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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma no pu3mke Ha ypOBHE OCHOBHOTO OOIIIET0 00pa30BaHuUsl COCTABIIEHA HA OCHOBE
MOJIOKEHUI U TpeOOBaHUM K Pe3yJIbTaTaM OCBOEHHUS Ha 0a30BOM YPOBHE OCHOBHOM
oOpazoBarenbHOM mporpaMmsbl, ipeacTaBieHHbIx B DI'OC 00O, a takxe ¢ yuéToM (enepanbHoi
paboueit mporpammbl Bocniutanusa U KoHuenumu npenoaaBanust yueOHoro npeamera «Dusnkay.

ConeprxkaHue porpamMMBl 1o (GU3UKe HAIMpaBiIeHO HAa (DOPMUPOBAHKE €CTECTBEHHO-HAYYHON
IPaMOTHOCTH O0YYaIOUINXCS U OPTaHU3AINI0 H3yueHUs] GU3MKH Ha JACSITeIbHOCTHOM ocHOBe. B
nporpamme 1o (pu3uKe yYuThIBAIOTCS BOZMOXXHOCTH YY4EOHOIO MPEAMETA B pealiu3aiiu
tpeboBanuit PI'OC OO0 k maHUpPyEeMbIM JIMYHOCTHBIM U METANPEAMETHBIM pe3yJIbTaTaM
00y4eHHus, a TaKKe MEKIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEAMETOB Ha
YpOBHE OCHOBHOTO 00111ero 00pa3oBaHMsL.

[IporpamMma no pusmKe ycTaHaBIMBAET paclpe/iesieHne yueOHOro MmaTepurana o rojaam
oOyueHus (1o Kj1accam), IpejiaraeT NPUMEPHYIO MOCIEA0BATEIbHOCTh U3YUEHUS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOIO COJIEPKaHUS U YUETE BO3PACTHBIX OCOOEHHOCTEN
00yJaronmxcs.

[Iporpamma no gusuke pa3padoTaHa C LEJIbI0 OKa3aHU METOANYECKON IOMOIIHN YUUTENIIO B
co3JaHuu paboyeil mporpaMMebl IO y4eOHOMY MPEAMETY.

®dusuka ABISETCS CUCTEMOOOPA3YIOIINM Il €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB,
MOCKOJIbKY (PM3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUN, U3y4aeMbIX XUMHEH,
Ounosnoruei, acTpoHoMuer U pu3nuecKoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MHUPA, IPEIOCTABIIIET HauboJiee iCHble 00pa3Lbl MPUMEHEHHSI HAYYHOTO METO/1a
NO3HaHMsI, TO €CTh CIIOCO0A MOJIyUYEHHUs JOCTOBEPHBIX 3HAHUN O MUPE.

Onna U3 TIaBHBIX 3371a4 (PU3NYECKOro 00pa3oBaHus B CTPYKTYpE 00IIero o0pa3oBaHus
COCTOMUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH U UHTEpeca K HayKe y
00yUaroImxcs.

N3yuenue (puzuku Ha 6a30BOM YPOBHE NpEAIoiaraeT OBlIaIeHUE CAEAYIOIUMHU
KOMITETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYYHYO IPAMOTHOCTD:

e HQYYHO OOBSICHSITH SIBJICHUS,

e OLICHUBATh U OHUMATh OCOOEHHOCTU HAYYHOT'O UCCIIEAOBaHMS;

e IHTEPIIPETUPOBATh JIaHHBIE M MCIOJb30BaTh HAyYHBIE JI0Ka3aTeNbCTBA MJIs MOJIYYEHUS
BBIBOJIOB.

IHenmn wu3ydeHws (UMK Ha YPOBHE OCHOBHOTO OOIIEro OOpa30BaHHS OMNPENCICHBl B
Konnenmuu npenojaBanusi yueoHoro npeamera «@Pusuka» B 00pa3oBaTeIbHBIX OPraHU3aLUAX
Poccuiickoit  ®enepaiiun, pealu3ylOMMX OCHOBHbIE 00I€00pa30BaTENbHBIE MPOTrPAMMBI,
yTBepKIAEHHOM pemeHueM Koiernn MunucrepcrBa npocsemenuss Poccuiickoit denepanun
(mpotoxkoi ot 3 aexadbpst 2023 r. Ne I1K-48H).

Heau uzyyenuss Gusuku:

e IpUOOPETEHHE HMHTEpEca M CTPEeMJICHUS OOy4aloUuMXcs K HayYHOMY M3YUYEHHUIO MPUPOIBL,
Pa3BUTHE UX UHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

epa3BUTHE TMPEACTABICHUM O  HAyYHOM METOJA€ TO3HaHus U (QopMUpOBaHUE
MICCJIEIOBATEIBCKOIO OTHOIIEHHS K OKPYXKAIOIUM SIBJICHUSM;



e pOpMHUpPOBAHUE HAYYHOTO MHPOBO33PEHUSI KAK pe3yjbTaTa W3Y4YEHUS OCHOB CTPOECHUS
MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKHU;

o popMUpOBAHUE MPEJCTABICHUN O POJIM (PUUKHU JJIST PA3BUTHUS JPYTUX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHUI;

epa3BUTHE TMPEACTABICHUN O BO3MOXHBIX cepax Oyaymied npodeccHoHaIbHOMI
NEeSATEeIbHOCTH, CBSI3aHHOM C (U3HMKOHM, MOJArOTOBKA K JalibHeWiieMy OOYy4YeHHI0 B 3TOM
HaIpaBJICHUU.

JlocTkeHne 3THX LeNieil MPorpaMMbl 1Mo (PU3MKE HAa YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
o0ecrneunBaeTcs pelIeHUEM CIEIYIOMNX 3a4aY:

e MPUOOPETCHNE 3HAHWUW O IUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXAHMYECKUX, TEIUIOBBIX,
AIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e MPUOOPETEHUE YMEHHUM OMHUCHIBATH U OOBSCHATH (PU3WYECKUE SIBJICHUS C MCIOJb30BaHUEM
MOJTy4YE€HHBIX 3HAHUU;

¢ OCBOCHHE METOJIOB PEIICHUS MPOCTEUIITUX PACUETHBIX 3a71a4 C UCTIOIb30BaHUEM (PU3NUECKHUX
MojieJIel, TBOPUECKHUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

e pa3BUTHE yYMEHHUI HaOI0/aTh MPUPOJHBIC SIBICHHUS M BBIMOJIHATH OMBITHI, JTAOOPATOPHBIE
paboThI ¥ SKCIIEPUMEHTAIBHBIC UCCIIEOBAHMS C UCTIOIb30BAHUEM U3MEPUTENBHBIX MPUOOPOB;

eOCBOCHHE TMpPUEMOB paboThl ¢ wuHboOpManUe (U3UYECKOTO0 COJEp)KaHUs, BKIOYAs
UHOOPMAITUI0O O COBPEMEHHBIX TOCTIDKCHHUSIX (U3WKH, aHAIN3 W KPUTHYECKOE OICHHUBAHHEC
uHdopmaIuy;

¢3HAKOMCTBO CO cdepamMu MPOPECCHOHAIBHON NEATebHOCTH, CBS3aHHBIMU C (U3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMHU, OCHOBAHHBIMHU Ha JOCTIKCHUSX (PU3UICCKON HAYKH.

Ha wusyudenune ¢usuku (0a30BbI ypOBEHb) Ha ypPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs

oTBOAUTCS 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJISTTIO), B 9 KJiacce — 102 yaca (3 yaca B HEJICITIO).

COAEPKXAHUE OBYUYEHUA
7 KIIACC

Pazgen 1. ®u3uka u e€ poJib B MO3HAHUN OKPYKAKIIEr0 MUPA.

