo.ru/ff0c2572
96 [ToBTOpEenue, 0600MIeHNE. Penienne pacyeTHBIX U 0

KauecTBeHHBIX 3a1a4 1o Teme "KIIJ] TernoBeix apurareiei’” 1 https://m.edsoo.ru/ff0c2a22
97 [ToBTOpenue, o6o0IIeHKE. PelieHne pacueTHBIX U 0 https://m.edsoo.ru/ff0c2b30

KaduecTBeHHBIX 3aAa4 no teme "KIIJ[ anekrpoyctaHoBOK" 1
98 [ToBTOpenue, o6o6menue. Jlaboparopusie padotsl 12 1o

kypcy "CBeToBbIC sBIICHHS" 1 1 https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, 0606menue. Pabora ¢ TekcTamu 1Mo Teme 0

"3aKOHBI COXPAaHCHHS B MEXaHUKE" 1 https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, o6o6menne. Pabora ¢ TekcTtamu o Teme 0

"Kosebanus 1 BOJTHBI" 1 https://m.edsoo.ru/ff0c2e82
101 [ToBTOpEeHmE, 0000mEeHne. PaboTa ¢ TekcTamu 1Mo Teme 0

"CBeTOBBIC SIBJICHHS" 1 https://m.edsoo.ru/ff0c3044
102 [ToBTOpEeHME, 0000meHne. PaboTa ¢ TekcTamu 1Mo Teme 0

"KBanToBas u suepHas pusuka' 1
OBIIEE KOJIUMYECTBO YACOB 110 ITIPOTPAMME 102 27



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
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https://m.edsoo.ru/ff0c2d6a
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MPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHHUA OCHOBHOU
OBPA3OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOTI'O OBIIET'O

OBPA3OBAHUA
7 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
06Pa3OBaTeJ'IBHOI71 nporpaMmMsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1.1

HMCIT0JIb30BATh M3YYCHHBIC ITIOHATUSA

1.2

pa3nuyaTh SBJICHHUS MO ONMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3HUECKOE SIBICHUE

1.3

pacmo3HaBaTh MpPOSIBIEHUE HW3YYEHHBIX (U3MYECKUX SBIECHUH B
OKpPYKaIOIlleM MHUpE, B TOM 4Hciie PU3NUECKUE SBJIECHUS B MPUPOJE, NPU
9TOM TEpPEeBOAMTHh NPAKTUYECKYIO 3ajJadyy B Yy4eOHYIO, BBIJENATH
CYLIECTBEHHbIE CBOICTBA (IIPU3HAKU) PU3NYECKUX SBJICHUI

1.4

OTIHMCHIBATh M3YYEHHBIE CBOICTBA TeNl U (PU3UYECKHE SBJICHUS, UCTIONb3YS
(¢u3znueckue BENWYMHBI, MPU ONHUCAHUU MPABHIBHO TpPAKTOBATH
(Gbu3nuecKuif CMBICT UCIHOJB3YeMbIX BEIUYMH, HX OO0O3HAuYeHUs H
€IMHULIBI (U3UYECKUX BEJIMYHH, HAaXOIUTh (OPMYJbl, CBS3bIBAIOIINE
JTaHHYI0 (U3UYECKYI0 BEJIWYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIIMYMH

1.5

XapaKTepu30BaTh CBOWCTBa TeJ, (pu3Mueckue SBICHHUS M IPOIECCHI,
WCIOJIb3YSl HW3YYEHHbIE 3aKOHbI, NpPU OTOM JIaBaTh CIJIOBECHYIO
(hopMyITHPOBKY 3aKOHA U 3aMKChIBAaTh €T0 MaTEMaTHUYECKOE BhIPAKEHHE

1.6

00BACHATH HU3NUYECKUE SBICHHUSI, IPOLIECCH U CBOMCTBA TE€J, B TOM UUCIIE
U B KOHTEKCT€ CHUTYyallii MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBIISIT IPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH 00BsCHEHUE U3 1 — 2
JIOTUYECKHX IAroB ¢ ONMOpoi Ha 1 — 2 M3y4eHHBIX CBOMCTBA (PU3UICCKUX
SIBJICHUH, GU3UYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemiath pacu€THele 3a7auu B 1 — 2 JeCTBHs, HCIOJIB3YS 3aKOHBI U
(dhopmyIibl, cBs3bIBarOIMe (DU3UYECKHE BEJIMYMHBI: HAa OCHOBE aHAJIM3a
yCIOBUSL ~ 3aJayd  3alKChbIBaTh  KpaTKO€  YCIIOBUE, IOJCTaBISTh
¢uznueckue BeNUYUHBI B (GOPMYJbl U MPOBOIUTH PacuéThl, HAXOAUTh
CIpaBOYHBIC JIaHHBIC, HEOOXOMUMBIC NSl PEIleHUs 3a/aad, OLIEHHUBATH
PEATTMCTUYHOCTD MOJTYYeHHON (DPU3HUECKON BEIUMYHHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEHINTh TMPU T[OMOIIN
(u3MUecKux  METOJOB, B  ONUCAaHUM  HCCIEJOBAaHUS  BBIICIATH
mpoBepsieMoe MIPEIOJIOKECHHE (runoresy), pa3ianyaTth u
UHTEPIPETHUPOBATh MOJTYYCHHBIN Pe3ylbTaT, HaXOIUTh OMIMOKH B XOE
OTIBITA, JIEJIATh BBIBOJIBI 0 €r0 PE3yJIbTaTaM

1.9

IPOBOJUTH OMBITHI MO HAOMIONEHUIO (PU3MUECKUX SIBICHUN WM
¢bu3nyeckux CBOMCTB TeN: bopmynupoBaTh IIPOBEpSIEMBIE
OpPEINoNoXKeHusl,  coOMpaThb  YCTAaHOBKY U3 IPEUIOKEHHOTO
000pyJIOBaHUs, 3aMMCHIBATH X0/ ONbITa U (POPMYIUPOBATH BBIBOIbI

1.10

BBINIOJIHATh IIPSMBIE WM3MEPEHUS C HCIOJIb30BAHUEM aHAJIOIOBBIX U
nu(pPOBBIX NPUOOPOB, 3alMCBIBATh MOKa3aHUA MPUOOPOB € Y4ETOM
3aJJaHHOM a0COJIOTHOM MOTPENTHOCTH U3MEPEHU I

1.11

IIPOBOANUTL HCCICAOBAHHUC 3aBUCHUMOCTU OJIHOH (1)H3HHGCKOﬁ BCJIIMYNHBI
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OT JPYroil C HCHOJB30BAHWEM IMPSMBIX H3MEPEHH, Y4acTBOBAaTh B
IUTAHUPOBAaHUM y4eOHOTO HCCIIEJOBAHUS, COOUPATh YCTAHOBKY H
BBITIOJIHATh W3MEPEHUs, CIEIys IMPEUIOKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yabTaThl TOJYYEHHOW 3aBUCHMOCTH (PU3MUYECKMX BEIMYMH B BHIEC
NPEIOKEHHBIX TaOMUI] ¥ TpaduKOB, JeJaTh BBHIBOJBI 10 PE3yIbTaTam
MICCIIEIOBAHMS

1.12

IPOBOJAUTH KOCBEHHbIE H3MEpPEHUS (U3NYECKUX BEJIWYUH, CIEAys
NPEIOKEHHONH WHCTPYKLIMHU: TIPH BBHIMOJHEHHH H3MEPEHHH CcOoOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIYHCIATH 3HAYEHUE HCKOMOM
BEJINYUHBI

1.13

coOnroAaTh MpaBuUjla TEXHUKM Oe3omacHocTH Hpu  paboTe ¢
71a00PaTOPHBIM 000PYJOBaHHEM

1.14

yKa3bIBaTh MPUHLHUIBI JEHCTBUS NMPUOOPOB M TEXHUUECKHUX YCTPOMNCTB,
XapaKTepU30BaTh MPUHIUIBI JCWCTBUS HW3YYEHHbIX HOpUOOPOB U
TEXHUYECKUX YCTPOMCTB C MOMOUIBIO0 UX OMUCAHUSI, UCTIOJIb3Ys 3HAHUS O
CBOMCTBaxX (pU3MUECKUX SBJICHUN U HEOOXOAMMBIE (PU3HUECKHE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

MPUBOJUTh  TpUMepbl  (HaxXOOuTh HHGMOpPMALMIO O  MpUMEPax)
MPaKTUYECKOTO MCIOJIb30BaHUS (PU3NYECKUX 3HAHMM B TOBCEIHEBHOI
KU3HU 17151 obecriedeHnst 0e301MacHOCTH P OOpaleHUH ¢ MPUOopaMu 1
TEXHUYECKUMHU YCTPOICTBAMHU, COXPAHEHUS 370POBbS M COOIIONEHUS
HOPM JKOJIOTMYECKOTO MOBEICHUS B OKPYXKAIOUICH cpefe

1.16

OCYILIECTBIISITh OTOOpP MCTOYHHMKOB HHpopMmanuu B cetu VHTepHeT B
COOTBETCTBUU C 3aJaHHBIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIUXCA 3HAHUW M MyTéM CpaBHEHMSI Pa3IMYHBIX MCTOYHUKOB
BBIJCIATH HH(OPMALIMIO, KOTOpAs SBJISETCS IPOTUBOPEUMBON UM MOXKET
OBITh HEJIOCTOBEPHOI

1.17

UCIOJIb30BaTh MPU BBITIOJHEHUU YYEOHBIX 3aJJaHUIl HAYYHOIIOMYIISIPHYIO
auTepaTypy (U3MUYECKOTO COJEp)KaHWs, CHpPaBOYHBIE MaTepHUalbl,
pecypcbl cetu MHTepHeT, BlafeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYT'YIO

1.18

co3/71aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHbIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2 — 3 HCTOYHHMKOB HH(pOpMAIU (U3UUYECKOTO COJEp)KaHUus, B
TOM 4Hcle NyONMYHO JeNaTh KpaTKue COOOMICHHS O pe3ylbTaTax
OPOEKTOB WJIM Yy4YEOHBIX HCCIENOBAaHUM, TMPU 3TOM TIPaAMOTHO
UCIOJIb30BAaTh W3YYEHHBIM TOHATUWHBIA anmapar Kypca (U3HKH,
COMPOBOXKJATh BBHICTYIUICHHUE MTPEe3eHTAIHeH

1.19

IIpU BBIITIOJIHCHUH y‘Ie6HBIX IMPOCKTOB U HCCIeI0BaHUMN pacnpeacisiTh
0053aHHOCTH B rpymme B COOTBETCTBUU C IIOCTABJICHHBIMU 3aJd4aMU,
CJICOAUTb 3a BBIIIOJHCHHUCM IIJIaHA HeﬁCTBHﬁ, aJICKBATHO OIICHUBATb
COOCTBEHHBIM BKJ1aJd B JACATCIIBHOCTDb IpYIIIbL, BBICTpanBaTb
KOMMYHUKATUBHOC B3aHMOHeﬁCTBHe, YUYUTBIBAS MHCHUC OKPYIKAIOIINUX

8 KJIACC

Kon
NpoBepsieMoro
pe3yJabTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111€T0
00pa3oBaHus
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1.1

HCITIOJIB30BaTh IOHATHA

1.2

pasiiniaTth SABJICHHUA II0 OIMCAHHUIO HUX XapaKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIUX JAHHOC cpmnqea(oe SAIBJICHHUC

1.3

pacro3HaBaTh TPOSIBICHHE W3YUYCHHBIX (U3UUECKUX SIBICHUH B
OKPYKAIOILlEM MHpPE, B TOM 4ucie (PU3NYECKUE SIBJICHUS B MPUPOAE,
IpU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 3a7auy B y4eOHYIO, BBLAEIATH
CYIIECTBEHHBIE CBOMCTBA (IpU3HAKK) (PU3HUECKHX SBICHUI

1.4

ONMCBHIBATH M3y4YCHHBIC CBOHCTBA TeN W (U3MUECKUE SBIICHHUS,
UCIONIb3YSl (U3WYECKHE BEJIWYMHBI, IPU ONUCAHUU TPABUIBHO
TpakTOBaThb  (U3MUECKUH  CMBICA  HCHOJB3YEMBIX  BEJIUYMH,
0003Ha4YeHMs U €AMHULBI (PU3NUYECKUX BEJIUYUH, HAXOAUTh (POPMYIIbI,
CBA3BIBAIOIIME JIAHHYIO  (PU3MYECKYI0 BEIMYMHY C JPYTUMHU
BEJIMYMHAMM,  CTPOUTh  TIpapUKd  H3YYEHHBIX  3aBUCHMOCTEH
(bMBUYECKUX BEIMUUH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (pU3MUECKHUE SIBICHUS U TPOILIECCHI,
WCIIOJNb3Yysl HW3YyYEHHBIE 3aKOHbI, IpPU OTOM JaBaTh CIOBECHYIO
GbopMynTUpOBKY 3aKOHa U  3alKChIBaTh €ro  MaTeMaTH4ecKoe
BBIPAKECHUE

1.6

OOBACHATH (PU3UYECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHTyallMil  IMPAaKTUKO-OPHUEHTUPOBAHHOIO  XapakrTepa:
BBISIBJISITh TIPUYMHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBICHEHHE 13 |
— 2 JIOTMYECKUX IMaroB ¢ momompbio 1 — 2 W3y4eHHBIX CBOMCTBA
(bU3UYEeCKUX sIBJICHUH, (DU3MYECKUX 3aKOHA MM 3aKOHOMEPHOCTH

1.7

pemarb pacy€THbIE 3a7aud B 2 — 3 JEUCTBHS, MCHOJb3YS 3aKOHBI U
(dhopmMyIibl, cBA3bIBAIONINE (PU3NYECKUE BETMUMHBI: HA OCHOBE aHaju3a
yCIIOBUS 33J]a4yl 3aIUCHIBATh KPaTKOE YCIIOBUE, BBISBISATH HEJOCTATOK
JMAHHBIX JUIA pELIeHUs 3aJadyd, BbIOMpaTh 3aKOHBI U  (HOPMYIIBI,
HeoOXoauMble 1711 €€ pelleHus, MPOBOJUTh PAacyEThl U CPAaBHUBATH
MOJIyYeHHOE 3HAueHHe (PU3MUEeCKON BEIMYMHBI C M3BECTHBIMU
JTAHHBIMU

1.8

pacCiio3HaBaTb l'IpO6J'IeMI)I, KOTOPBIE MOXHO PEHIMTH IIPpU IIOMOIIN
(1)I/ISI/ILIGCKI/IX MECTOA0B, UCIIOJIB3Ys OIMMHMCAHUE UCCICAOBAHUSA, BBIACIATH
IIPOBCPACMOC IPCAIIOJIOKCHNC, OLCHHBATHL IIPABUJIBHOCTL IIOPAAKA
IMPOBCACHUA UCCIICIOBAHUA, ICJIaTh BBIBOAbI

1.9

IPOBOAMUTH OMNBITHI MO HAOMIOACHUIO (DU3MUECKUX SIBICHUM WU
¢usznueckux  cBOWCTB  Teil:  (OPMYIUPOBATH  IPOBEpsieMble
NOPEINOJIOKeHUs, COOMpaTh  YCTAHOBKY M3  IPEIOKEHHOTO
000py/I0BaHNUs, OTIMCHIBATh XOJI OTBITA H (POPMYIHPOBATH BHIBOIBI

1.10

BBINIOJIHATh TPAMBIE M3MEPEHUsS] C UCIHOJIb30BAHUEM aHAIIOTOBBIX
npuOOPOB U NATYMKOB (PU3UUYECKUX BEIUYUH, CPABHUBATH PE3YJIbTATHI
U3MEepeHui ¢ yu€TOM 3a/1aHHOI a0COMOTHOM MOTPEITHOCTH

1.11

IPOBOJUTH UCCIIEJOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKOMN BEIIMUMHBI
OT JPYrod C HCIOJIb30BAHUEM IMPSMBIX H3MEPEHMI: IUIAHUPOBATH
UcclieIoBaHUEe, COOMPATh YCTAHOBKY M BBINOJIHATH U3MEPEHUS, CIEIys
NPEUIOKEHHOMY  IJIaHy, (PUKCHpOBAaTh pe3yJlbTaThl MOJIYYEHHOM
3aBHCUMOCTM B BHUAE TaOmUIl M TpaduKoB, JAenaTh BBIBOJBI IO
pe3yJibTaTaM UCCIIEOBaHMs
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1.12

MPOBOJUTH  KOCBEHHBIE  M3MEpPEeHHsS  (U3WYECKUX  BEIHYUH:
IJIAaHUPOBATh U3MEPEHUsSI, COOUPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
cienysl IPEUIOKEHHOM HWHCTPYKIMM, U BBIYMCIATH 3HAYCHUE
BEJINYUHBI

1.13

coOmonarh TpaBWIa TEXHUKH O€30mMacHOCTH TMpH  padboTe ¢
71a00paTOPHBIM 000PYIOBAHUEM

1.14

XapaKTepu30BaTh MNPUHIMIBI JCHCTBUS H3YYEHHBIX MPHOOPOB W
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HX OINHCAHMS, HCIOJIb3YS
3HAHUST O CBOMCTBAaX (PU3MYECKUX SABJICHHUH W HEOOXOJIUMBIE
(u3nyeckrue 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTb IMPOCTBIC TEXHUYCCKHUE yCTpOfICTBa U HU3MCPUTCIIBHBIC
HpI/I60pI)I Mo CX€MaM M CXEMATUYHBIM PUCYHKaM, COCTAaBJIATH CXCMbI
JEKTPUYECKUX LENed ¢ TOCIEAOBAaTEIbHBIM W NApALICIbHBIM
COCMHEHUEM  D3JEMEHTOB, pa3inyas YCIOBHbIE OOO3HAYCHMS
JJIEMEHTOB IEKTPUUYECKUX LIETIEH

1.16

MPUBOJUTE MpUMEpbl (HAXOOUTh HHGOPMALKIO O MpHUMepax)
MPAKTUYECKOTO MCIOJIb30BaHUs GU3NYECKUX 3HAHUHN B MOBCEIHEBHOM
YKU3HU 11 00ecTiedeHns1 0€30TIaCHOCTH MPU 00paIlieHuH ¢ MprudopaMu
u TEXHUYCCKUMHU YCTpOI\/'ICTBaMI/I, COXpaHCHUA 300pPOBbA u
COOITFOJICHHSI HOPM KOJIOTHYECKOTO TIOBEJICHHS B OKPYKAIOIIEH cperie

1.17

OCYILIECTBIISITh MOUCK MH(pOpMaluu (PU3MUECKOTO COJIEPKaHUs B CETU
HNHTepHeT, Ha OCHOBE HMMEIONIMXCS 3HAHUW M NYTEM CpaBHEHUSA
JOTIOTHUTEIBHBIX HCTOYHUKOB BBIACIATh HHGOPMALMIO, KOTOpas
SBJIIETCS. IPOTUBOPEUUBON MIIH MOXKET OBITH HEZOCTOBEPHOM

1.18

WCIOJIb30BAaTh IPH  BBIMNOJHEHUH Yy4eOHBIX 3aJaHUN  HAy4YHO-
MOMYJISIPHYIO JIUTEPATYpy (DU3MUECKOTO COJEp)KaHUs, CIPaBOYHBIE
MaTepuaibl, pecypchl cetu VIHTepHeT; BiaaeTh HOpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMALUU U3 OJHOU
3HAKOBOW CHUCTEMBI B JPYT'YIO

1.19

co3/1aBaTh COOCTBCHHBIC MTUCHbMEHHBIC M KPATKHE YCTHBIC COOOINCHUS,
0000m1as wHGOPMAIUI0O U3 HECKOJIBKUX HCTOYHHUKOB (HHU3UYECKOTO
COJICP)KAHHS, B TOM 4YHCIIC MyOJMYHO TMPEACTABIATh PE3yIbTaThl
IPOCKTHONH MJIM HCCIIEOBATEIbCKON JIEATEIBHOCTH, IPH OITOM
IPaMOTHO HCIIOJIb30BaTh HM3Y4YCHHBIM TMOHATHHHBIA ammapar Kypca
(U3MKH, COMTPOBOXKAAThH BBICTYIUICHUE MPE3CHTALIUCH

1.20

IIpHU BbIIIOJHCHUHU y‘IC6HBIX IMIPOCKTOB H HCCIICOBAHUM (bHSPI‘ICCKPIX
IMpoHeCCOB pacCnpCaACiisATb 0053aHHOCTH B Ipynmne B COOTBETCTBHUU C
INOCTAaBJICHHBIMHU  3aaadaMM, CJICIUTb 3a BbBIIOJHCHHUCM IIJIaHA
JENCTBUHI U KOPPCKTUPOBATH €r0, aICKBATHO OLICHUBATH COOCTBEHHBIH
BKJIaA B ACATCIIBHOCTL TIPYIIIBI, BBICTPANBATH KOMMYHUKATUBHOC
BSaHMOﬂeﬁCTBHC, MMPOSABJIAA TOTOBHOCTD PA3PCIIATH KOH(I)J'II/IKTLI

9 KVIACC

Kon
NpoBepsieMoro
pe3yJabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus
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1.1

HCII0JIb30BATh M3YYCHHBIC TIOHATHUA

1.2

pas3iuyaTh SBJICHUS MO ONMKMCAHUIO UX XapaKTEPHBIX CBOKWCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIHNX JAaHHOE (PU3NUECKOE SIBJICHUE

1.3

pacro3HaBaTh MPOSBICHHE HW3YYCHHBIX (DU3MYECKHX SBICHUH B
OKpPYKaIOIlleM MHpE, B TOM 4ucie (PU3NYECKUE SBICHUS B MPUPOJE, NPU
9TOM TMEpPEBOJUTH MPAKTUYECKYI0 3aJady B Yy4eOHYIO, BBLACIATH
CYIIECTBEHHBIE CBOMCTBA (IpU3HAKK) (PU3HUECKHX SBICHUI

1.4

OTMCHIBATh U3YYEHHBIE CBOMCTBA TeN M (PU3NUYECKUE SIBICHUS, UCIOJb3YS
¢u3nueckue BEIWYMHBI, NpPU ONUCAHUM TPABUIBHO TPAKTOBATh
(u3MYeCKUi CMBICII HCIOJIb3YEMBIX BEJIUYMH, 0003HAYEHUS U €IUHMIIBI
(¢u3NuecKux BEJIWYUH, HAXOAUTh (HOPMYJIbI, CBSI3bIBAIOLIUE JIAHHYIO
(¢u3NyUecKyr0 BEIUWYMHY C JPYITMMH BEJIWYMHAMU, CTPOUTH TIpapuKu
M3Y4YEHHBIX 3aBUCUMOCTEN (U3NYECKUX BETUUNH

1.5

XapaKTEepU30BaTh CBOMCTBAa TeN, (PU3MUECKHE SBICHUS W TPOIECCHI,
WCMOJIb3ysl HM3YYEHHBIE 3aKOHBbI, MIPU O3TOM JIaBaTh CJIOBECHYIO
(hopMyTUPOBKY 3aKOHA ¥ 3aITUCHIBATH €T0 MaTEMAaTUYECKOE BEIPAKCHHUE

1.6

O0OBACHATh (U3MYECKUE MPOLECChl W CBOICTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallul MPAaKTHUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH
MPUYMHHO-CIIC/ICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHME u3 2 — 3
JOTHYECKHUX II1aroB ¢ TIOMOIIbI0 2 — 3 M3YYEHHBIX CBOHCTBA (PU3MUECKIX
SBJICHUH, (PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemaTth pacu€THeIe 3amauyd  (OMHMparIIHecs Ha cucrtemy u3 2 — 3
ypaBHEHUH), UCTIOJIb3Ysl 3aKOHBI M ()OPMYJIBI, CBSI3bIBAIONINE (PU3NUECKUE
BEJIMYMHBI: HAa OCHOBE aHAJM3a YCJOBHS 3a7ayll 3allUChIBaTh KPaTKoe
YCJIOBHE, BBISBISATH HENOCTAIONIME WM M30BITOYHBIC JaHHBIC, BEIOUPATH
3aKOHBI U POPMYJIIBI, HEOOXOIUMBIE JIJIsI PEICHHS, TIPOBOJUTH PACUYEThI U
OIICHUBATh PEATUCTUYHOCTh IMOJYYCHHOTO 3HAa4YCHUs (HU3HYECKOU
BEJIMYMHBI

1.8

PpacIio3HaBaTb HpO6J'IeMBI, KOTOPBIE MOXHO pPCHIMTL IIpU IIOMOIIHU
(1)I/ISI/ILICCKI/IX MCTOJOB, HMCIIOJIB3Yyd OIIMCAHHWEC HWCCICOOBAaHUA, BBIACIIATH
IIPOBEPIACMOEC  IIPECAINOJIOKCHUC, OILICHUMBATh MPABUIIBHOCTH  IIOPAAKaA
IIPOBCACHUA HUCCJICa0BaHMA, JAc1aTh BBIBO/JBI, HUHTCPIIPETUPOBATD
PE3yJIbTaThbl Ha6J'IIO,Z[eHI/II71 U OIIBITOB

1.9

OPOBOAMUTH OMBITHl MO HAOMIOAEHUIO (U3NYECKUX SBICHUN WU
(u3MUECKUX CBOWMCTB TEJ: CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY U3
U30BITOYHOTO Habopa 000pYyAOBaHMS, OMHMCHIBATH XOJ OMNBITA U €ro
pe3yabTaThl, (GOPMYIUPOBATH BHIBOIbI

1.10

HIPOBOJUTH MPU HEOOXOJUMOCTH CEPUIO MPSMBIX MU3MEPEHHH, ONpenenss
CpeAHee 3HaueHuEe U3MepseMOl BeJWYMHBI ((OKYCHOE pPacCTOsIHHE
coOuparomieid JIMH3bI), OOOCHOBBIBaTH BBIOOP cHocoba HU3MEpeHUs
(M3MepuTeNBHOrO Npudopa)

1.11

IPOBOJUTH MCCIEJOBAHUE 3aBUCHUMOCTEH (U3MYECKUX BEIUYMH C
UCIIOJIb30BAHUEM TNPSIMBIX M3MEPEHUI: IUIAHMPOBAaTh MCCIIEN0BAHUE,
CaMOCTOSITEIbHO ~ cOOMpaTh  YCTaHOBKY, (DUKCHPOBATh  PE3YJIbTaThI
MOJIy4EHHON 3aBUCUMOCTH (U3MYECKUX BEJIWYMH B BUJE TaOIULU
rpauKoB, JIeNIaTh BHIBOJIBI IO PE3YJIbTATaM UCCIIEAOBAHUS

1.12

IIPOBOANUTL KOCBCHHBIC M3MCPCHUIA (I)I/ISI/I‘-ICCKI/IX BCJIMYHMH: TUJIAHUPOBATH




47

U3MEpEHHUs, CcOOMpaTh HSKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBINOJIHATH
U3MEPEHUs, CIenys IPEMIOKEHHONM MHCTPYKLUHH, BBIYUCIATH 3HAYCHHE
BEJIMYMHBI U aHAIIM3UPOBATH MOJyYEHHBIE PE3YIbTATHI ¢ YYETOM 3aJaHHOU
IOTPEUIHOCTH U3MEPEHUIN