®u3zuka — Hayka o mnpupone. fBneHus npupoabl. DUNYECKUE SBICHHUS: MEXaHUYECKHUE,
TEIUTIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE.

Ouznueckne BenMuuuHbL. M3mepenue ¢dusmdeckux BeauunH. Duzndeckue TPHOOPHI.
[TorpemHocTh U3MEpeHNl. MexXTyHapoHasi CUCTEMA €IUHULL.

Kax ¢usuka u gpyrue ecTeCTBEHHbIC HAyKH U3y4aroT Mpupoay. EcTecTBeHHO-HAyYHBIH METO
NO3HaHUA: HaOJI0/IeHNE, TOCTAHOBKA HAYYHOTO BOMPOCA, BBIABUKEHUE TUIOTE3, IKCIIEPUMEHT I10
IPOBEpPKE THUIOTE3, 00bsICHEHHE HalonaeMoro sapieHus. Onucanue (U3MYECKUX SIBICHHUHM C
ITIOMOIIBIO MOJIEIIEH.

Hemoncmpavyuu.

1. MexaHnueckue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.



2. duznueckre NpuOOpPbl U MpoLEeaypa NPSIMbIX U3MEPEHUN aHAJOTOBBIM M LIU(PPOBHIM
IpUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1 OnpeneneHue HEHbI JeIEHUS MKaIbl U3MEPUTEIBLHOTO MPUOOpA.

2 N3mepeHne pacCcTOSHUMN.

3. N3mepenne 00bEMa KUJIKOCTH U TBEPIOTO TeEJIa.

4 Onpenenenue pa3MepoB MalbIX TEN.

5. N3mepenue TteMmiepatypbl HpU TOMOIIM SKHAKOCTHOTO TEPMOMETpa U JaT4HKa
TeMIepaTyphbl.
6. [IpoBenenne wuccienoBaHusi MO MPOBEPKE THUIIOTE3bl: MAIBHOCTH MOJIETA IIApHUKAa,

MYIIEHHOTO TOPU30HTAIBHO, TE€M OO0JIbIIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3zneun 2. IlepBoHavasibHbIE CBEIeHUS 0 CTPOCHUM BellleCTBA.

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mepbl. ONBITHI, JOKA3bIBAIOIINE JUCKPETHOE
CTPOECHHE BEIIECTBA.

JBmkenue dyactull BemiecTBa. CBs3b CKOPOCTH JIBUKEHHMS YaCTHI[ C TEMIEpaTypoil.
bpoyHoBckoe nBmwxeHue, auddysus. BzaummonpeicTBHe YacTHIl BEIIECTBA: MPUTSHKCHUE U
OTTaJIKUBaHHUE.

ArperaTHble COCTOSIHUS BEIIIECTBA: CTPOEHUE Ta30B, KUJKOCTEH U TBEPABIX (KPUCTALTNYECKUX )
Tell. B3anMMOCBS3b MEXIy CBOWCTBAMHM BEIIECTB B PA3HBIX arperarHbIX COCTOSHUSIX M HX
aTOMHO-MOJICKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHBIX COCTOSTHUI BOJIBI.

Hemoncmpauyuu.

1. HaGnronenue OpOyHOBCKOTO JIBH>KEHHS.

2. Habmronenune nuddysun.

3. HabGnronenue sBieHMA, OOBSCHSIOMMXCS TMPUTSHKCHUEM WM OTTAIKMBAHUEM YaCTHIL
BEIIECTBA.

Jlabopamopnuie pabomul u onvimel.

1. OueHka quaMeTpa aToMa METOJIOM PSZIOB (C UCTIONIb30BaHUEM (hoTorpaduii).

2. OMnbITH IO HAOJTIOICHUIO TETIOBOTO PACITUPEHUS Ta30B.

3. OMnBITHI IO OOHAPYKEHUIO IEUCTBUSI CHIT MOJICKYJIIPHOTO TPUTSKEHHUS.

Pa3gen 3. JIBu:KeHHe H B3aUMOAeHCTBHE TeJl.

Mexannueckoe ABWKeHHE. PaBHOMEpHOe U HepaBHOMepHOe ABUKeHHe. CkopocTb. Cpennsis
CKOPOCTh TP HEPABHOMEPHOM ABMKCHUHU. Pacuér myTu U BpeMEHU JBUKECHHUS.

SBnenue nHepMU. 3aKOH MHEPUUU. B3anMoneicTBUE TEn KaK MPUYUHA U3MEHEHUSI CKOPOCTH
JIBIOKEHUST Teld. Macca kak mepa mHepTHOCTH Tena. [lnotHocTe BemecTBa. CBsI3b IJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BhEMA BEIIECTRA.

Cuna kak xapakTtepucTuka B3aumopencTBusa ten. Cuna ynpyroctu u 3akoH ['yka. M3mepenue
CUJIBI C TIOMOIIBIO TMHAMOMETpA. SIBJICHUE TATOTEHUA U cuiia TshkecTu. CHila TSKECTH Ha JPYTHUX
nnaHerax. Bec Tema. HeBecomoctb. ClOXKEHHME CHII, HAIPABICHHBIX IO OJHOM MPSIMOM.
PaBuopeiicTByromas cui. Cuina Tpenusi. TpeHre CKOJIbXKEHUS U TPeHUE MOKos. TpeHue B mpupo/ie
Y TEXHUKE.

Jemoncmpayuu.

1. Halmnronenne MexaHn4ecKoro ABUKEHUS Tela.



N3mepeHrie CKOPOCTH MPSMOJIMHEHHOTO JBHXKEHUS.
Hab6ntonenue siBneHust HHEPIUU.

Hab6nronenue n3MeHeHusi CKOpoCTH NPy B3aUMOICUCTBUU Tell.
CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEN.

CrnoxeHue Cull, HalpaBJICHHBIX IO OJTHOW MPSMOM.
./Iaﬁopamopuble pabomul u onvimeol.

o Uv oA W

1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JBM)KEHHS (IIapuKa B KHUAKOCTH, MOJEIH
AIIEKTPUUYECKOTO aBTOMOOWIIS M TakK Jlajee).

2. OmnpeneneHne cpeaHEl CKOPOCTU CKOJBXEHUs OpycKa WIM IMIapuKa MO HaKJIOHHOW
IJIOCKOCTH.

3. Omnpenenenre IIOTHOCTU TBEPAOTO TeENA.

4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSKEHUs (aedopMaluu) MPYKUHBI OT
IIPUII0KEHHOU CUIIBL.

5. OnBITHI, 1EMOHCTPUPYIOLIKE 3aBUCUMOCTh CUJIbI TPEHHSI CKOJBXKEHUS OT Beca Tella U

XapakTepa COMpPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. /laBjieHue TBEPABIX TeJl, JKMAKOCTEH U ra3oB.

Hanenne. CrocoObl yMEHBIIICHUS M yBEeTWYEeHHUs naBiieHus. JlaBiaeHue raza. 3aBUCUMOCTH
JaBJICHUS Ta3a oT 00bEMa, TemnepaTypsbl. [lepenaya naBieHus: TBEPABIMU T€JIaAMHU, XKUIKOCTIMH U
razamu. 3akoH Ilackans. [IHeBMaTtnueckne MamMHBI. 3aBUCUMOCTH JABJIICHUS JKUAKOCTH OT
rryounsl. ['uapocratuueckuit napanoke. Coodiaromuecs cocyabl. ['uapaBinueckiue MEXaHU3MBI.

Atmochepa 3emnm u atMmocdepHoe gaBieHue. [IpUUMHBI CyIIECTBOBaHHUS BO3IYIIHOU
obonoukn 3emun. OnbiT Toppuuennu. W3mepenne arMochepHOro NaBieHUsA. 3aBUCUMOCTh
aTMOoc(epHOrO0 JaBJEHUSI OT BBICOTHI Haa ypoBHeM Mopsa. I[Ipubopbl 1as u3MepeHus
aTMOC(EpPHOTO J1aBJICHUSI.