1.13

coOIIOIaTh MpaBMIia TEXHUKH 0€30TIaCHOCTH IpH paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM

1.14

pa3nuyaTth OCHOBHBIE TPU3HAKH M3YYCHHBIX (DU3MYECKHX MOMETICH:
MaTepuaibHas TO4Ka, aOCOJIOTHO TBEPHOE TENO, TOUYEYHBIM HMCTOYHHUK
CB€Ta, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKIOHHAas
MOJIEJIb aTOMHOTO siipa

1.15

XapaKTepU30BaTh TMPUHIUIIBI  JCUCTBUS HW3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPON HA MX OMHCAHUS, UCTIOJIb3Ysl 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHHMM W HeoOXoaumble (U3HUYECKUE
3aKOHOMEPHOCTH

1.16

HCIIOJIB30BaTh CXEMbI U CXEMATUYHBIC PUCYHKHW H3YUCHHBIX TCXHHUYCCKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHYECKHX IPOIIECCOB
IpU pElICHUH Y4eOHO-NPAKTUYECKUX 3a/]ay, ONTUYECKUE CXEeMbl s
MIOCTPOECHMSI U300paKEHUH B IJIOCKOM 3epKajie M coOuparoniei JuH3e

1.17

MPUBOJUTh  MpuUMeEpbl  (HAaXOOUTh  HWHGOpPMALUMIO O  IpHUMepax)
MPaKTUYECKOTO HCIOJIb30BAHUS (PU3UUECKMX 3HAHUW B IOBCEIHEBHOMN
KU3HU I 0OecTieueHrs] Oe30MacCHOCTH TIPH OOpaIlleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHS 30POBbS W COOJIOICHUS
HOPM 3KOJIOTHYECKOTO TIOBEACHUS B OKPY)KAIOIIEH cperie

1.18

OCYILIECTBIISITh TMOUCK HHGOpManuu (QU3NUYECKOrO COJEp>KaHUS B CETU
WuTepHer, camocTosTensHo (GopMynupys MOUCKOBBIM 3ampoc, HaXOAUTh
MyTU ONpPEIENICHUs JOCTOBEPHOCTH IMOJyY€HHON MH(OpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUN U IOTOJHUTENbHBIX HCTOYHUKOB

1.19

UCIIOJIb30BATh MPH BBINOJIHEHUN Y4EOHBIX 33JaHUM HAY4YHO-MOMYISIPHYIO
auTepaTypy  (U3MUECKOro  CoAepiKaHMs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu MHTepHET; BiaaeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYT'YIO

1.20

CO31aBaThb CcOOCTBEHHBIE MHUCHMEHHBIE U YCTHBIC COO6H_[CHI/I$I Ha OCHOBC
I/IH(bOpMaI_[I/II/I N3 HCCKOJBKHUX HMCTOYHHUKOB (I)I/ISI/I‘IGCKOFO COACPIKaHUA,
HY6J'II/I‘IHO MMPpEACTaBJIATD PE3YJIbTATHL HpOGKTHOﬁ WY MCCIIeJ0BATEIIbCKOM
ACATCIIbHOCTH, pu 3TOM I'paMOTHO HUCIIOJIB30BaTh HSy‘ICHHLIfI
MOHSITUMHBIN amnmapar Hu3y4acMoro pasjciia (1)I/I3I/IKI/I Hu COIIPOBOXKIATb
BBICTYIICHUC HPCSCHTaHHCﬁ C y‘IéTOM 0COOeHHOCTEHN AyAUTOpUHA
CBCPCTHUKOB

1.21

IIpU BBITNIOJIHCHUUN y‘Ie6HBIX IMPOCKTOB U HCCJICTOBaHUMN (I)I/I3I/I‘-ICCKI/IX
IMpoHeCcCoOB pPaCHpCACIIATh 0053aHHOCTH B rpynmie B COOTBETCTBUU C
IMOCTAaBJICHHBIMU 3aJad4aMH, CICIWUTH 3a BBIIIOJIHCHHUEM IlJIaHa JENCTBHI U
KOPPECKTUPOBATbL €TI0, aJACKBATHO OICHUBATb COOCTBEHHBII BKJIaJd B
ACATCIIBHOCTD I'PYIIIIBLI, BEICTpAUBATE KOMMYHUKATHBHOC B3aHMOIleI>'ICTBI/Ie,
IpOABJIASA TOTOBHOCTL pa3pClldaTh KOH(I)J'II/IKTBI

IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIACC
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Kon Kon
IIpoBepsiemble 3JIeMEHTbI COAEPKAHUS
pasiena 3JIeMeHTa
®U3UKA U EE POJIb B IIO3HAHMH OKPYXXAIOIIEI'O MUPA
®usuka — Hayka O Mnpupoie. SIBIEHHUS TPUPOJBI.
1.1 @u3nyecKue  SABICHHS:  MEXAaHUYECKHE,  TEIUIOBBIE,
JJIEKTPUYECKUE, MAaTHUTHBIC, CBETOBHIE, 3BYKOBBIC
®uznueckue BenuuuHbL. M3mepeHue uznuecKux
1.2 BenuunH.  Pusnueckue  npubopsl.  IlorpemHoctsb
M3MepeHnil. MexxayHapoaHasi CHCTEMa €IMHHMI]
EcrecTBeHHOHAYUYHBIN METO/T TMO3HAHUA:
13 HaOJI0ICHHE, MOCTAaHOBKA Hay4HOTO BOIIpOCa,
1 BBIBIDKGHUE THUIOTE3, OJKCIEPUMEHT T1I0 IPOBEPKE
TUTIOTE3, 00BICHEHHE HAOIIOAeMOTO SIBJICHUS
14 OHI/IVCElHI/Ie ¢u3nyecKkux SABIEHUH C TOMOIIBIO
MOJIenei
[IpakTnueckue pabOTHI:
##HPar#Ht#113mepenre paccTosTHUM.
###Par###l13mepenne 00bEMa XUIKOCTH U TBEPAOTO
1.5 Tena.
#H##Par###OnpeneneHne pa3sMepoB MaJbIX Tell.
###Par###lI3mepenne TeMrepaTypbl TpPH  MTOMOIIH
KUJKOCTHOTO TEPMOMETpA U JaTUHUKa TEMIIEPaTyphl
INEPBOHAYAJIBHBIE CBEJEHUA O CTPOEHUU BEILIECTBA
###Par###CTpoeHre BelecTBa: aTOMBI M MOJICKYJIBI,
2.1 ux pasmepbl. ONBITBI, TOKa3bIBAIOIIUE JUCKPETHOE
CTpOEHUE BEIlEeCTBA
#H#Par### ] pmkenne  yactun — BemectBa.  CBs3b
2.2 CKOPOCTH  JBIJKEHUS  4YacTUIl C  TeMIepaTypoil.
bpoyHoBckoe nBmxkenue, muddysus
23 B3aumonelicTBue yacTull BelecTa: MPUTsHKEHUE U
OTTAJIKUBAaHUE
H##Par### Arperataoie COCTOSIHUSA BEILLECTBA;
2 CTpoeHue rasos, KUAKOCTEH u TBEPABIX
2.4 (KpUCTAINTMYECKUX ) TeJ. B3anmMocBs3b MEeXIy
CBOMCTBaMH BEILIECTB B Pa3HbIX arperaTHbIX COCTOSHUSX
U UX aTOMHO-MOJIEKYJISIPHBIM CTPOCHUEM
2.5 OCOoOCHHOCTH arperaTHbIX COCTOSTHUN BOJIBI
[IpakTnueckue pabOTHI:
Onenka guamerpa aToMa MeETOJIOM psAoB  (C
UCIOJIb30BaHueM (oTorpaduil).
2.6 #HH#HPar#H#0OnbITEL M0 HAOMIOAEHUIO  TEIIOBOTO
pacuIvpeHus ra3os.
HHHPar###OnbITel 10 OOHAPY)KEHUIO JEHCTBHS CHII
MOJIEKYJISIPHOTO TPUTSIKEHUS
3 JIBDKEHUE U B3AUMOJIEMCTBUE TEJI

3.1

MexaHu4deckoe JABHIKCHUC. PaBHOMCpHOC )51
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HEpPaBHOMEPHOE JIBIXKEHUE

##Par###Ckopoctb.  CpemHsii  CKOPOCTb — IIPH

3.2 HEpPaBHOMEPHOM JBMXKEHUHU. Pacu€r mytu u BpemeHH
JIBYDKCHHUS

SIBnenue WHEPIIUH. 3akoH WHEPIIMH.

3.3 BsanmMopeiicTBie Ten Kak MPUYMHA U3MEHEHUS! CKOPOCTH

JBIDKEHMS Tell. Macca Kak Mepa MHEpTHOCTH Tella

#HPar### Inotaocts BemectBa. CBA3b IIIOTHOCTH C

3.4 .
KOJINYECTBOM MOJIEKYJ B €IMHMIIE 00bEMA BEILIECTBA

3.5 Cuna xak XxapakTepUCTHKa B3aUMOJEUCTBUS TEI

Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
IMOMOIIIBIO AMHAMOMCECTpPA

3.6

#HHPar### SIsnenne tarorennsa u cwia Tsoxectu. Cuia

3.7
TSKECTH Ha Apyrux maHertax. Bec Tema. HeBecomocTth

Cuna tpenus. TpeHue CKONbXEHUSI U TPEHUE MOKOSI.
Tpenue B IpupoJe U TEXHUKE

3.8

###Par###Cnoxenre Cui, HaMpaBJICHHBIX MO OTHOM
npsiMoi. PaBHO iefiCTBYIOIIAs CUJT

3.9

[IpakTnueckue pabOTHI:

OnpeneieHne CKOPOCTH PaBHOMEPHOTO JIBHYKCHUS
(mrapuka B KHAKOCTH, MOJEIH  AJIEKTPUUYCCKOTO
aBToMoOWIT W Tak gjanee). OmnpenereHue CpeaHen
CKOPOCTH CKOJILKCHHS Opycka WJIM IIapuka IIo
3.10 HaKJIIOHHOM  miockocTH.  OmpeneneHue  MIOTHOCTH
TBEPIOTO Tea. OIIBITHI, JIEMOHCTPHPYIOITHE
3aBUCHUMOCTh PaCTSDKCHHS (IedopMariui) MPYKUHBI OT
NPHJIOKEHHOW  CHiibl.  ONBITBI,  JIEMOHCTPUPYIOIIHE
3aBUCHUMOCTB CHJIBI TPEHHUS CKOJIBKCHHS OT Beca Tejla U
XapakTepa CONMPHUKACAIOIIMXCS TOBEPXHOCTEH

Ousnueckue SIBICHHUS B IPUPOE: IPUMEPHI IBIKEHUS
3.11 C pa3IMYHBIMU CKOPOCTSIMU B JKMBOM M HEXXHMBOU MPUPOJIE,
JIeCTBHE CUJIBI TPEHHSI B IPUPOIE M TEXHUKE

Texuuueckue YCTpOﬁCTBaI JAUHAMOMCECTP,
IO AIIMITHHU KK

3.12

JIABJIEHUE TBEP/BIX TEJL, )KUJIKOCTEN 1 TA30B

I[aBJ'IeHI/Ie TBépI[Ol"O tena. CriocoObl YMCHBIICHUA U

4.1
YBEIINYCHHUS IABJICHUS
42 JlaBneHue rasza. 3aBUCHMOCTh JaBJCHUS Taza OT
' 00BbEMa, TEMITEPATYpPbI
43 [Mepenaua naBneHus: TBEPABIMH TEIAMH, KHIKOCTIMH

u razamu. 3akoH ITackams. [THeBMaTHYeCKHE MaITUHEBI

3aBUCUMOCTh JIaBJICHUS JKUJAKOCTH OT TJIyOUHBI.
4.4 I'uapocrarnueckuit mapagoxc. CooOuiaromuecs: cocyasl.
['uapaBaruecKue MEXaHU3MBI

ATtmoctepa 3emnn UM aTMocdepHOe JIaBJEHUE.

4.5 .
[TpuumHbI CylIeCTBOBAHUS BO3AYLIHOW 000JI0UYKH 3EMIIH.
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Onbir  Toppuuemn.  3aBUCUMOCTH  aTMOC(EPHOTO
AaBJICHUSA OT BBICOTBI HAZA YPOBHCM MOPA

4.6

N3mepenne armocdepHoro namienwus. [Ipubopsr mms
U3MEpEeHUs aTMOC(HEPHOTO JaBJICHUS

4.7

JleficTBHe KUIAKOCTH M ra3a HA IOTPYKEHHOE B HUX
Teno. BeitankuBaromas (apxuMenoBa) cCuia.  3aKOH
Apxumena

4.8

[InaBanue ten. Bo3ayxonnaBaHue

4.9

[IpakTnueckue pabOTHI:

HccnenoBanme 3aBHCUMOCTH Beca Tella B BOJE OT
0o0béMa TMOTpYyXKEHHOW B JKUAKOCTb 4YacTU Teja.
OrnpezenieHre BHITAIKUBAIOIICH CUIIBI, IEHCTBYIONIEH Ha
TEN0,  MNOrpyk€HHOe B  XKUAKOCTb.  IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAOUIEH CHUJIbI, JEUCTBYIOLIEH
Ha TEI0 B JKHUIKOCTH, OT Maccehl Tema. OIBITHI,
JEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKHBAIOLIEH
CUJIBI, JCUCTBYIOIIEH HA TENO B KUIAKOCTH, OT 00BEMa
MOTPYKEHHON B KUJKOCTh YacCTH TeJa W OT IJIOTHOCTH
JKUJIKOCTH. Koncrpyuposanue apeomeTpa 128107
KOHCTPYUpPOBAHUE  JIOAKHU U ONpeaeseHue eé
TPY30MOABEMHOCTH

4.10

dusndeckue  SABICHUS B OPUPOJC:  BIUSHHE
aTMOCc(EepHOTO JaBJICHHS Ha )KUBOM OpraHU3M, IJIaBaHUE
pBIO

411

TexHudeckre yCTpOMCTBa: COOOIIAIOIMINECS COCYIBI,
YCTPOMCTBO  BOJOINPOBOJA, THAPABIMYECKHI Mpecc,
MaHoMeTp, OapoMmeTp, BBICOTOMEp, MOPUIHEBOW HAcoC,
apeoMeTp

PAGOTA, MOITHOCTD, DHEPT'M A

5.1 Mexanudeckas pabora
5.2 MexaHuyeckasi MOIIIHOCTb
53 [IpocThle MEXaHU3MBI: pblYar, OJIOK, HaKJIOHHAs
II0CKOCTb. [IpaBuiio paBHOBECHsI pblyara
5.4 [IpumMeHeHue TpaBUiIa paBHOBECHsI pblyara K 0JIOKY
«3on0T0oe  mpaBwio» MexaHukd. Koaddunuent
5.5 II0JIE3HOTO JIEHCTBHSI MeXaHU3MOB. IIpocTeie MeXaHU3MBbI
B OBITY U TEXHUKE
56 [loTeHumanpHast SHEpruyM Tena, HOTHATOTO Haj
3eMnén
5.7 Kunernueckas sHeprus
53 [onnas MeXaHuecKas dHeprius. 3aKOH M3MEHEHUs U
COXpaHEHMs MEXaHUYECKOM 3Hepruu
[IpakTuyeckue paboOTHI:
59 #H#HPar###Onpenenenue paboThl CHIIBI TPEHUS TNPH

PaBHOMEPHOM JIBWXCHUU TCJIa 110 FOpHBOHTaHBHOﬁ
IMOBCPXHOCTH. HccnegoBanue yCJIOBI/Iﬁ paBHOBECHUSA
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peruara. M3mepenue KIIJI HakIOHHOM IUIOCKOCTH.
N3yuenue 3aKk0Ha COXpAaHEHUSI MEXaHUYECKON YHEPTUU

dusnyeckre SBICHUS B npupoac: pblHyaru B TCJIC

5.10
YeJIO0BEKa
TexHuueckue yCTpOWMCTBA: pblYar, IMOABUKHBIA U
5.11 HETIOJIBYKHBIM OJIOKM, HAKJIOHHAS IJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIIACC
Kon Kon
pasiena S IeMeHTA IIpoBepsiemble 3JIeMeHThI COAEPKAHUS
TEITJIOBBIE SABJIEHU A
OCHOBHBIE  TIOJIOKEHHUSI  MOJICKYJSIPHO-KHHETHUECKOM
6.1 TEOPHUU CTPOCHMsI BelecTBa. Macca u pazMepbl MOJICKYJI.
OnbITEl, TMOATBEP)KIAIOIINE OCHOBHBIE  TOJIOKEHUS
MOJIEKYJIIPHOKHHETHIECKO TEOPUHU
6.2 Mogenu TBEPAOTO, KHUIKOTO U Ta3000pa3HOTO COCTOSHUM
BemiecTBa. Kpucramnmieckue u amopdHbie Tena
OObsicHEHNE CBOWCTB Ta30B, KHUIAKOCTEH W TBEPABIX TEI
6.3 HAa OCHOBE IIOJIO)KEHUH MOJIEKYIIPHOKHHETHYECKOU
TEOPUHU
6.4 CMmaunBaHue U KallWUTSIPHBIC SIBIICHUS
6.5 TennoBoe pacIMpeHne U cyKaTue
6.6 Temneparypa. CBs3b TemIepaTypbl €O CKOPOCTHIO
TEIJIOBOTO JABUKEHUS YaCTHI]
6.7 Bayrpennss sueprusi. CnocoObl U3MEHEHUS BHYTPEHHEH
SHEPruu: TeIuIonepeaaya U COBEepIIeHne paboThI
6 6.8 Buasl Tennonepenaun: TENIONPOBOAHOCTh, KOHBEKLUSA,
U3JIy4CHHE
6.9 KonuuectBo  TemnoTel.  YjaenpHas — TEIUIOEMKOCTh
BEILIECTBA
6.10 TeruiooOMeH ©  TemJIOBOE€ paBHOBECHE. YpaBHEHHUE
TEIUIOBOTO OanmaHca
6.11 [InaBneHue u OTBEpAEBaHUE KPUCTAIUIMYECKUX BELIECTB.
VY nenbHas TENI0TA MJIaBJICHUS
[MapooOpazoBanne u  koHaeHcanus.  Mcmapenwue.
6.12 Kunenne. VYaenpHas  Temmora — mapooOpa3oBaHHS.
3aBUCHMOCTh TEMIIEpaTypbl KHUIEHHS OT aTMOoc(hepHOro
JABJICHUS
6.13 BnaxxHocTth BO3/1yxa
6.14 OHeprus TOINIMBA. Y IebHAasl TEIJIOTA CTOPAHMUS
[MpuHnuner  pabotel  TeruoBbix — aBurateneid  KITJT
6.15 TEIJIOBOTO JABUTaTels. TersoBble IBUTATENM WU 3alllUTa
OKpYKarollen cpeibl
6.16 3aKOH COXpaHEHHMs M MPEBPAIICHUS] SHEPTHUHU B TEIJIOBBIX
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nporeccax

6.17

[IpakTuyeckue pabOTHI:

HHHPar###0nbITEl  TI0  OOHAPY)KCHUIO JCUCTBUS  CHII
MOJICKYJIIPHOTO TPUTSIKCHHS.

HHHPar#H#0nbITBL 110 BBIPALLMBAHUIO  KPUCTAJLJIOB
IIOBAPEHHOM COJIM WM caxapa.

###HPar##H#OnbI TE T10 HaOJIIOICHHIO TEILJIOBOTO
pacIIMpeHus ra30B, )KUJIKOCTEH 1 TBEPABIX TEIL.
#H##Par###Onpenenenre naBiIeHUs BO3ayXa B OayuioHE
HITIPHUTIA.

HHHPar###0nbITEI, TEMOHCTPHUPYIOIINE  3aBUCHUMOCTD
JABJICHUS BO31yXa OT €ro o0béMa M HarpeBaHUs WU
OXJIQXKJICHHS.

##HPar###1IpoBepka runoTesbl JMHEHHOW 3aBHCUMOCTH
JUTMHBI CTOJIOWKA KUIKOCTH B TEPMOMETPHUECKOH TpyOKe
OT TEMITEPATYPHI.

###Par#t#HaOnonenne n3MeHeHUs BHYTPEHHEH SHeprUn
Tena B pe3yibTaTe TeIulonepeaadyd W padoThl BHEITHUX
CHIL.

###Par###llccnenoBanre sBIEHUS TEIJIOOOMEHA TIPH
CMEIIMBAHUM XOJOAHON U TOpsYEh BOIBI.
###Par####OnpenencHue KOJINYECTBA TEIIOTHI,
MOJYYCHHOTO BOJIOW TpU TEIUIOOOMEHE C HarpeTbiM
METaJUTMYECKUM ITUIHHIPOM.

###Par####OnpenencHue yAeTbHON TEIIOEMKOCTH
BEIIECTBA.

###Par###lccnenoBanue mporecca HCIapeHHUs..
###Par###0OnpeneneHue  OTHOCHTEIBHON  BIQKHOCTH
BO3JIyXa.

###Par###OnpeneneHue yaeIbHOW TEIJIOTHI TUIABJICHUS
JbIA.

6.18

Ousnyeckue SBICHUS B MPHUPOJIE: TOBEPXHOCTHOE
HAaTSDKEHHE M KamWUISpHBbIE SBICHUS B TPHUPOJE,
KpUCTAJUIBI B mpupoze, u3nydenue ColiHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpHU3bl; 00pa3oBaHUE POCHI, TyMaHa,
WHesl, CHera.

6.19

Texuuueckue YCTpOﬁCTBaZ KallWJIJIAPEL, IMPHUMCPLI
HCIIOJIb30BAHUA KPUCTAJLIOB, )KPII[KOCTHBIIZ TCPMOMCETP,
AaT4uK TEeMICpaTrypbl, TEPMOC, CHUCTEMA OTOIJICHUA
AOMOB, THUT'POMCTPLBI, IICUXPOMCETpP, IIapoBasd Typ6I/IHa,
ABUT'AaTC]Ib BHYTPCHHCTO CIr'OpaHus.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHNMA

7.1 Onexrpusanus Teil. J[Ba poja dJIEKTPUUYECKUX 3apsI0B
B3aumopneiictBue 3apspkeHHbIX Ten.  3akoH  Kynona

7.2 (3aBUCHMOCTh CHJIBI B3aUMOJICUCTBUS 3apsHKEHHBIX TET OT
BEJIMUMHBI 32PSJI0B M PACCTOSHUS MEX/Ty TeJIaMH)

73 Onexkrpuueckoe moiie. HanpsskEHHOCTH AIIEKTPUYECKOTO

I1OJIA. HpI/IHL[I/IH CYIICPIIO3NIHNU DJICKTPHUICCKUX noJiei
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(Ha KaYECTBEHHOM YPOBHE)

7.4

Hocutenun »snexrtpuueckux 3apsaoB. DJE€MEHTApHBIN
anekrpudeckuil 3apsan. Crpoenue aroma. [IpoBoaHuku u
JDIIEKTPUKU

7.5

3aKOH COXpaHEHHsI JIEKTPUUECKOTO 3apsiia

7.6

OnexkTpuueckuii  TOK.  YCIOBHMS  CYIIECTBOBAHUSA
AJIEKTPUYECKOT0 TOKA. VICTOUHMKN OCTOSIHHOTO TOKA

7.7

JleficTBUSI IEKTPUUECKOTO TOKa (TEIUIOBOE, XUMHUECKOE,
MarHuTHOE). DIIEKTPUUECKHUI TOK B )KUIAKOCTSIX U ra3ax

7.8

Onektpuyeckas 1enb. Cuina Toka. DIEKTPUUYECKOE
HaIpsDKEHUE

7.9

ConpoTuBieHe MPOBOAHUKA. Y IEIbHOE CONPOTUBIICHUE
BElIeCTBa

7.10

3akon OMa Juisl ydyacTKa e

7.11

HOCJ’Ie)IOBaTeJ'H)HOG n nmapajijiCJIbHOC COCINMHCHHUC
IIPOBOJAHHUKOB

7.12

PaGota W MOIIHOCTH DJEKTPUYECKOTO TOKA. 3aKOH
Hxoynsa — Jlenna

7.13

DneKTpuYecKkue Ienu U TOTPeOUTENH AIIEKTPUUYECKON
sHepruu B ObITy. KopoTkoe 3aMbikaHue

7.14

ITocTosHHple Mar"HuTel. B3amMoaelcTBHE ITIOCTOSHHBIX
MarduToB

7.15

MargutHoe nose. MaruutHoe 1oj€e 3eMJIM U €ro
3HAUYEHHUE [UIS KU3HU Ha 3eMile

7.16

OnbiT Opcrena. MarauTHoe MoJjie 3JIEKTPUYECKOr0 TOKaA.
[IpuMeHeHue IeKTPOMArHUTOB B TEXHUKE

7.17

JleiicTBe MAarHUTHOTO TOJIE HAa TMPOBOJHHK C TOKOM.
DNeKTpOoABUTaTeNlb MOCTOSHHOTO TOKa. Mcmosib3oBaHue
AJIEKTPOJABUTaTeNe B TEXHUYECKUX YCTPOWCTBAX M Ha
TpaHCIIOPTE

7.18

OIBITH ®apanest. SIBneHue 3JIEKTPOMAarHUTHOM
uHaykuuu. Ilpasuno Jlenna

7.19

DnekTporeHepatop. CrocoObl MOTydEHUS IEKTPHUIECKON
SHEPruu.  DJEKTPOCTAHIIMM  HAa  BO30OHOBISIEMBIX
MCTOYHUKAX SHEPTUU

7.20

[IpakTuyeckue paboOThI:

OnbIThl MO HAOIIOAECHUIO SJIEKTPU3ALMM TNl WHAyKIHeH
Y TIPYA COTIPUKOCHOBEHHUHU.

HccnenoBanne AeWCTBUSA  JIEKTPUYECKOTO MOJIS  HaA
IIPOBOJHMKH U TUIIEKTPUKHU.

C6opka u mpoBepka paOOTHI 3IEKTPUUECKON Lenu
IIOCTOSIHHOTO TOKa.

W3mepenue u perylnpoBaHUe CHIIbI TOKA.

W3mepenue u perynnpoBaHUe HANIPSKEHMSL.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYLIETO YEPE3
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HANPSKEHUS
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Ha pe3UCTOpE.
OnpIThl, JEMOHCTPUPYIOLLINE 3aBUCUMOCTh
JNIEKTPUYECKOTO CONPOTHUBIIEHUSI IPOBOJHUKA OT €ro
JUIMHBI, TJIOLIAH MOTIEPEYHOr0 CEYEHUs U MaTepuaa.

[IpoBepka mpaBuia CHOXKEHHS  HANPSHKEHUH — IIpU
IOCJICZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOPOB.
[IpoBepka mpaBuna Juis CUJIbl TOKAa MpPHU IapajieIbHOM
coenuHeHuu  pesuctopoB.  Ompenenenue  pabOTHI
JNIEKTPUYECKOTO  TOKa, HIYIIEr0 4epe3  Pe3UucTop.
OnpeneneHre  MOUIHOCTU  3JIEKTPUYECKOTO  TOKa,
BBIJIETISIEMON Ha pe3ucTtope. VccnenoBanue 3aBUCHMOCTH
CWJIBI TOKa, MIYIIETro 4epe3 JIAMIOYKY, OT HampsKeHUs
Ha Hel. Onpenenenue KIIJI narpesarens. MccnenoBanue
MarHMTHOTO B3aUMOJCHCTBUS IOCTOSHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO MOJISl OCTOSIHHBIX MarHUTOB IIPH
ux oObeIMHEHNH U pa3aeneHuu. MccnenoBanue aeicTBUS
JNEKTPUYECKOTO TOKa Ha MAarHUTHYIO CTpenKy. OINBITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJEHCTBUS
KAaTyIIKM C TOKOM M MarHUTa OT CHJIBI TOKa H
HalpaBJIeHWsT TOKAa B Karymke. M3yueHue neicTBus
MarHUTHOTO  TOJIA Ha  MPOBOJHUK C  TOKOM.