JleificTBUE KHMIKOCTH U ra3a Ha MOTpyXEHHOE B HUX Tejo. BeiTanmkuBaromas (apXxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozayxoriaBanue.

Jlemoncmpayuu.

1 3aBUCUMOCTH JABJICHUS ra3a OT TEMIIEPATYPHI.

2 Ilepenaya qaBneHUs )KUIKOCTHIO U Ta30M.

3. Coobmiaromuecs: COCy/Ibl.

4 ['mppaBnuueckui npecc.

5 [IposiBeHue neicTBUs aTMOCPEPHOTO JTABICHUS.

6. 3aBUCUMOCTh BBITAJIKMBAIOIIEH CHJIBI OT 00bEMa TOrPY>KEHHOM 4YacTH Tena |
IIJIOTHOCTH JKUJIKOCTH.

7. PaBeHCTBO BBITAIKMBAIOLIEN CUJIBI BECY BBITECHEHHOW KUJIKOCTH.

8. YcnoBrue 1mIaBaHWS TEN: IUJIABAHUE WM IIOTPYKEHHE TeI B 3aBUCUMOCTH  OT

COOTHOIIICHMS TUIOTHOCTEH TeJa U KUJIKOCTH.
Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOAE OT 00bEMa MOrpYKEHHON B JKUIKOCTb
4acTH Tena.
2. Onpenenenue BBITATKUBAIOLIEN CHJIbI, JEUCTBYIOLIEW HA TEJO, NOTPYKEHHOE B

JKUJIKOCTb.



3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOILEH CUJIBL, JEHCTBYIOLIEH HA TEJO B )KUIKOCTH,
OT MAaccChl Telna.

4. OnbITHI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKHUBAIOLIEH CUIIBI, JEHCTBYIOLIEH Ha
TEJIO B JKUJKOCTH, OT 00bEMA MOTPYKEHHON B JKUJIKOCTh YACTH TEJIA U OT IJIOTHOCTHU KUIAKOCTH.

5. KoncTpynpoBanne apeomerpa wWiM KOHCTPYHPOBAaHHME JIOAKA M OINpEIEIICHHE €€
Ipy30I0AbEMHOCTH.

Paznen 5. PaGoTa 1 MOITHOCTH. DHEPrus.

Mexannueckast paboTta. MOIIHOCTb.

[IpocTble MEXaHM3MBI: pbluar, OJOK, HAKJIOHHAas IUIOCKOCTh. IIpaBuio paBHOBecusi pblyara.
[IpumeHeHne mnpaBuiIa paBHOBECHs phlyara K OJIOKy. «30isi0TO€ mNpaBuio» MexaHuku. KIIJI
IPOCTBIX MEXaHU3MOB. IIpocThie MEXaHN3MBI B OBITY U TEXHUKE.

Mexanundeckast sHeprus. Kunetndeckas u moTteHIuManbHas 3Heprus. lIpespamenue omHOro
BUJIa MEXaHUYECKOUN SHEPTUH B IPYTrOi. 3aKOH COXPAaHEHHUSI SHEPTHH B MEXAHHUKE.

Jlemoncmpayuu.

1. [TpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1. Ompenenenue paboOThl CHUIIBI TPEHHS TMPU PABHOMEPHOM JBHKCHUM Teja IO
TOPU30HTAIBHON TOBEPXHOCTH.

2. UccnenoBanue yclioBuii paBHOBECHUSI pblyara.

3. N3mepenne KII/] HaKIIOHHOM MJIOCKOCTH.

4. N3ydeHune 3aKkoHa COXpaHEHHSI MEXaHUYECKOW SHEPTHUU.

8 KIIACC

Pa3znen 6. TeruioBble siBJICHUS.

OCHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO--KUHETUYECKON TEOpHUU CTPOEHHUs BemiecTBa. Macca u
pa3Mepel aTOMOB W MOJEKyJd. OmnbITbl, MNOATBEPKIAIOIIME OCHOBHBIE  IOJOXEHUS
MOJIEKYJISIPHO-KUHETUUYECKON TEOPHUH.

Mogenu TBEPIOTO, KUJIKOTO U Ta3000pa3HOr0 COCTOSHUN BemiecTBa. Kpucramnuyeckue u
amopdubie Tena. O0bICHEHUE CBOMCTB ra30B, KUIKOCTEH W TBEPABIX TEI HAa OCHOBE MOJIOKEHUM
MOJIEKYJISIPHO--KUHETUYECKOM Teopur. (CmauuMBaHWE€ W KaNWUISIPHBIE SBJCHUS. TerioBoe
paclIMpeHue U CoKaTHUe.

Temneparypa. CBsi3b TEMIEPATYPbl CO CKOPOCTHIO TEIIOBOTO JIBUKEHUS YacTull. BHyTpeHHss
sHeprusi. CrnocoObl M3MEHEHHUs] BHYTPEHHEW SHEpPruu: Teruloneperadya M COBEPILICHHE PadOTHhl.
Buap! Tennonepenayun: TENIONPOBOIHOCTD, KOHBEKIIUS, U3TyUYCHUE.

KonuyecTBo TemmoThl. YaenbHas TEMJIOEMKOCTh BellecTBA. TemiooOMEH U TEIIoBOE
paBHOBecHe. YpaBHEHHE TEIJIOBOTO OamaHca. [lmaBieHune u OTBepJeBaHUE KPUCTALTUYCCKUX
BCIIIECTB. YenbHas TeruioTa 1uiaBineHus. l[lapooOpasoBanne u koHaeHcamus. Vcmapenue.
Kunenue. YpaenpHas TemiaoTa mapooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYpPhl KHUIIEHUSI OT
aTMOC(EpHOTO J1aBJICHUSI.

BrnaxuocTts Bo31yXa.

DHeprus TOIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.



[Tpunnmner paboTel TemioBbix ABurateneid KIIJ termmoBoro nsurarens. TemioBble JBUTaTenn
Y 3alIMTa OKPYKAIOIIECH CpeIbl.
3aKOH COXpAHEHHUS U MPEBPAIICHUS SHEPTUM B TEIJIOBBIX MPOIIECCAX.
Hemoncmpayuu.
Hab6nronenne 6poyHOBCKOTO TBMKCHHUS.
Habmonenune nuddysun.
Habmronenue siBieHn cMauMBaHKS U KalMMJUIAPHBIX SBJICHUM.
HabGnroneHue TemioBoro pacmmpeHus Tel.
N3MeHeHue naBieHus raza npu U3MEHEHUU 00bEMa U HAarpEBAaHUU WUITU OXJIAXKICHUH.
[IpaBuia u3MepeHus TEMIIEPATYPHL.
Bue! Tenmonepenayn.
OxnaxjaeHue Ipu COBEPIICHUN PaOOTHI.
HarpeBanue npu coBepIiieHIN paOOThl BHSITHUMHU CHUJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEN PA3JIUYHBIX BEIIECTB.
HabGmronenne kumenus.
Habmronenune mocTostHCTBA TeMIepaTyphl IIPH TUTABICHUH.
13. Mojienu TeNI0BBIX ABUTAaTEIICH.
Jlabopamopnwie pabomul u onvimol.

L P N o U kA W

[ =Y
N = O

1 OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

2 OnbIThI O BRIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WIIA caxapa.

3. OnbITH 110 HAOJIOJIEHUIO TETIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TEll.

4 Onpenenenue qaBieHUs BO3Iyxa B 0aJUIOHE MINPUIIA.

5. OnbIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTb JIaBJIEHHS BO3QyXa OT €ro o0béma H
HarpeBaHus WIN OXJIAKICHUA.

6. [IpoBepka THUMOTE3bl JMHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUJKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

7. HaOnronenue m3meHeHus BHYTPEHHEW SHEPruu Tejla B pe3yJibTaTe TeIUlonepenadd u
pabOoThl BHEUTHUX CHII.

8. UccnenoBanue siBjeHUS TEIO0OMEHA MPU CMEITUBAHUN XOJIOIHON U TOPSYEH BOJIBI.

9. OmpeneneHre KOJIUYECTBA TEIUIOThI, TOJYYEHHOTO BOJOW TMpH TEIUIOOOMEHE C
HarpeTbIM METAJUINYECKUM [IUIUHIPOM.

10. Onpenenenue yaeabHON TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpouecca UCIapeHUsI.

12. OrnpeneneHrue OTHOCUTEIBLHOM BIIAXKHOCTH BO3AyXa.

13. Onpenenenue yAaenbHON TEMIOTHI MIJIABJICHUS JIbJA.

Paznen 7. DaekTpuyeckue 1 MATHUTHbIE SIBJICHMS.

Onextpuzanus Tea. JlBa poaa 3JIEKTpUUYECKHX 3apsaoB. B3aummonelcTBUe 3apsyKEHHBIX Tell.
3akoH Kynona (3aBUCHMMOCTb CHJIBI B3aUMOJCUCTBUS 3apsKEHHBIX TE OT BEJIMYMHBI 3apsi/iOB U
PACCTOSIHUS MEXKITY TEJIaMH).

Onextpuyeckoe mnone. Hanpspk€HHOCTh 3nekTpudeckoro mois. I[lpuHuoun cynepno3unuu
AIEKTPUUECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).



Hocurenu snekTpuyeckux 3apsaoB. DIEMEHTAPHBIN 3JIeKTpruueckuid 3apan. CTpoeHue aroma.
[IpOBOAHUKH U TUDJIEKTPUKU. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCJIOBUS CYLIECTBOBAHUS DJIEKTPUUECKOrO Toka. FcTouHuku
INOCTOSIHHOTO TOKa. JIeWCTBUS 3JIEKTPUYECKOIO TOKa (TEIUIOBOE, XUMHUYECKOE, MAarHUTHOE).
DIIEKTPUYECKHUM TOK B AKHUJKOCTSIX U razax.

OnekTpudeckas uenb. Cuiia Toka. DneKkTpuyeckoe HamnpsbkeHne. ConpoTUBIEHUE TPOBOIHUKA.
VYneneHOe compoTuBieHHE BenlecTBa. 3akoH Oma jis ywyactka nenu. llocinenoBarenbHoe u
IapajuIeNIbHOE COCIMHEHNUE IIPOBOIHUKOB.

PaboTa 1 MOIIHOCTH 3JEKTPUUECKOTO TOKa. 3akoH Jkoyns—JIeHna. DieKTpuyeckue Lend U
NOTPEOUTENH IEKTPUUECKOM 3HEpruu B ObITY. KopoTKoe 3aMbIKaHue.

[TocrosiHHBIE MarHuThl. B3anmonmeilcTBHE TMOCTOSHHBIX MAarHuTOB. MarHutHoe ToJe.
MarnutHoe noJie 3eMJIM U €r0 3HaYeHue I KU3HU Ha 3emuie. OnbIT OpcTeaa. MarHutHoe noJie
AIEKTPUYECKOTO TOKA. [I[pMeHeHne 3MEKTPOMAarHuToOB B TEXHHUKE. /[eCTBHE MarHUTHOIO IOJIS
Ha IIPOBOJAHMK C TOKOM. OJIEKTPOJBHUIATENb IOCTOSHHOIO TOKa. lcmonb3oBaHue
AIEKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  ®apaged.  SBneHue  dJIeKTpOMarHuTHOM — wHAykiuu.  [IpaBuno  Jlenna.
OnexrporernepaTtop. CnocoObl TMOMYYEHHUS DJIEKTPUUYECKOM OJHEPruH. OJIEKTPOCTAaHIUU Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHUHU.

Jlemoncmpayuu.

1. DJIeKTpU3aLus TEN.

2. JIBa poJia 3JIEKTPUUYECKUX 3apSA0B U B3AUMOJCHUCTBUE 3aPSKEHHBIX TEI.
3. Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOMA.

4. DIIEKTPOCTATUYECKAST NHIAYKIIHS.

5. 3aKOH COXpAaHEHUS JICKTPUUECKUX 3aPSAI0B.

6. [IpOBOIHUKY U JUBTIEKTPUKH.

7. MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.

8. HcTouHMKM OCTOSIHHOTO TOKA.

9. JIeHiCTBUS DIEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKUN TOK B 5KUIKOCTH.

11. ["a30Bb11 pa3psia.

12. N3mepenune cuiibl TOKa aMIIEPMETPOM.

13. N3mepenune 3eKTpuyecKoro HampsKeHUsT BOJIbTMETPOM.

14. Peocrar u MmarazuH cONpOTUBIICHUN.

15. B3aumoencTBre NOCTOSSHHBIX MATHUTOB.

16. MoaennpoBaHre HEBO3MOXKHOCTH PA3ICIICHUS MTOJOCOB MAarHUTa.
17. MoenupoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MArHUTOB.
18. OmnbIT Opcrena.

19. MarauTHoe noJjie Toka. DJICKTPOMArHuT.

20. JlelicTBHE MarHUTHOTO TOJIS1 HA IPOBOAHUK C TOKOM.

21. DJIEKTPOJIBUTATENb OCTOSIHHOTO TOKA.

22. UccnenoBanue sBiIEHUS 3JIEKTPOMATHUTHON UHIAYKIIUH.

23. Omnbitel Dapanes.



24. 3aBUCUMOCTh HaNpaBJICHUs] UHIYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BOSHUKHOBEHHS.
25. DNEeKTpOoreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1 OnbITel 1O HAOIIOACHUIO JICKTPU3ALNU TEJI UHIYKIIUEH U TTPU COMPUKOCHOBEHUH.
2 Uccnenosanue AecTBUS 3JIEKTPUUYECKOTO MOJIS Ha MPOBOJHUKHU U AUICKTPUKH.

3. COopka u npoBepka padboThI IEKTPUYECKOMN IIEMU TTOCTOSHHOTO TOKA.
4 N3mepenue u peryaupoBaHie CUIIbI TOKA.
5 N3Mmepenue u peryimpoBaHUe HAMPSKEHUS.

6. HccnepoBanue 3aBUCUMOCTH CHJIbI TOKA, UAYLIETO YE€PE3 PE3UCTOP, OT CONMPOTUBICHUS
pPE3UCTOPA U HAIPSKEHUS HA PE3UCTOPE.

7. OnbITel, JEMOHCTPUPYIOLIUE  3aBUCHUMOCTh  JJIEKTPUYECKOTO  CONPOTHUBIIEHUS
MIPOBOJHUKA OT €ro JIJIMHBI, IUIOIIAIM TONIEPEYHOT0 CEYEHHS U MaTepuaa.

8. IIpoBepka npaBuiia CIOKEHUS HANPSKEHUI MPU MOCIEA0BATEILHOM COCIMHEHUU JABYX
PE3UCTOPOB.

9. [IpoBepka npaBuia AJig CHIbI TOKA MPU MapaIeIbHOM COCTMHEHUN PE3UCTOPOB.

10. Omnpenenenue pabOTHI AIEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

11. Ornpenenenrne MOITHOCTHU AIEKTPUUYECKOT0 TOKA, BBIAEISEMON Ha PE3UCTOPE.

12. UccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, MAYIIETO YEPe3 JTaMIIOUYKY, OT HaNPSIKEHUS Ha
HEW.

13. Onpenenenue KII/I HarpeBaTensi.

14. HccnenoBanre MarHuTHOTO B3aUMOJIEUCTBUSA MMOCTOSIHHBIX MAarHUTOB.

15. N3ydeHne MarHUTHOTO TMOJIS TOCTOSIHHBIX MArHUTOB TIPpU HMX OOBEIWHEHUU W
pa3acICHUH.

16. UccnenoBanne nercTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY .

17. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbl B3aUMOJICUCTBUSA KaTYIIKHA C TOKOM U
MarHvTa OT CHJIbl TOKAa ¥ HaIlpaBJIEHUS TOKA B KATYIIIKE.