KonctpyupoBanue u U3y4eHue paboThI
3JIEKTPOIBUTATENSI. N3mepenne KITA
3JIEKTPOIBUTATEIHHOMN YCTaHOBKH. OnbIThI o

WCCJICIOBAHUIO SIBICHUS AJICKTPOMArHUTHOW WHIYKIIWH:
WCCJICIOBaHUE WM3MCHCHWM 3HA4YCHUS W HaIpaBJICHUS
WHIYKITMOHHOTO TOKa

duznyeckue SABJICHUA B npupoaec: SICKTPUUCCKUE
SABJICHUS B aTMOC(bepe, QJICKTPUYCCTBO KHBBIX

7.21 OpraHM3MOB, MarHUTHOE Moje 3eMJiH, Ipeid IMOIHCOB,
POJIb MAarHUTHOTO TIOJISI JUTSI JKU3HU Ha 3emile, MOJIIPHOE
CHSIHHE
TexHuueckre yCTpOWCTBA: 3JICKTPOCKOI, aMIepMerp,
BOJIETMETP, PEOCTAT, CYETYMK DIICKTPHUECKOW SHEPruH,

799 AJIEKTPOOCBETUTEIIbHBIC ~ MPHOOPBI,  HarpeBaTeIbHbBIC
AIEKTPOTPUOOPHI (IpuMepsl), ANEKTPUICCKHE
NPEIOXPAHUTEIH, JJICKTPOMArHUT, JIIEKTPOJBHUTATEIh
MIOCTOSIHHOTO TOKAa, TeHEPATOP MOCTOSIHHOTO TOKa

9 KVIACC
Kon Kon
[IpoBepsieMble 371€MEHTHI COAECPKAHUS
paznena JJIEMEHTa
MEXAHUWYECKUE ABJIEHU A
81 MexaHuyeckoe JBIDKEHHE. MarepuaibHas  TOYKA.
8 ' Cucrema orcuéra
8.2 OTHOCHUTEIHHOCTh MEXaHUYECKOTO JIBIKEHUS
8.3 PaBHOMEpHOE PSIMOJIMHEHHOE IBIKEHUE
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##HPar##HepaBHOMEpHOE NPSIMOJIMHENHOE JIBUXKEHHUE.

8.4 CpenHdss M MIHOBEHHass CKOpOCTb Tejla  IpH
HEpaBHOMEPHOM JIBUKCHUHU

85 VYckopenue. PaBHOYyCKOpEHHOE IIPSAAMOJIMHEMHOE
TIBUKCHHC

8.6 ##HPar##CroboaH0e nagenne. OnbiTel [ammies
#H##Par###PaBHoMepHOE JBMKEHHUE TI0 OKPY>KHOCTH.

8.7 [lepuox m wacrota oOpamienus. JluHeiHas W yrioBas
ckopoctu. [leHTpocTpeMHuTeNbHOE YCKOPEHNE

8.8 [TepBriit 3akoH HeroToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akon HeloToHa

8.11 HH#APar###] [pyuHIMIT CYTIEPIIO3UITNN CUIT

8.12 Cuna ynpyrocrtu. 3akoH ['yka

813 #H#Par#H#Cua TpeHus: cuila TPEeHUs CKOJIbKEHUS, CHIIa
TPEHUs TIOKOSI, IPYTUe BUJIBI TPSHUS

814 #H#HPar#H##Cuia TSDKECTH M 3aKOH  BCEMHUPHOTO
TATOTEHHS. Y CKOPEHHE CBOOOIHOTO MaCHUS

815 JBuxenne  mmaHer  Bokpyr — Connma.  IlepBas
KocMuYeckasi ckopocTb. HeBecomMocTs U meperpy3ku

816 PaBHOBecne MarepuanbHOUM TOUYKH. AOCOTIOTHO TBEPIOE
TEJ0

817 ###Par###PaBHoBecue TBEPAOTO Tela C 3aKPEIUIEHHOU
0ChI0 BpanieHus. MomeHT cuiibl. LleHTp TskecTr

8.18 Nmmynbce Tena. 3menenue ummnynbca. UMImynbc critbl

8.19 3aK0H COXpaHEHUs UMITYJIbCa

8.20 H#HHHPar###PeakTUBHOE IBIDKEHUE

8.21 Mexanudeckas paboTa U MOIITHOCTh

822 PaGora cun Tskectu, ynpyroctd, TpeHus. CBs3b
SHEPruu 1 paboThl

8.3 [loTrennmaneHass SHeprus Tejla, MOAHATOTO  Hal
MOBEPXHOCTHIO 3eMIIH

8.24 [ToTeHnmanpHas JHEPTUs CKATON MPYKUHBI

825 ###Par###KH?eTquCKaﬂ SHEPTHS. Teopema o
KUHETUYECKOU SHEPTUU

8.26 HH#HPar####3akoH coXpaHeHHUs] MEXaHUYECKOM SHepruu
[IpakTuyeckue paboOTHI:
Omnpenenenue cpeaHed CKOPOCTH CKOJBKEHHUs Opycka
WIM JBW)KCHHS IIapuKa TO HAKIOHHOW TUIOCKOCTH.
OmnpeneneHne YCKOpEHHUs Tela NpU PaBHOYCKOPEHHOM

8.27 JIBHKEHHUH 110 HAKJIIOHHOM MIOCKOCTH.

HccnegoBanne 3aBUCHMMOCTH nmyTu OT BpPEMCHU IIpU
PAaBHOYCKOPCHHOM JABUKCHUU 0e3 HavaJIbHOM CKOpPOCTH.
HpOBepKa TUNIOTE3bl: €CJIM TpH PABHOYCKOPCHHOM
JABHMKXCHUNU 0e3 HayaJIbHOU CKOPOCTH IYTU OTHOCATCH
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KaKk pAI  HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIHUE
IPOMEXYTKH BPEMEHH OJMHAKOBBIL.

WccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIbKEHUS
OT CWUJIbl HOpMajbHOro JamieHus. OmnpexneneHue
KOdpUIIMEHTa TPEHUsT CKOJbKeHus. OnpenencHue
KECTKOCTH MpyxHuHbL. Onpenenenue padOTbl  CHIIbI
TPEHUST TPH PABHOMEPHOM JIBIKCHHU Tela TI0
TOPU30HTAIbHOM MoBepxHOCTH. OmnpeneneHue padOThI
CWJIBI YIIPYTOCTH MPU NMOABEME Ipy3a C UCIIOJIb30BAHUEM
HETIOIBIKHOTO U TIOABIKHOTO OJIOKOB

8.28

®u3nyecKue ABJIEHUS B NPUPOJEC: NPUIMBBI U OTJIMBBI,
nBwkeHne TuiaHer COJIHEUHOW CHUCTEMBI, PEaKTUBHOE
JIBU)KEHUE KUBBIX OPraHU3MOB

8.29

TexHuyeckue  yCTpOWMCTBA:  COHAOMETpP,  JaTUUKH
MOJIOKEHUSI, PACCTOSIHUS U YCKOPEHHUSI, PAKEThI

MEXAHUYECKHU

E KOJIEBAHUA 1 BOJIHbI

9.1

KonebarenpHoe nBwkenue. OCHOBHBIC XapaKTEPUCTUKU
KoJIeOaHUH: TIePHO/I, YaCTOTa, aMILIUTY/a

9.2

Maremarnueckuit 51 MIPYXUHHBIN MAasITHUKH.
[IpeBparenue sHEPrUn MpH KoJIeOaTeTLHOM ABHUKCHUT

9.3

3aryxarome kosicOaHus. BbIHYXJICHHBIE KOJCOaHMUS.
Pe3onanc

9.4

Mexaandeckre BoaHBEL. CBOHCTBA MEXaHHMYSCKHX BOJIH.
[IpomonpHBIE W TONEpeYHBbIC BOJHBI. J[TMHA BONHBI H
CKOPOCTh €€ pacrpocTpaHeHusl. MexaHU4YeCKUue BOJIHBI B
TBEPJIOM TeJIe, CEHCMUYECKHUE BOJTHBI

9.5

3ByK. ['poMKOCTH M BbICOTA 3ByKa. OTpa’keHUE 3ByKa

9.6

Wudpa3Byk u yabTpa3Byk

9.7

[TpakTrueckue pabOTHI:

Onpenenenve 4YacTOThl U mepuoja  KojeOaHUi
MaTeMaTHYeCKOTO MasiTHUKA.

Onpenenenre 4YacTOThl U mepuoja  KojeOaHui
NPYKHHHOTO MasiTHUKa

HccnenoBanue 3aBUCMMOCTH — TiepuoAa  KojeOaHUi
MOJIBEIEHHOTO K HUTU TIpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH  TepuUoAa  KOJIEOaHHIA
NPYKHHHOTO MasTHHKa OT Macchl rpysa. [IpoBepka
HE3aBHUCHUMOCTH nepuoa Kosie0aHui rpysa,
NIOJIBEIEHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTH
npykuHbl. I3mepenue yckopeHus cBOOOTHOTO MaJJeHUs

9.8

®dusznyeckue SBJICHUSI B npupoac: BOCHPHUATUC 3BYKOB
JKUBOTHBIMH, 3CEMIICTPACCHUC, celicMHU4YeCcKue BOJIHBI,
yHaMH, 5X0

9.9

TexHudyeckne yCTpOMCTBA: 3XOJIOT, HCIOJIb30BaHUE
yIbTPa3BYKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE IT1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI
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101 DJEKTPOMAarHUTHOE TOJIe. DIEKTPOMArHUTHBIE BOJHBI.
CBOMCTBa AJIEKTPOMArHUTHBIX BOJIH

10.2 [Ixaya 37eKTpOMarHUTHBIX BOJIH

10.3 DnekTpoMarHuTHas npupona ceera. CKOpOCTh CBeTa.
BoJiHOBBIE CBOMCTBA CBETA
[IpakTnueckue pabOThI:

10.4 N3yuenne CBOWCTB  JJIEKTPOMArHUTHBIX BOJH €
MTOMOIILI0 MOOMIIBHOTO TenedoHa
dusnyeckue SBIEHUS B TPHPOJE: OHOJIOTHYECKOE

10.5 JIEHCTBHE BHUJIUIMOTO, yABTPa(pHUOIETOBOTO 51
PEHTI€HOBCKOIO M3JIy4eHHI

106 Texanueckue YCTPOMCTBA: _ HCHONB30BaHKE
JJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H

CBETOBBIE ABJIEHUA

111 JIyueBast monens cBera. MIcTOUHMKH cBETa

11.2 [IpsimonrHelHOE pacpoCTpaHEHHE CBETA

113 Ortpaxenue cBera. [Inockoe 3epkano. 3aKOH OTpaXKEHUS
cBeTa

114 [Ipenomienne cBera. 3aKkOH TPETOMJIEHUS CBETA.
[TosiHOE BHYTpEHHEE OTpakeHHE CBETa

11.5 Jlunza. Xop stydeii B TuH3E

116 OnTuueckass cucreMa Qoroanmnapara, MHUKPOCKONa H
TeJecKona

117 ['ma3 xak onrtuyeckas cucrema. baM30pyKOCTh U
JAJIbHO30PKOCTh

118 Paznoxxenne Oenoro ceera B crektp. OnbiTel HeloTOHA.
CrnosxeHue CeKTpaJbHBIX 11BETOB. /lucnepcus cBeTa
[TpakTrueckue pabOTHI:

11 ###Par###lccnenoBanre 3aBUCUMOCTH yIila OTPaKCHUS

CBETOBOTO JIy4a OT yIJia MaJeHHUs.
##HPar#t#l13yuene  XapakTEepUCTUK  H300pakeHUs
npeaMeTa B IUIOCKOM 3epKalie.
#H#Par###1ccienoBanue 3aBUCUMOCTH yria
MPEeNOMIIEHUsI CBETOBOTO Jiydya OT yrjla MaJeHusi Ha
TPaHHULIE «BO3AYX — CTEKIIOM.