18. N3ydenue neiicTBUSI MAarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

19. KoncTtpyupoBanue u uzydeHue padOoThI 2JIEKTPOABUTATENS.

20. N3zmepenue KIIJI anmekTpoaBUrarenbHONM yCTaHOBKH.

21. OnbITEl IO UCCIENOBAHUIO SIBJICHUS SJEKTPOMATHUTHOW WHAYKUWU: HMCCIEHOBAHUE

W3MEHCHUN 3HAUCHUS U HaIlpaBJICHUA HHAYKIHMOHHOI'O TOKaA.

9 KUIIACC

Pa3gena 8. Mexannueckue siBJEHHUS.

Mexanuueckoe aBwxeHHe. MarepuanpbHas Touka. Cucrema otTcuéra. OTHOCHUTEIBHOCTH
MEXaHMUYECKOTO JIBMKEHUsS. PaBHOMEpHOE mNpsMOJIMHEWHOe JBWxKeHue. HepaBHOMepHOE
NpsMOJIMHEHOE JBWKeHHE. CpedHsisi ¥ MTHOBEHHAs CKOPOCTh Teja IpU HEPaBHOMEPHOM
JIBHOKEHHH.

Yckopenne. PaBHOyckopeHHOE TMpsiMoiuHeHoe naBuxkeHue. CBoOojHoe mnajeHue. OTbITHI
INanunes.



PaBHOMepHOE nBMXKEHUE MO OKpykHOCTH. Ilepmon um uacrora oOpamieHusi. JIuHeitHas u
YIJIOBasi CKOPOCTH. LIeHTpOoCTpeEMUTENBHOE YCKOPEHUE.

ITepBbiii 3akoH Hprorona. Btopout 3akoH Hperotona. Tperuint 3axkoH HeroTona. I[IpuHuun
CyNEPIO3ULINU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHUSI CKOJIbKEHUS, CUJla TPEHUS TOKOS,
JIpYTU€ BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMUPHOTO TATOTEHUA. Y CKOpeHHEe CBOOOAHOTO majieHus. JIBuxeHue
a”eT Bokpyr Counnua. [lepBas kocMuueckast CKopocTb. HeBeCOMOCTh U IEpErpys3Ku.

PaBHOBecue maTepuanbHON TOUkH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue TBEpAOro Tena ¢
3aKpEIUIEHHOM OChIO BpamieHus. MomMeHT cuibl. LIeHTp TshkecTn.

Nmnynec Tena. M3meHeHne wumiyibca. VMITynbC CHIIBI. 3aKOH COXPAHEHHsS HUMITYJIbCA.
PeakTrBHOE IBUKEHUE.

Mexanuueckast padoTa 1 MOIIHOCTh. PaboTa CHII TS)KECTH, yIPYrocTH, TpeHus. CBs3b IHEPTrUn
U paboTel. [loTeHnManpHas 3Heprus Tena, MOJHATOr0 Hajl MOBEPXHOCTHIO 3eMiM. [loTeHnnanbHas
SHEprus ckaror npyxuHbl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON ASHEPIUU. 3aKOH
COXPaHEHMSI MEXAHUYECKON DHEPIUH.

Hemoncmpauuu.

1. Habnronenne MexaHn4eCcKoro ABMYKEHUSI TeJla OTHOCUTENIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHre nyTEN W TPACKTOPUU ABMKEHHS OJHOTO M TOTO K€ TeJa OTHOCHUTEIBHO
PAa3HBIX TEJ OTCYETA.

3. N3mepenne CKOpOCTH U YCKOPEHUS PSIMOJIMHENHOTO IBUKECHUS.

4. HccnenoBanue nmpu3HaKkoB PaBHOYCKOPEHHOTO JBUKEHHS.

5. HaOnronenue ABUKEHUS TeJla MO OKPYKHOCTH.

6. HaOnronenne MexaHW4eCKuX SIBJICHUM, TPOUCXOAIIUX B cUCTeME OoTcuéra «Tenmexkay
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHHH OTHOCUTENIbHO KaOuHeTa (DPU3UKH.

7. 3aBUCHUMOCTbh YCKOPEHUS T€Ia OT MAcChl TeJIa U IEUCTBYIOLIEH Ha HETO CUJIBI.

8. HaOnronenue paBeHcTBa CUJI IPU B3aMMOICHCTBUM TEJI.

9. N3meneHne Beca Tena npyu yCKOPEHHOM JIBUKEHUH.

10. IIepenava ummyJsibca Ipu B3aUMOJACHCTBUU TEIL.

11. [IpeoOpazoBanust SHEPTUH MPU B3aUMOICUCTBUU TEIL.

12. CoxpaHeHue UMITyJIbca NPHU HEYTPYTOM B3aUMOJIECHCTBUH.

13. CoxpaHeHue uMMyJibca Npu a0COTIOTHO YIIPYTOM B3aUMO/ICHCTBUMU.

14. Halnronenue peakTUBHOTO JBUKECHHUS.

15. CoxpaHeHre MEXaHUYECKOW IHEPTUU TTPU CBOOOTHOM I1aJICHUU.

16. CoxpaHeHre MEXaHUYECKON SHEPTUU MPH IBUKEHUHU TeJla MO I€UCTBUEM MPYKUHBI.

Jlabopamopnwie pabomul u onvimol.

1. KoncTpyupoBanue TpakTa sl pa3roHa M JaJIbHEHIIEr0 PaBHOMEPHOIO JIBUKEHUS
IapuKa Uiv TeJIEHKKH.

2. Ompenenenre CpelHed CKOPOCTH CKOJBKEHUS OpyCKa WM JBIKEHHUS IapuKa I10
HaKJIOHHOM TIOCKOCTH.

3. OnpeneneHue yCKOpPeHHUs Tejda MPU PABHOYCKOPEHHOM JBIDKCHHHM I0 HAKJIOHHOMW
MJIOCKOCTH.



4. HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU MPHU PABHOYCKOPEHHOM JBUKEHUHU 0€3
HaYyaJIbHON CKOPOCTH.

5. [IpoBepka runoTespl: €Ciy NpyU PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayalabHOU CKOPOCTH
MyTH OTHOCSTCA KakK psii HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIME MPOMEXYTKH BpPEMEHU
OJIMHAKOBBI.

6. HccrnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHS OT CHJIBI HOPMAJIbHOTO
JaBIICHUSL.

7. Omnpenenenne korhuIueHTa TPEHUS CKOIBKCHHUS.

8. Omnpenenenne KECTKOCTU IPYKUHBI.

9. Omnpenenenue pabOThl CUIIBI TPEHUS TPU PABHOMEPHOM JBM)KCHMHM Tela IO
TOPU30HTAIEHON TTOBEPXHOCTH.

10. Omnpenenenue paboOThl CUJIBI YNPYTOCTH NpU HOABEME TIpy3a C HCIOJIb30BAHHEM

HETMOJBUKHOTO U MOJIBUKHOTO OJIOKOB.

11. N3ydenue 3akoHa COXpaHEHUS IHEPTUH.

Pazgen 9. Mexannveckue Kojie0aHUs U BOJTHBI.

Konebarenbnoe nBmwkeHne. (OCHOBHBIE XapaKTEPUCTUKH KOJEOaHWM: Mepuoj, dYacTora,
aMIiuTyaa. MareMaTu4eckuii MW TpYKUHHBI MasTHUKH. lIpeBpalmieHue sHeprud nOpu
KOJIeOaTEILHOM JIBUKCHUH.

3atyxaroue kosicbanusi. BeiHyXneHHble KoJjeOaHus. Pe3oHanc. MexaHWMYEeCKHUE BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJH. [IpooabpHbIE U ITONIEpeYHbIe BOJIHBIL. [[TMHA BOJIHBI K CKOPOCTH €€
pacrpocTpaHeHus. MeXaHU4eCKHUEe BOJIHBI B TBEPJIOM TEJIE, CEHCMUYECKUE BOJHBI.

3ByK. ['poMKOCTb 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3Byka. TH(]pa3Byk u yabTpa3ByK.

Jlemoncmpayuu.

1 Habnronenue konebanuii Tea moa 1eMCTBUEM CHIIBI TSXKECTH U CHIIBI YIIPYTOCTH.

2 Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPY)KUHE.

3 Hab6nronenue BoIHYKIEHHBIX KOJICOAHMI 1 pe30HaHca.

4. Pacnpoctpanenue npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIH).

5 HaOnronenue 3aBUCMMOCTU BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTUYECKHI pe30HaHC.

Jlabopamopnuie pabomul u onvimol.

1. Onpenenenre 4acToThl U MepuoJia KoueOaHN MaTeMaTHYeCKOro MasiTHUKA.

2. Omnpenenenre 4acTOThl U Meproa KojieOaHUN NPYKUHHOTO MasiTHUKA.

3. HccnepoBanre 3aBUCUMOCTH MEPUOJA KOJIEOAHUM TOJABEIICHHOIO K HUTH Tpy3a OT
JUIMHBI HUTH.

4. HccnenoBanne 3aBUCHMOCTH Tepuoja KoJeOaHWH MPYKUHHOTO MasTHUKA OT MaccChl
rpysa.

5. [IpoBepka HE3aBUCHUMOCTH TEpHoJia KoieOaHWW Tpy3a, MOJBEIICHHOIO K HUTH, OT
Macchl Ipy3a.

6. OnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTD IEpHOJia KojaeOaHu NPy KUHHOTO MasiTHUKA
OT MAacChl Ipy3a U KECTKOCTU NPYKUHBI.

7. N3mepenue ycKkopeHHus: CBOOOJHOTO MaJCHMSL.

Paszges 10. D1eKTpOMAarHuTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.



DJIEKTPOMArHUTHOE T0Jie. DJIEKTPOMAarHuTHbIE BOJIHBL. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH.

[IIxana saneKTpoMarHuTHHIX BOJIH. Mcosib30BaHUE 3JIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.
DnekTpoMarHuTHas mpupojia ceeta. CkopocTh cBeTa. BogHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoiicTBa PNIEKTPOMATHUTHBIX BOJIH.
BomHOBBIE CBOMICTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1.

N3ydenne CBONCTB 3JEKTPOMAarHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO TenedoHa.

Pasznea 11. CBeToBbIC ABJICHUS.
JlyueBass mognenb cBera. Mcrounwku cBera. IIpsiMonmHeliHOe pacnpoCTpaHEHHE CBETA.

3aTMeHusa

Connua u Jlynsl. Otpaxkenue ceta. [lmockoe 3epkano. 3aKoH OTpaKeHUs CBETA.

HpCJIOMJIGHI/Ie cBeTa. 3aKoH MMpCIOMJICHUS CBCTA. [TonHoE BHYTPCHHCC OTPAXCHUC CBCTA.
Hcnoap30BaHue MOJHOTO BHYTPCHHEI'O OTPAKCHUS B OIITHICCKUX CBCTOBOJAAX.

JInnza.

Xon nydeit B nmunH3e. OnTudeckasi cucrema (oroanmapata, MUKPOCKOIA M TEJIECKOIa.

['na3 kak onTuyeckas cucrtema. biiM3opyKkocTh U JaTbHO30PKOCTb.

Paznoxxenue Oemoro ceera B crnekrp. OnbiTel HbtoToHA. ClOKEHHE CIEKTPaTbHBIX I[BETOB.
Jucnepcus cBera.

Jlemoncmpayuu.
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12.

[IpssMonMHEHOE pacIpOCTPAaHEHHE CBETA.

OTtpakeHue cBeTa.

[Tosrydyenne n300paxeHuii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cpera.

OnTHYECKUN CBETOBO/.

Xon nyuei B coOMparoleit JImHse.

XoJ1 Iy4er B pacCErBArOIIEH JIMH3E.

[Tonyuenue n300pakeHUM C TOMOIIBIO JTUH3.

[Ipunuun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIA.
Moaens rnasa.

PasnoxxeHue 6e1oro cBeta B CIIEKTP.

[TosrydyeHune 6enoro cBeTa MpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopnuie pabomul u onvimol.

1.
2.
3.

HccnenoBanue 3aBUCMMOCTH YIUIa OTPAXKEHHsI CBETOBOTO JIyda OT yTJjia IMaJeHUsl.
N3yueHune xapakTepUCTUK M300paKeHUs MPeAMETa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH YIUIa MPEJOMIIEHHSI CBETOBOTO Jydya OT yrja NaJcHUs Ha

I'paHUIC «BO3YX—CTCKIIO».

4.

5.

6.

7.
bUIBTPEL.

[Tonydenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIICH JTNH3BI.

Omnpenenenre GOKYyCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOUPAIOIICH TUH3BI.
OMnBITHI IO Pa3I0KEHUIO OEIOTO CBETA B CIIEKTP.

OmbITEl IO BOCHPHUATHIO I[BETa MPEIAMETOB MPH HUX HAOIIOJEHWW 4Yepe3 IBETOBHIE

Pasznea 12. KBanToBbIe IBJICHHUS.



OmnsiTel Pesepdopna m mmanerapHas mozenb atoma. Mogjenbs aroma bopa. Mcmyckanue u
IIOTJIOIIEHHE cBeTa aToMOM. KBaHTHI. JIMHEWYaThIE CIIEKTPBI.

PannoaktuBHOCTE. Anbda-, 6eTa- 1 raMma-usnydeHus. CTpoeHre aToMHOro sapa. HykioHHast
MoOJeNb aToMHOro siapa. W3oromel. PammoaktuBHble mnpeBpameHus. llepuon mnomypacnana
aTOMHBIX SIZIEP.

SnepHble peakuuu. 3aKOHBI COXPAaHEHMs 3apsAJOBOTO M MAacCOBOTO YHMCEN. DHEPrus CBSI3H
aTOMHBIX si7ep. CBA3b Macchl U JHEpruM. Peakuyuu cuHTe3a U feneHus suep. VcTouHuKy sHeprun
ConHua u 3BE31.

Snepnas sHepreTuka. /J[elcTBUs paauOaKTUBHBIX U3Jy4YEHUN HA )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

1 CriexTpbl U3IIy4YEeHHUsI U TTOTJIOLICHMUS.

2 CrexTpsl pa3au4HbIX Ia30B.

3 Cnektp BoJopoa.

4. Hab6nronenue tpekoB B kamepe Buiibcona.

5 Pabota cuéTunka HOHU3UPYIOIINX U3ITYUECHU.

6. Perucrpanus uznydeHns NpUpOIHBIX MUHEPAJIOB U MTPOIYyKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaOumroieHne CITOIIHBIX U JIMHEHYAThIX CIICKTPOB U3ITyYCHUSI.

2. HccnenoBanue TPEKOB: WM3MEPEHUE SHEPrUU YaCTHIBI 10 TOPMO3HOMY NyTH (110
dboTorpadusim).

3. N3mepenne paaroakTUBHOTO GOHA.

IHoBTOpHUTEIBLHO-00001AOIUI MOAYJIb.