11.9 .
##H#Par#t# lonyuenue  u300pakeHUH € MOMOIIBIO
coOuparomiei JTUH3BL
#H#Par###Onpeniennienne  (POKYCHOTO  PACCTOSHUS U
ONTUYECKOH CUIIBI cCOOMparoIel TNH3BI.
HHHPar###OnbIThl 10  pa3jokXeHUIo Oelloro cBera B
CIIEKTP.
HHHPar###OnbIThl 10 BOCHPUATHIO 1[BETa MPEAMETOB
pY UX HaOJIO/IEHUH Yepe3 BETOBbIE (PUIbTPHI
dusnueckue sABIEHUS B mpupoje: 3atMeHus ConHIa u

11.10 JlyHbl, 1IBeTa TeN, OMTUYECKUE SIBICHUS B armocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
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11.11 TexHuueckue YCTPOMCTBA: OYKH, [IEPUCKOTI,

¢doTroanmapar, ONTUYECKHE CBETOBO/IBI
KBAHTOBBIE SABJIEHU A

121 OmnbiTel Pesepdopna um 1utaneTapHas MOJeNb aroma.
Monens aroma bopa

122 Wcnyckanne u morisomeHue cBera aTtoMoM. KBaHTHI.
JInHelyaTele CIEKTPBI

12.3 PagnoaktuBHOCTB. Anb(a, 6eTa- 1 rTaMMa-u3ITydeHHsI

124 Crpoenue aroMHoro smapa. HykionHas  Mojenb
aTOMHOTO siapa. M3oTomnbl

125 PagnoaxTtuBHble npeBpamienud. llepmon mnomypacnana
aTOMHBIX sIJIep

126 SAnepHble peakiuu. 3aKOHBI COXPaHEHUS 3apsI0BOrO U
MacCOBOTO YHCE

12.7 DHeprus cBsS3U aTOMHBIX sijiep. CBs3b MAacChl U SHEPTUU

128 Peakuuu cunTtesa u geneHus saep. Mcrounuku sHepruu

12 CoiHna u 3BE37

12.9 SnepHas _ DHEpreTHKa. JleiicTBue  paauOaKTHBHBIX
W3JIy4E€HUH Ha JKUBbIE OPTaHU3MBbI
[IpakTrueckue paboOTHI:
Habmronenne CrutlomHbIX W JIMHEWYAThIX CHEKTPOB

1210 W3JIy4YEHHUS.

' UccnenoBanue TPeKOB: U3MEPEHUE SYHEPTUU YACTUIIBI 10

TOpMO3HOMY TTyTH (110 (hoTOoTpadusim).
W3mepenue pagroakTuBHOTO (oHa
®usnueckue SBICHUS B IPUPOJE: ECTECTBEHHBIN
PaauoaKTUBHBIN ¢on, KOCMHMYECKHE Ty4H,

12.11 pPaaMoOaKTUBHOE W3JIYYCHHE MPUPOJIHBIX MHHEPAJIOB,
JICCTBUE pAJUOAKTUBHBIX H3JIYUYCHUM Ha OpraHu3M
YeJI0BeKa

1212 Texuuueckue YCTpOMCTBA: CIEKTPOCKOII,
WHJMBUIyAJIbHBIA TO3UMETp, KaMepa Buiibcona

MPOBEPSIEMBIE HA OI'D IO ®U3UKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJbHOM MPOT'PAMMbI
OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSI

Kon
NpoBePSIEMOro
TpeOOBaHUs

IIpoBepsiemble TpeGOBaHUS K NMPEAMETHBIM pe3y1bTaTaM
0a30BOr0 ypOBHSI 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOM
NPOrpaMMbl OCHOBHOr0 0011ero odopaszopanusi Ha ocHoBe PI'OC

[lonumanme pomu  Qu3MKM B HAY4YHOM  KapTUHE  MHpa;
c(OPMHUPOBAHHOCTh 0Aa30BBIX MPEJICTABICHUH O 3aKOHOMEPHOU CBS3U
Y TI03HaBAEMOCTH SIBJIEHUM MPHUPOJIbI, O POJIM IKCIIEPUMEHTA B (PU3HKE,
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0 CHCTEMOOOpa3yromiei pon (GU3NKU B Pa3BUTHH €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHIA, 00 3BOTIONUYU (HU3HUECKUX 3HAHUHN U UX POJIU
B ILEJIOCTHOM €CTECTBEHHOHAYYHOW KapTHUHE MHpa, O BKIAJIE
POCCHIICKMX M 3apyOeXHBIX YUEHBIX-(DM3MKOB B PA3BUTHC HAYKH,
0OBSICHEHHE TPOLIECCOB OKPYXKAIOIIET0 MHUpPA, PAa3BUTHE TEXHUKU U
TEXHOJIOTHH

3HaHus O BUJAX Marepuu (BEUIECTBO M TMOJE), O IBMIKEHHUU Kak
crioco0e CyIecTBOBaHUS MaTepuu, 00 aTOMHO-MOJICKYIISIPHON TEOpUHU
CTpOEHUS BeIleCTBa, O (U3NYECKOM CYIIHOCTH SIBIEHUI NPUPOIbI
(MEXaHMYECKHX, TEIUIOBBIX, JJICKTPOMAarHUTHBIX M KBAaHTOBBIX);
YMEHHE pa3InuydaTh SIBICHUS 110 ONMMCAHUIO UX XapaKTEPHbBIX CBOWCTB U
Ha OCHOBE ONBITOB, IEMOHCTPUPYIOLIUX JAHHOE (PU3NYECKOE SIBICHUE;
YMEHME pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3NUYECKUX SIBICHUM
B OKpYXKalollleM MHpe, BBLACHAS HX CYIIECTBEHHbIE CBOMCTBa
(mpu3HaKK)

Brnanenne ocHOBaMHM MOHSATUHHOTO ammapara ¥ CUMBOJIHYECKOTO
s3bIKa (PM3UKU W HCIOJIB30BAHUE WX JJISl pEUICHUs YYCOHBIX 3a/ad;
YMEHUE XapaKTepu30BaTh CBOWCTBA Tel, (U3UYECKHE SBICHUA U
MPOIIECCHI, UCTIONB3YsI (YHTAMEHTAIbHBIC U SMITUPUYECKUE 3aKOHBI

VYMenue onmmceIBaTh HN3YUYCHHBIC CBOMCTBA TEII B (1)I/I3I/I'-IGCKI/IG SIBJICHUA,
HCIIOJIb3Ys (bI/IBI/I‘IeCKI/IC BCJIIMYHUHBI

Bnagenue ocHOBaMHM METOJOB HAaydyHOTO TIO3HAHUS C Y4ETOM
coOmoIeHnsT TpaBuil O€30TacHOTo TpyAa: HaOmrofeHUE (HU3UISCKUX
SIBJICHUI:

YMEHHE CaMOCTOSITEIbBHO COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY
U3 JTaHHOTO Habopa 000pYAOBAaHUS MO MHCTPYKLHHU, OMUCHIBATH XOJI
OTIbITA U 3aMKChIBATh €r0 Pe3yabTaThl, (GOPMYIUPOBATH BHIBOIbI;
MPOBEJICHUE MPSIMBIX U KOCBEHHBIX U3MEPEHHUH (PU3NYECKUX BEIHUUH:!
YMEHHME IUIAHUPOBAaThb U3MEPEHMs, CaMOCTOATEIbHO COOUpPAaTh
SKCIEPUMEHTAJIbHYI0  YCTAaHOBKY [0 MHCTPYKLUHH, BBIYUCIATH
3HAUEHUE BEJIMYMHBI W aHAJIM3UPOBATH IOJYUYEHHBIE PE3yIbTaThl C
y4€TOM 33JaHHOM MOTPEUIHOCTH PE3yJIbTaTOB U3MEPEHUI;

INPOBEJCHUE  HECIOXKHBIX  OKCIIEPUMEHTAIBHBIX  HCCIIEI0BaHUM;
CaMOCTOSITENIBHO ~ COOMpaTh JKCIEPUMEHTAIBHYIO YCTaHOBKY U
OPOBOAWTH  HUCCIENOBaHWE IO  WMHCTPYKUWH,  MPEACTaBIATH
MOJIy4YEeHHbIE 3aBUCHUMOCTH (PU3UYECKHX BEJIUYUH B BHJE TaONHIl U
rpauKoOB, YUUTHIBATh MOTPEIIHOCTH, JIEJIaTh BBIBOBI [0 PE3yIbTaTaM
UCCIICJIOBAHUS

IlonnManue  XapakTepHbIX  CBOMCTB  (U3MUECKHX  Mojenen
(MaTepuanbHas TOUYKa, aOCOJIIOTHO TBEPAOE TENIO, MOJEIH CTPOCHMS
ra3oB, JKUAKOCTEH W TBEPIBIX TeJ, IJaHeTapHas MOJENb aToMma,
HYKJIOHHAasi MOJIeJIb aTOMHOTO f]pa) U YMEHHME HPUMEHATh MX JUIs
00BsICHEHUS] (PU3NUECKUX TPOIIECCOB

YMenue oObsSCHITh (I)I/I3I/I"ICCKI/Ie nponeccol 1 CBOICTBa TCJI, B TOM
YuCJI€ MW B KOHTCKCTC CI/ITyaI_[I/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOTO
XapaKkTepa, B 4aCTHOCTH, BbIABJIATE IPUIUHHO-CIICACTBCHHBIC CBA3U U
CTPOUTH 0OBSICHEHHE C 0H0p0171 Ha U3YYCHHBIC CBOMCTBA (pI/I3I/ILICCKI/IX
HBJ'IeHHfI, (bI/IBI/I‘-ICCKI/Ie 3aKOHBI, 3dKOHOMCPHOCTH W MOJCIIN
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YMmenue pemarb pacu€rHble 3ajauu (Ha Oaze 2 — 3 ypaBHEHUH),
UCTONB3ysl 3aKOHBI W (opMysbl, CBsA3bIBaOIKE  (pu3HuecKue
BCJIMYMHBI, B 4YaCTHOCTH, 3allMCbIBATh KpPATKOC YCJIIOBHUC 3aaadvu,
BBISIBIIAT HEJIOCTAIOIINE JIAaHHBIE, BBIOMPATh 3aKOHBI U (POPMYIIHI,
HEoOXOouMble sl €€ pelIeHUs, UCII0JIb30BaTh CIPAaBOYHbIE JaHHbIE,
IMPOBOAUTH pvaéTm U OLCHUBATH PCATUCTUYHOCTL IIOJIYYCHHOTIO
3HAUCHUS] (PU3NYCCKONW BEIIMYWHBI, YMEHUE OINPEACIATh Pa3MEpPHOCTh
(U3NYEeCKO BETUUMHBI, TIOJYYCHHON MTPHU PEHICHUH 331a4H

YMeHne XapakTepu3oBaTh TMPUHIUIBI  JACHUCTBUA  TEXHUYECKHUX
YCTPOWCTB, B TOM YHCIE OBITOBBIX MPUOOPOB, U TMPOMBIIIICHHBIX
9 TEXHOJIOTMYECKUX MPOIECCOB M0 UX OMUCAHUIO, UCTIONB3YS 3HAHUS O
CBOWCTBAaX (PU3MUECKUX SBJICHUH W HEOOXOauMble (U3UUYECKUE
3aKOHOMEPHOCTH

YMeHue Hcrnonb3oBaThb 3HAHHUA O (U3MYECKUX SBIEHUSAX B
MOBCEHEBHOM KM3HU s oOecredeHus O€30MacHOCTH  IIpH
oOpallleHnu ¢ ObITOBBIMU MPUOOPaMH U TEXHUYECKUMHU YCTPONUCTBAMU,
10 COXpPAaHEHHS 3/0pOBbS U COONIOIGHHUS HOPM  3KOJIOTMYECKOTO
MOBEACHUS B OKpYXKamlleld cpeae; NOHMMaHHE HEO0OXOIUMOCTH
MIPUMEHEHUS] JOCTHXKEHUN (PU3UKU M TEXHOJIOTUH JUIsl pallMOHAIbHOTO
MIPUPO/IOTIOJIE30BAHUS

OneIT moOMCKa, mpeoOpa3oBaHUs M MpeACTaBlieHUs HHGOPMaLUU
(bM3UYECKOTO CcoaepKaHUsl C WCIOJb30BaHUEM HWHOOPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH; YMEHHUE OIIEHHBATh JOCTOBEPHOCTH
MOJy4eHHON WH(POpPMAIlMM Ha OCHOBE HWMEIOIIUXCS 3HAaHUM U
JOTIOTHUTEIBHBIX ~ MCTOYHHKOB;  yYMEHHE  HCIIOJNb30BaThb  IpU
11 BBITIOJTHEHUH YYCOHBIX 3aJaHUN HAYYHO-TIOMYJSAPHYIO JIUTEPATypy
(bu3MUecKoro cojep>KaHusi, CIPaBOYHbIE MaTepHajbl, PECYpChl CETH
Wnrtepuer; BiageHue 0a30BbBIMM  HaBbIKAMH  IPeoOpa3oBaHUs
uHbOpMAllMM W3 OJHOW 3HAKOBOW CHCTEMBI B JpPYryl0; YMEHHE
co3faBaTb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIICHHSI Ha
OCHOBE MH(MOpPMaIIMU U3 HECKOJIbKUX HCTOYHHUKOB

IHEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OI'D ITO

OU3UKE
Kox | IIpoBepsieMblii 3J1eMeHT COAepPKAHUS
1 MEXAHWYECKUE SIBJIEHUS
11 MexaHuueckoe JBU)KEHHE. MarepuanbHas Touka. CHcrema  OTcuéTta.
' OTHOCHUTEIBHOCTD JIBMXKEHUS
PaBHOMepHOe 1 HepaBHOMepHoOe JBrkeHue. CpenHsis ckopocts. Popmyna ams
1.2 | BBIYMCICHUS CpenHel ckopocTu: V = S/t
PaBHOMepHOE MpsiIMOJIMHEHHOE ABM)KEHUE. 3aBUCUMOCTh KOOPIMHATHI Tejaa OT
13 | BPEMEHH B Cly4ae PaBHOMEPHOTO IPSAMOJIMHEHHOTO JIBMXKEHUS:

x(f)=x,+vt
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I'paduky 3aBUCHMOCTH OT BPEMEHHU JUIS TMPOEKIUH CKOPOCTH, HPOCKIHU
IepEMEILEHUs, IMYTH, KOOpJIMHAThl IIPU PABHOMEPHOM NPSIMOJIMHEHHOM
JBUKECHUU

3aBHCHMOCTb KOOPJIMHATHl T€Jda OT BPEMEHU B Cllydae PaBHOYCKOPEHHOI'O
MPSIMOJIMHENHOTO IBUKEHMUSL:

t‘-"'l s

Sel(f) =V, #l+a*

@opmysbl ISl TPOEKIHMH MEPEMEIICHUS, MPOCKIUH CKOPOCTH M MPOCKIUH
YCKOPEHMS MPU PAaBHOYCKOPEHHOM MPSMOJMHEHOM JIBUKECHHM:

2
i
1.4 .sx(a‘)=v{,x-a‘+ax-?.
U_,{.(f) =Upy T4, 1,
a (f)=canst,
Ulr‘ - Ul.‘f‘ =2£‘.'I.S'_T
I'paduku 3aBUCMMOCTH OT BpPEMEHHM Jsl HPOEKUUU YCKOPEHUs, MPOEKLIUU
CKOPOCTH, TMPOEKIHH MEepeMEelIeHUsl, KOOPIMHATHl MNpU PaBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBH)KEHHUU
CBobGoanoe nanenue. GopMysibl, ONMCHIBAIOIME CBOOOIHOE MaJeHUE Teja 10
BEPTUKAIM (JBM)KEHUE Tejla BHM3 MM BBEPX OTHOCUTEIBHO IOBEPXHOCTH
1.5 | 3emum). I'paduxu 3aBUCUMOCTH OT BpPEMEHH MJIsi TPOCKIUU YCKOPEHUS,
MIPOEKLUH CKOPOCTM U KOOPJMHATHI NpU CBOOOJHOM MAJEHMM Tena II0
BEPTHKAJIH
CKOpOCTh paBHOMEPHOIO [BMIJKCHHS Tela IO OKpykHocTd. Hampasinenue
CKOPOCTH.
@opmyna Uil BBIYMCIECHUS CKOPOCTH 4Y€pE3 PAagUyC OKPYKHOCTH M IEPHOJ
oOpareHus:
L= 2R
T
LentpocTtpemurenbHoe yckopeHue. HampaBneHne UEHTPOCTPEMUTEIBHOTO
1.6 yckopenus. @opmyiia 1uis BBIYMCICHUS YCKOPEHMUS:
2
a — U
" R
dopmyna, CBSI3bIBAIOIIAS IEPUOJT U YACTOTY OOpaIlleHUs:
V= !
T
Macca. [InotHocTs BemecTBa. @opmyrna uisi BBIYUCIEHUS IUIOTHOCTH:
1.7 _m
V
1.8 | Cuna — BekropHas ¢uznueckas BenuunHa. CosxeHue Cuil
1.9 | SBnenue unepimu. Ilepsriii 3akoH HpioToHa
1.10 | Bropoii 3axon HeroToHa:!
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F=m-a

CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOpa CUJIbI, IeUCTBYIOIIEH
Ha TeJ0

1.11

B3aumopeiicteue Ten. Tpernit 3akoH HeroToHa:

Fy y=-F_,

1.12

TpeHI/Ie IMOKOsA U TPCHHUEC CKOJILXKCHUS. CDOpMy.Ha AJI BBIYUCIICHUS MOYJISA CHUJIBI
TPCHUSA CKOJIBXKCHUA:

Fo=u-N

1.13

Hedpopmanust tena. Ynpyrue u Heynpyrue aegopmanuu. 3aKOoH YIpPYyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BcemupHoe Tarotenne. 3aK0OH BCEMUPHOTO TATOTEHUS:

My -1t
F=g. .1 2

'L
Cuna TspKecTd. Y CKOpeHHE CBOOOTHOTO MaICHHUS.

®opmyna JUisl BBIYUCIECHUS CUJIbl TSHKECTH BOJIHM3M MOBEPXHOCTH 3emuu: F =
mg.

JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckas CKOpOCTb.
HeBecomocTth u eperpy3ku

1.15

Nmnynsc Tena — BekTopHas puznyecKkasi BeIHurHa.
=m0l

I/IMHy.]'IBC cuctembl Tea. M3meHeHune HMITYJIbCA. I/IMHy.]'IBC CHIJIbI

1.16

3aKkoH COXpPaHCHUA UMITYJIbCa IJIA SaMKHYTOﬁ CUCTCMBI TCJI:
D=nmyU, +im, U, =const

PeakxtuBHOEC JABHIXCHHC

1.17

Mexanndeckas padora. @opMyia Uit BHIYUCIEHUS PAOOTHI CHJIBL:
A=Fscoso
MexaHudecKkas MOIHOCTb:

A
t

N=

1.18

Kunernueckast u noteHumanbHas sHeprus. Gopmyra ajsi BBIYUCICHHS
KUHETUYECKON SHEPTUU:

2
Teopema o kuHeTHUUECKOW SHEPrun. Popmyna Jisl BBIYUCICHHS TOTEHINAIbHON
SHEPTUH Tella, HOJAHSITOrO
HajJ 3eMaé:

E,= mgh
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1.19

Mexanudeckasi SHEPTHUsL:
E=E.+E p
3aKOH COXpaHEHUsI MEXaHUUECKON FHeprun. Popmyra /i 3aKOHA COXPaHEHUs

MEXaHUYECKOI 3HEPTUU B OTCYTCTBUE cUJl TpeHus: E = const.
[IpeBpanieHne MEXaHM4ECKOM SHEPIUU IPU HAJTMYUK CUJIbI TPEHHUSL.

1.20

[IpocThie MEXaHU3MBIL. «30JI0TOE TTPABUIIO» MEXAHUKH.
Peruar. Momenr cwisl: M - Fl.
VYcnoBue paBHOBECHS pblUara:

M +M, +..=0
[TonsumxHbIN 1 HenoABWKHBIN O0510ku. KITJ[ mpocThix MexaHu3MOB,

n= Anonesaas

A‘S&I‘IH‘I-BEEEH

1.21

JlaBiienue TBEpIOTO TEIA.
dopmyna sl BBIYUCICHUS JABJICHUS TBEPIOTO Tea:
F
P= h
JaBnenue raza. AtmocdepHoe TaBiIcHUE.
I'mapocraTuyeckoe naBleHUE BHYTPH KHIKOCTH.
@opmyina sl BBIYMCICHUS 1aBJICHHS BHYTPHU KUIKOCTH:

p=pgh+p_,

1.22

3akoH [lackans. ['mapaBnuueckuii nmpecc

1.23

3akoH Apxumena. @opmyna Uil ONPEICICHUS BBITAIKUWBAIOIIEH CHIIBI,
JEHCTBYIOIIEH Ha TEJO, TOTPY)KEHHOE B KUIKOCTh WM Ta3:

Fa =PEV

VYcnosue nnaBanud Teia. [1naBanue CyI0B 1 BO3YXOIIJIaBAHHUC

1.24

Mexannueckre KoJjeOaHH. AMHJ’II/ITy,I[a, nepuoa M 4YacToTa KOJIEOAHUH.
(DOpMy.]'Ia, CBA3bIBAOIIAA YaCTOTY U ICPUOJ KOJIEOaHUH:

1.25

Matematuueckuii U TPYKUHHBIM MasTHUKU. [IpeBpaiieHue sSHEpruu mpu
KoJie0aTeIbHOM JIBMYKCHHUU

1.26

3aTyxa}0H1He KoJIeOaHusl. BBIHY)K,I[GHHBIG kosebanus. Pe3onanc

1.27

MexaHu4decKue BOJIHBI. HpOI[OJ'IBHBIe " TONICPCYHBIC BOJIHBI. IL]'II/IHa BOJIHBI U
CKOPOCTDb PACIIPOCTPAHCHU S BOJIHBI:

r=v-T

1.28

3Byk. I'pomkocTs 1 BbICcOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha TpaHMIIE
nByX cpell. MHdpa3Byk U yabTpa3ByK

1.29

IIpakmuueckue pabomul

N3mepenue cpeqHell MUIOTHOCTH BEIECTBA; apXUMEIOBOM CHIIBI; JKECTKOCTH
NPY)XKUHBI, KO(GHUIMEHTa TPEHUS CKOJIBKEHUS; PaOOThl CHUIIBI TPEHHS, CUIIBI
YIIPYTOCTH; CpelHEeH CKOPOCTH JBM)KEHHUSI Opycka M0 HAaKJIOHHOM IJIOCKOCTH;




64

yCKOpeHUsi Opycka Mpu ABMKCHHH [0 HAKJIOHHOW IJIOCKOCTH; YacTOTHl U
nepuosa KojiebaHWUM MaTeMaTH4ecKoro MasTHUKA; YacTOThl W IEpPHOAA
KoJieOaHU MPY)KUHHOTO MasTHHKA, MOMEHTA CHJIbI, JICHCTBYIOIIETO HA PhIYar;
paboThl CWJIBI YOPYTOCTH MpPHU MOABEME TI'py3a C MOMOIIBI0 HEMOJABHKHOTO
0710Ka; pabOThI CHIIBI YIPYTOCTH TP MOIBEME TPY3a C TIOMOIIBIO ITOABHKHOTO
O1o0Ka.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOTPY:KEHHOU
YacCTu T€Jia U OT INNIOTHOCTH XKUAKOCTU, HE3aBUCUMOCTHU BI)ITaJIKI/IBaIOHIeﬁ CHIJIBI
OT MACChI TC€Jia; CHJIbI TPCHHA CKOJIBKCHHA OT CHJIBI HOPMAJIbHOI'O0 OABJICHUA U
OT POJIa MOBEPXHOCTH; CHJIbI YIIPYTOCTH, BOZHUKAIOIIEH B MPYKUHE, OT CTEIIEHU
nedopmaluu Mpy>KUHBI; YCKOPEHUs: Opycka OT yria HaKJIOHA HaIpaBIISIONICH;
nepuoja (4acToThl) KOJIOAHUN HUTSHOTO MAasiTHUKA OT JJIMHBI HUTH; MEPUOIA
KoJeOaHui MPY)KMHHOTO MasTHUKAa OT Macchl Ipy3a M KECTKOCTH NPYKUHBI,
HCCIIEIOBAaHUE HE3aBUCHMOCTH TepuoJia KOoJeOaHWN HUTSHOTO MAasTHUKA OT
Macchl rpysa. IIpoBepka ycioBHsl paBHOBECHS pbluara

Qusuueckue sAeneHus 6 npupode: TPUMEPHl JBIKEHUS C Pa3IMYHBIMU
CKOPOCTSIMHU B ’KMBOM M HEXXUBOM IPUPOJIE, NEHUCTBUE CUIIBI TPEHUS B IIPUPOJIE
U TEXHUKE, NPWIMBBI U OTJIMBBI, JBWXKEHHE IUIaHeT COJIHEYHOM CHUCTEMBI,

1.30 PEaKTUBHOE JBMYKCHHE JKUBBIX OPTaHU3MOB, PhIYard B TeJie YeJIOBEKa, BIUSIHUE
aTMOC(epHOTo JTaBIICHUs Ha >KMBOW OpraHW3M, IUIABaHUE PHIO, BOCIPHITHE
3BYKOB KUBOTHBIMH, 3EMJICTPSICCHHUE, CECMUYECKIE BOJIHBI, IlyHAMH, 9XO
Texnuuecxkue ycmpoiicmea: CUUIOMETD, TATUYUKH TIOJOKECHHSI, PACCTOSHUS M
YCKOPEHHS, TUHAMOMETpP, MOMIIUIHUKH, pPaKeThl, pblUar, TOJBIKHBIA H

131 HETIOJIBMIKHBIN OJIOKM, HAKJIIOHHAs TIJIOCKOCTh, MPOCTHIE MEXaHU3MBI B OBITY,
COOOIIAIONUeCcs COCYbl, YCTPONUCTBO BOJOIPOBOJIA, THAPABIMYECKUI TMpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
WCIIOJIb30BAHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEITJIOBBIE SIBJIEHU I
OCHOBHBIE  TIOJIOKEHUS  MOJICKYJSIPHO-KHHETUYECKOH  TEOpPHH  CTPOSHUS

2.1 | BemectBa. Mojaenu TBEPIOTO, KUAKOTO U ra3000pa3HOT0 COCTOSIHUM BEIICCTBA.
Kpucranmmmaeckue u amopdabie Tena

29 JIBmwkenne dactun BemecTtBa. CBS3b CKOPOCTH JIBHOKCHHS YacTHI[ C
Temmneparypoil. bpoynoBckoe nBmxenue, iupysust

2.3 | CmayuBaHME U KANWLISIPHBIC SIBJICHUS

2.4 | TemmoBoe pacmMpeHue U CKaTHE

2.5 | TemmoBoe paBHOBeCHE

26 BHYTpeHHﬂjI sHeprus. Pabora w Temsonepenavya Kak CHocoObl W3MEHEHHS
BHYTpPEHHE dHepruu

2.7 | Bupsl Temonepenadn: TeIIONPOBOAHOCTh, KOHBEKITHUS, H3ITyUEeHUE
HarpeBanne wu oxmaxaenwe Ten. KommdecTBO  TemnoThl. Y aenbHas

238 TEINIOEMKOCTD:

O=cm(t,—1,)
3aKOH COXpaHEHHUs DHEPrHMH B TEIUIOBBIX IMpOIeccax. YpaBHEHHUE TEIJIOBOTO
29 Oamanca:

O +0,+..=0
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HUcnapenne n konaeHcauus. VM3MeHeHHE BHYTPEHHEHW SHEPruU B IPOLIECCE