[ToBTOpUTENBEHO--0000IIAIOMIUM MOJTYJIb MPEIHAa3HAYEH JJISI CUCTEMaTh3alud U O00O0IIEHUs
MIPEIMETHOTO COJIEP’KaHUs M OTbITA JEATEIBHOCTH, TPUOOPETEHHOTO MPH U3YYEHHH BCETO Kypca
Gbu3MKY, a TakKe Ui MOATOTOBKA K OCHOBHOMY TOCYJIapCTBEHHOMY SK3aMEHYy MO (U3HKE IS
00ydJaronmxcsi, BBIOPaBIINX 3TOT YYCOHBIN TPEIMET.

[Ipu u3yd4eHnn NaHHOTO MOAYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHIIBI ACSITEILHOCTH, HA
OCHOBE KOTOPBIX 00ECIeUMBaeTCs JTOCTHIKCHUE TPEAMETHBIX U METalPEAMETHBIX TIaHUPYEMBIX
pe3yabTaToB 00y4eHUs, POopMUPYETCS €CTECTBEHHOHAY4YHAas T'PaMOTHOCTh: OCBOEHUE HAYYHBIX
METOJIOB HCCIICJIOBAHUSI SBJICHUM NPUPOABI W TEXHUKH, OBJIAJCHHE YMEHUSIMH OOBACHSTH
dbusznueckue SBICHUS, NPUMEHSS TOJyYEHHbIE 3HAHUS, pelaTh 3aJadyd, B TOM YHUCIE
KaueCTBEHHBIC U IKCIICPUMEHTATbHBIC.

[IpuHIMNIIMATBEHO AEATENBHOCTHBIM XapaKTEp JAHHOTO pa3liesia peain3yercs 3a CUET TOrO, YTO
oOyyJaroniecs: BBIMOIHAIOT 3aJjaHusl, B KOTOPBIX UM IPEJIaraeTcs:

Ha OCHOBE TOJIyYCHHBIX 3HAHUW PACIIO3HABATH M HAYYHO OOBACHITH (PU3NUYECKUE SBICHUS B
OKpYKaromIel MPUPOJIe U TTOBCETHEBHOM KU3HU;

WCIIONIb30BaTh HAay4YHBIE METOJbI HWCCIENOBaHMs (PU3UYECKUX SIBICHUA, B TOM 4YHCIE IS
MIPOBEPKH TUIIOTE3 U TTOJTYICHHUS TCOPETUICCKUX BHIBOJIOB;

OOBSCHATh HAay4YHBIE OCHOBBI HAMOOJIee BAKHBIX JOCTHIKCHHM COBPEMEHHBIX TEXHOJOTHUA,
HaAIMpUMEp, MPAKTUUYECKOTO UCIOJIb30BAHUS PA3IMYHBIX MCTOYHUKOB SHEPTUM HAa OCHOBE 3aKOHA
NIPEBPAIICHUS M COXPAHECHHSI BCEX M3BECTHBIX BHJIOB YHEPTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenne ¢u3nMKu Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HAMpaBIEHO Ha JOCTHUKCHHE
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyJIbTATOB.

B pesynbrare nzyuenus pU3MKU Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHusl y 00y4aromerocs
OyayT chOopMUPOBaHBI CIEAYIONIUE TNYHOCTHBIE PE3YIbTaThl B HACTH:

e1) MaTpMOTH4YECKOT0 BOCTINTAHUSA:



— TMPOSIBJICHUE UHTEpeca K HUCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
buznueckoil HayKu;

e — IICHHOCTHOE OTHOIIICHHUE K JOCTHIKEHUSIM POCCHMUCKUX YUEHBIX--(DU3UKOB;

¢2) rpaKIaHCKOT0 ¥ JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

e— TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJICHMHM OOIIECTBEHHO 3HAUYUMBIX U
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN (PU3UKY;

e — OCO3HAHUE BAXKHOCTH MOPAIBbHO--3TUYECKUX MPUHITUIIOB B JICSITEIHLHOCTH YUEHOIO;

¢3) 3CTeTHYECKOr0 BOCIIUTAHUS

e— BOCHPHUSITHE OCTETUYECKUX KAuyecTB (PU3MUECKOW HayKu: €€ TapMOHHYHOTO
OCTPOEHHUS], CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

*4) IEHHOCTH HAYYHOI'0 NMO3HAHUS:

e — OCO3HAHME IEHHOCTH (HU3MYECKON HAYKU KaK MOITHOTO MHCTPYMEHTa MO3HAHUS MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BAXKHEUILIEH COCTABIISIONIEH KYJIbTYPHI;

e— pa3BUTHE HAy4YHOM JIOOO3HATENBHOCTH, HWHTEpeca K  HUCCIEIOBATEIHCKOU
NeATEIIbHOCTH,

5) dopMupoBaHus KyJbTYPbI 310POBbS U SMOUMOHAIBLHOTO 0JIATONOJIYYHS:

e — OCO3HaHME IIEHHOCTU 0€30MacHOro o0pasa KU3HU B COBPEMEHHOM TEXHOJOTUYECKOM
MUpE, BAXXHOCTU MpaBU O€30MacHOTO TMOBEACHUS Ha TPAHCIOPTE, Ha Joporax, cC
AIEKTPUUECKUM U TEIJIOBBIM 000PYA0BaHUEM B JIOMAIIIHUX YCIOBUSX;

e— c(hOpPMHUPOBAHHOCTh HaBBIKA pedeKCUM, MPU3HAHUE CBOETO IMpaBa Ha OMIMOKY U
TaKOTO € MpaBa y APyroro 4ei0BeKa;

«6) TPY10BOI0 BOCIIUTAHMSA:

e— AKTHMBHOE YYacTHE€ B pCEIICHUM NPaKTUUYECKUX 3aJady (B paMKax CEMbH,
oOpa3oBaTeNpbHON  OpraHU3allMK, TOPOJa, Kpas) TEXHOJOTMYECKOM U  COIMAIbHOU
HaIpaBJICHHOCTH, TPEOYIOMIUX B TOM YUCIe U (PU3NYECKUX 3HAHU;

e — UHTEPEC K MPAKTUUECKOMY U3YUEHHIO MPodeccuil, CBI3aHHBIX C PUBHKOIA;

e 7) 3KOJIOTUY€ECKOT0 BOCTIUTAHMS:

e — OpHUEHTAIMSl HAa MPUMEHEHHE (U3UYECKUX 3HAHUU ISl pelieHus] 3a7ad B 00JiacTu
OKpY>Karollen cpeibl, MIIaHUPOBAHUS MMOCTYIKOB M OLIEHKU UX BO3MOXHBIX MOCIEICTBUM 1JIs
OKPYXaroIEen Cpeibl;

e — OCO3HAHHUE III00AJILHOTO XapaKTepa SKOJIOTHYECKUX MPOOIEM U IyTeH UX PEIICHHUS;

«8) ajanTanun K N3MEHSIIOMIUMCS YCJIOBUSM CONUAIBLHON M PUPOIHON Cpebl:

e— TIOTPEOHOCTh BO B3aMMOJICUCTBUHM TIPH BBHITIOJHEHWW HCCIEIOBAHUN W TMPOCKTOB
(hM3UYECKON HAMPABIEHHOCTH, OTKPHITOCTh OMBITY M 3HAHUSAM JIPYTHUX;

e — TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTU Yepe3 MPAKTUUYECKYIO ACATEIbHOCTD;

e — MOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4HuCie (POPMYyIUPOBATH HJIECH,
MOHSITHUS, THUITOTE3bI O PUBNUECKUX 00BEKTaX U SBJICHUSX;

e — OCO3HAHUE JIePUITUTOB COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH B 00J1aCTU (PUBUKU;



e — IUIAHUPOBAHUE CBOCTO PA3BUTHS B MPUOOPETEHUH HOBBIX (DH3NUCCKUX 3HAHUIA;

e— CTPEMJICHHC aHAJIM3UPOBaTh M BBIABIATH B3aMMOCBS3M TIPHUPOJBI, OOINECTBA U
SKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (DU3HUCCKUX 3HAHUH;

e— OIICHKA CBOMX JICUCTBHMA C YYETOM BIHMSHHUS HA OKPYKAIOMIYIO CPEIy, BO3MOMXKHBIX
rI100aJIbHBIX IIOCIEICTBHUH.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe oOCBOEHHs MporpamMmbl IO (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOyuwaromierocsti OyayT cQopMUpOBaHb MeTamnmpeAMeTHbIE Pe3yJbTaThbl,
BKJIIOYAIOIIME TI03HABATEJIbHbIE YHHUBEpCANbHbIE Yy4eOHbIE ICHCTBHUS, KOMMYHHKAaTHBHBIC
YHUBEpCaIbHbIE YUEOHBIE IEUCTBUS, PETYJIATUBHBIE YHUBEPCAIBHBIEC YU€OHBIE IEHCTBHUS.