2.10 | ucnapenuss ¥ KoHJeHcauuu. Kumenuwe KUAKOCTH. YaAelbHAas TEIUIOTa
napoo6paszoBanus: L = Q/m
2.11 | BnaxxHOCTH BO3JIyXa
[InaBnenne wu kpucrasmsanus. V3mMeHeHue BHYTPEHHEH DJHEPruu IIpH
MJIABJICHUU U KPUCTAJUIM3AIMU. Y JeNIbHAs TETUIOTA TUTABJICHHUS:
2.12
0
» m
BuyTpeHHsi1 oSHeprus CropaHus TOIUIMBA. YJelbHas TEIUIOTa CrOPAaHMS
2.13 | TomnuBa:
g=0Q/m
2.14 | Tlpunnums! paboTsl TeTUTOBLIX aBuratenei. KIT/] TemmoBoro qurarens
Ilpakmuueckue pabomol
N3mepenune ynenbHON TEIIIOEMKOCTH METATMYECKOTO IMUIUHIPA; KOJTMYECTBA
TEIJIOTHI, TOJYYEHHOTO BOJOW KOMHATHOW TeMIlepaTypsl (DUKCHPOBAHHOM
Macchbl, B KOTOPYIO OIYIIEH HArpeThlil IWIMHIP, KOJMYECTBA TEIUIOTHI,
2.15 | OTmaHHOTO HArpeThIM IHJIUHAPOM, IOCIIe OIYCKaHUsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCHUTEIIBHOW BJIAXXHOCTH BO3[yXa; YIACIBHOW TETUIOTHI
MiaaBieHus Jibaa. MccnegoBaHue W3MEHEHHUs TEMIEpPaTypbl BOJBI  TIPHU
pPa3IMYHBIX YCJIOBUSX;, SIBJCHUS TEIJIOOOMEHA MPH CMEIIUBAHUU XOJIOJHOU H
ropsiyeil BOJIbI; MPOIECCa UCTIApECHUS
Qusuueckue s61eHUs 8 Npupoode: TTIOBEPXHOCTHOE HATHKCHUE W KallWJUISIPHBIC
2.16 | sBneHuWs B mMpHUpOAE, KPUCTALUIBI B Tpupoje, uznydenue CoiHIa, 3aMep3aHue
BOJIOEMOB, MOpPCKHE OpHU3bI; 00pa30BaHKE POCHI, TYMaHa, MHEsI, CHETa
Texnuueckue ycmpoticmea: KalWUISPpbl, IPUMEPHI UCIOJIb30BAHUS KPUCTAIIIIOB,
217 JKUJIKOCTHBI TEPMOMETP, JATUYUK TEMIIEPATYpPbl, TEPMOC, CUCTEMA OTOIJICHUS
JIOMOB, THTPOMETPHI, TICUXPOMETp, MapoBasi TypOHWHA, JABUTATE]b BHYTPEHHETO
CropaHus
3 QJIEKTPOMAI'HUTHBIE ABJIEHU A
3.1 | Dnekrpuszanus tein. J[Ba BUga MIEKTPUUECKHUX 3apsI0B
3.2 | BzaumopeiicTBue 3apsoKeHHBIX Tell. 3akoH Kynona
3.3 | 3akoH coXpaHEHHUs IECKTPUUCCKOTO 3apsia
34 DnekTpuyeckoe mnoJie. Hanpspk€HHOCTh  aAnekTpuueckoro modsst. IlpuHuun
' CYIEPIO3UINH IIEKTPUUECKUX TMOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocutenu »snextpuueckux 3apsaoB. JlelcTBHE JJIEKTPUYECKOTO TM0Js Ha
3NeKTpUUecKue 3apsabl. [I[pOBOJHUKY U TUAIEKTPUKU
[TocTosiHHBIN AneKTpUUecKuil TOK. [leficTBHs anekTpuueckoro Toka. Cuia Toka.
3.6 | Hanpsoxenue.
l=qg/t,U=A/qg
37 DIEKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE AIEKTPUUECKOE COITPOTUBIICHHE:
R =pl/S
3.8 | 3akon Oma s ydyactka snektpudeckoit nerm: | = U/R
3.9 | TlocnenoBarenbHOE COCTUHEHUE MPOBOTHUKOB:
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I, =1, U=U,+U,. R=R +R,
HapannenLHoe COCAMHCHHUC ITPOBOJHNKOB paBHOI'O COIMMPOTHUBIICHUSA:

U=U;I=I+I;R=23.
’ ?T 2

CMelaHHbIe COCAMHCHHA IIPOBOJHNKOB

3.10 | Pabora m MomHOCTH 3nekTprdeckoro Toka. A = Ult, P = Ul
3akon Ixoyns — Jlenma:

3.11 0= I}.R.t

312 OnbiT BpETena. MarHutHoe IoJie TPSIMOTO TPOBOJHHWKA C TOKOM. JIMHWU
MarHUTHOW WHIYKITUU

313 MarauTHOE T0J€ TMOCTOSHHOTO MAarHuTa. B3auMoneicTBHE MOCTOSHHBIX
MarHuTOB

3.14 | JleiicTBME MarHUTHOTO TOJISI HA IPOBOTHHUK C TOKOM

3.15 | OmnpiTer @apajyes. SIBneHue IEKTPOMarHuTHOW HHAYKIMH. [IpaBuio Jlenma
Ilpakmuueckue pabomol
N3mepenne  2JIEKTPUYECKOTO  COMPOTHBJICHHWS  PE3WCTOPA;  MOIIHOCTH
ANEKTPUYECKOTO TOKa; pabOTHI ANEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B MPOBOJHHUKE

316 (pe3ucTopsl, JIaMIIO4Ka), OT HAMPsHKEHHUS Ha KOHIIaX MPOBOJAHUKA; 3aBUCUMOCTH
COMPOTHBIIEHUS OT JUTMHBI MPOBOJHUKA, MJIOLIAJAN €0 MONEePEYHOro CeUYEHUs U
yII€AbHOTO COTIPOTHBIICHHUS.
[IpoBepka mpaBuia A 3IEKTPUUECKOTO HAIMPSHKEHUS MPU MOCIEA0BaTEIbHOM
COCIMHEHUHU IPOBOJIHUKOB; IMpaBWa ISl CUJIbI SJIEKTPUYECKOTO TOKa MPHU
napajuieIbHOM COSAMHEHUH MTPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue s6NeHUs 8 Npupode: ODIEKTPUYECKHUE SIBICHUS B arMmocdepe,

3.17 | >neKTpUuYecTBO >KMUBBIX OPraHU3MOB, MarHUTHOE MoJie 3eMJIH, Apei( MOII0COB,
POJIb MArHUTHOTO TOJIS 1711 KU3HU Ha 3eMJie, MOJIIPHOE CUSHUE
Texuuueckue ycmpoticmea: SIEKTPOCKOI, aMIIEPMETp, BOJBTMETp, PeocTart,
CUETYMK  DJEKTPUYECKOM  DHEPrHH,  SJICKTPOOCBETUTEIbHBIE  MPUOOPHI,

3.18 | HarpeBareiabHBIC ANEKTPOTPUOOPHI (mpuMepsl), ANEKTPUICCKHUE
MPEIOXPAHUTENH, JIIEKTPOMArHUT, OSJIEKTPOJBUTATEIh IOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKA

3.19 | DOnextpomaruutHeie BoJHBI. [1Ikana 31eKTpOMarHUTHBIX BOJIH

3.20 | JlyueBas mogens cBeta. [IpsMonnHeliHOe pacpocTpaHeHHE CBETa

3.21 | 3akoH oTpaxeHus cBeta. [lnockoe 3epkaio

3.22 | IlpenomieHue cBeTa. 3aKOH MPEJOMIICHHUS CBETa

3.23 | Jlucmepcus cBera

324 Jlunza. Xon nmydeit B nuH3e. POKYCHOE paccTOsiHME TUH3bI. ONTHUYECKas cuia
mun3el: D = 1/F

3.25 | T'ma3 xak ontudeckas cuctema. Onrudeckue IpuOOopsI

326 Ipaxmuuecxue pabomoi

W3mepeHne onTHYecKOM cuibl coOMparomied JIMH3bI, (POKYCHOTO PacCTOSIHUS
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coOuparomeld JnUH3Bl (IO CBOMCTBY paBEHCTBA pa3MEpoB IMpeaMera u
n300pakeHus], KOrja MpeaMeT PaclojiokKeH B JBOMHOM (okyce), MmoKazaTess
MIPEIOMIIEHUS CTEKIIA.

UccnenoBanue  cBoilicTBa  M300paKEHUS, TMOJYYEHHOTO C  TOMOIIBIO
coOuparomeld JUH3bI; U3MEHEHHS (POKYCHOTO DACCTOSHHS JBYX CIIOKEHHBIX
JIMH3; 3aBUCHUMOCTH YIJla IPEJIOMJIEHUSI CBETOBOIO Jyda OT yrja MaJeHus Ha
I'PaHULIE «BO3JIYyX — CTEKIIO»

Qusuueckue senenus 6 npupoode. 3atmenuss CosnHua u JlyHsl, 1Bera Te,

3.2 ONTHUYECKHUE SIBJICHUS B aTMocdepe (1iBeT HeOa, pedpakius, pagyra, MUPax)

398 Texnuueckue ycmpoiicmeéa: OYKH, TEpUCKON, ¢oToanmapar, ONTHYECKUE
CBETOBO/IBI

4 KBAHTOBBIE SBJIEHUA

41 PagnoaxktuBHOCTE. Anb(a-, 6eTta-, ramma-u3inydyeHus. Peakuuu anbga-u Oera-
pacnaza

4.2 | Omsitel Pesepdopaa no paccestauro anbda-dactui. [ImanerapHas Moaeah aToma

4.3 | CocraB atoMHOTO sipa. M3oTombl

4.4 | Tlepuon nmomypacmaja aTOMHBIX SiAEp

4.5 | SnepHblie peakuuu. 3aKOHBI COXPAHEHUS 3apSI0BOTO M MACCOBOTO YHMCET
Qusuueckue sA61eHuUs 6 npupode: E€CTECTBEHHBIN paJMOaKTHBHBIA (OH,

4.6 | KOoCMHYECKHE Jy4d, paJMOAKTHBHOE W3JIydeHHE MPUPOAHBIX MHUHEPAJIOB,
JeWCTBUE PaMOaKTUBHBIX U3Iy4YE€HHUI Ha OPraHu3M YeloBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHIANBUIYAJIbHBIN TO3UMETp, Kamepa

Bunbcona, sinepHas sHepreTHka
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YYEBHO-METOUYECKOE OBECIHIEYEHHUE OBPA30BATEJIBHOI'O
MMPOLECCA
OBSI3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA
®usuka: 7-i kinacc: 6a3oBblil ypoBeHb: yueOHUK [lepoimkun .M., IBanos A.U. 3-¢
u3jaHue, nepepadboranHoe AkiroHepHoe oomectBo «M3aarenscTBo «lIpocBemnienner»
®usuka: 8-i kinacc: 6a3oBblil ypoBeHb: yueOHUK [lepoimkun .M., liBanos A.U. 4-¢
u3aanue, nepepadborannoe AxkunonepHoe oomectso «M3narenscTBo «IIpocBemienue»
dusuka: 9-i kinacc: 6a30BbIN ypoBeHb: yueOHUK KabapauH, nznanue, nepepadoTaHHOe
AxunonepHoe obmectso «M3narensctBo «lIpocsenienne»

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA
KPHIIIIO METOIMYECKHE PeKOMEeHaaluu 1o npeameram https://krippo.ru/index.php/v-
pomoshch-uchitelyu/gotovimsya-k-novomu-uchebnomu-godu-2020-2021/14-
moduli/2797- 2023-2024
OpraHMu3alii CaMOCTOATEIbHON pabOThI yUaluxcsl Ha ypoKe U ioMa
https://content.edsoo.ru/lab/subject/2/
marepuansl [ A pazmemensl Ha caiite ®I'bHY «DenepanbHblil MHCTUTYT
neIaroTUYecKux u3MepeHuin». Pexxum nocryma: https://fipi.ru/ https://resh.edu.ru/

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
XKusas pusuka: ooyuaromias nporpamma, http://www.int-edu.ru/soft/fiz.html

1. Vpoku pusuku ¢ ucrnonb3oBanuem Murepuera. http://www.phizinter.chat.ru/
2. @wuswuka.. http://www.fizika.ru/
3. ®dusuka: koyureknus onbToB. http://experiment.edu.ru/
4. ®wusuka: MCKTPOHHAS KOJUICKITUS

omsIToB. http://www.school.edu.ru/projects/physicexp
Karaor ccputok Ha pecypesl o gusuke http://www.ivanovo.ac.ru/phys
BecraTHble 00Oy4aroniye mporpamMmmsl 1o Gpu3uke
http://www.history.ru/freeph.htm
7. JlabopaTtopHblie paboThI 1o ¢usrke. BupryansHbie 1abopaTopHbie pabOTHI.
http://phdep.ifmo.ru
AnnManus GU3NIECKUX mporeccoB oObscuenusmu. http://physics.nad.ru
9. ®usuueckas snukaoneaus http://www.elmagn.chalmers.se/%7eigor

o

o

o



https://krippo.ru/index.php/v-pomoshch-uchitelyu/gotovimsya-k-novomu-uchebnomu-godu-2020-2021/14-moduli/2797-2023-2024
https://krippo.ru/index.php/v-pomoshch-uchitelyu/gotovimsya-k-novomu-uchebnomu-godu-2020-2021/14-moduli/2797-2023-2024
https://krippo.ru/index.php/v-pomoshch-uchitelyu/gotovimsya-k-novomu-uchebnomu-godu-2020-2021/14-moduli/2797-2023-2024
https://krippo.ru/index.php/v-pomoshch-uchitelyu/gotovimsya-k-novomu-uchebnomu-godu-2020-2021/14-moduli/2797-2023-2024
https://content.edsoo.ru/lab/subject/2/
https://fipi.ru/
https://resh.edu.ru/
http://www.int-edu.ru/soft/fiz.html
http://www.phizinter.chat.ru/
http://www.fizika.ru/
http://experiment.edu.ru/
http://www.school.edu.ru/projects/physicexp
http://www.ivanovo.ac.ru/phys
http://www.history.ru/freeph.htm
http://phdep.ifmo.ru/
http://physics.nad.ru/
http://www.elmagn.chalmers.se/~igor
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