ITo3naBaTebHBIE YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHﬂ

ba3oBble 1ornyeckue AeicTBu:

e BBISIBJISITH M XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKKA OOBEKTOB (SIBJICHUH);

e YCTAHABIIMBATh CYIIECTBCHHBIA NMPHU3HAK KiIacCU(DHUKAIIMN, OCHOBAHUS JJIT 0000IICHUS U
CpaBHEHUS;

e BBISIBJISITh 3aKOHOMEPHOCTH W MPOTHBOPEYHUSI B paccMaTpuUBaeMbIX (pakTax, MaHHBIX U
HaOIIOACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SBICHUSIM;

e BBISIBJISITh TIPUYUHHO--CJICJICTBEHHBIE CBSI3W TPU W3YYEHUU (U3UUYECKUX SIBICHUU U
MPOIIECCOB, JIeJaTh BBIBOABI C HWCIOJIL30BAHWEM JICAYKTUBHBIX W  WHIYKTUBHBIX
YMO3aKIJIFOUCHHH, BBIJIBUTATh TUIIOTE3HI O B3aUMOCBS3SX (PU3MUECKUX BEITNINH;

e CAMOCTOSITEILHO BBIOMPAThH CIOCOO pelieHust yueOHoM Pu3nyeckon 3amaun (CpaBHEHUE
HECKOJBKMX BAapUaHTOB pEIICHMs, BBHIOOp Hauboyiee TMOAXOASAIIETO C  Yy4E€ToM
CaMOCTOSITEIIEHO BBIICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeIbCKHe 1eiiCTBUS:

e ICTIOJIL30BATh BOMPOCHI KaK UCCIEIOBATEILCKUI MHCTPYMEHT MO3HAHUS;

e IPOBOJIUTH TI0 CAMOCTOSITEILHO COCTABJIEHHOMY TUIaHY OIBIT, HECIOXKHBIA (PU3NUECKU
AKCIIEPUMEHT, HEOOJIBIIIOE UCCeJOBaHUE (PU3HUECKOTO SIBJICHHUS;

¢ OIICHWBATh HA MPUMEHHUMOCTh W JOCTOBEPHOCTH WMH(OpPMAIHIO, MONYYCHHYIO B XOJ€
WCCJICIOBAHMSI HITH DKCIIEPUMECHTA;

 CAMOCTOSITEIHLHO (POPMYITHPOBATH 0OOOITIEHUS U BBIBOIBI 110 PE3YJIHTATaM MPOBEIEHHOTO
HaOJIOICHUS, OTIBITA, UCCIICIOBAHUS;

o IPOTHO3MPOBATHh BO3MOXKHOE JalbHEHINIEEe pa3BUTHE (U3MUYECKUX IPOIECCOB, a TaKKeE
BBIJIBUTATH TIPEITOIONKEHUS 00 X Pa3BUTHUH B HOBBIX YCIIOBUSX U KOHTEKCTAX.

Pa6ora ¢ undpopmaunmeii:

e MPUMEHSTHh PA3JMYHbIE METOJbl, MHCTPYMEHTHI M 3alpoChl TPH TIOWCKE W OTOOpe
uH(GOpPMaLlMU WIK JaHHBIX C YUETOM IMPEAIoKeHHON yueOHO! (hr3nueckoil 3a1auu;



e AHAJIM3UPOBATh, CUCTEMATHU3UPOBATH W HHTEPIPETUPOBATH MH(POPMAIUIO PAZTUIHBIX
BHUJIOB U (hOPM MPEICTABICHUS;

e CAMOCTOSITEIFHO BBIOMpATh ONTUMAIBHYIO (opMy mpencraBieHus WHOOPMAIUU U
WJUTFOCTPUPOBATH pPellaeMble 3a/1a4l HECJIIOKHBIMU CXEMaMH, TharpaMMaMu, HHOU rpadruKoit
1 UX KOMOHHAIIUSIMU.

KoMMyHMKATHBHBbIE YHHMBeEpPCAJbHbIE YueOHbIe el CTBUS:

eB XOZI¢ OOCYXIeHHUS y4eOHOro maTepuaina, pPe3yJbTaToB JIA0OPATOPHBIX pPabOT U
IIPOCKTOB 3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMON TeMbl U BBICKA3bIBaTh HJICH,
HalleJICHHBIC Ha pellieHre 3aa4M U MoJiiepkKaHre 01aroKenaTeIbHOCTH OOIICHUS;

¢ COTIOCTARIIATh CBOM CYXJICHHS C CYXICHMSIMH JAPYrUX YYaCTHHUKOB JHAJIOra,
O0OHapyKMBaTh PA3IMINEC U CXOJCTBO TO3UITUH;

e BBIpAXXaTh CBOIO TOYKY 3PCHUS B YCTHBIX U MMUCHbMEHHBIX TEKCTaX;

e MyOJUYHO  MPEJCTABIATH  PE3yJbTaThl  BBIMOJHEHHOTO  (PU3MYECKOIO  OIBITa
(3KCcIIepuMeHTa, UCCIICA0BaHUS, POCKTA);

e IOHUMATh W MCIOJIb30BaTh MPEUMYIICCTBA KOMaHHOW ¥ WHIWBHIYATbHOW pabOThI IPH
pELIEHUN KOHKPETHOU (PU3NYECKOi pOoOIeMBbl;

e MPUHUMATHh 1€ COBMECTHOW JEATEIbHOCTH, OpPTraHW30BBIBATH JCHCTBUA TI0 €€
JOCTHKEHHUIO: pacIpeeisaTh PO, OOCYXKIaTh MPOIECChl M Pe3ylabTaThl COBMECTHOM
paboThI, 000011aTh MHEHHUS HECKOIBKHX JIIOJICH;

¢ BBITIOJTHATH CBOIO YacTh PabOThI, JOCTUTAs KAdeCTBEHHOTO pE3yJbTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPJIAWHUPYSI CBOM JEHCTBUS C IPYTUMHU WICHAMHA KOMAaH]IbI;

e OIICHMBATh KAYECTBO CBOETO BKJaja B OOLINN MPOAYKT MO KPUTEPHUSIM, CAMOCTOSTEIHHO
chopMyITMpPOBaHHBIM YUYaCTHUKAMH B3aUMOCHCTBHS.

PeryasitTuBHbIC YHUBEpPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

¢ BBISIBIISATH MPOOJIEMBI B )KM3HEHHBIX U y4EOHBIX CHUTYalUAX, TPEOYIOMIUX IS PELICHHUS
(bu3nYeCcKuX 3HAHUM;

e ODUEHTUPOBATHCA B PA3IUYHBIX MOAXOJAaX TNPUHATUS pelIeHUuN (MHIAWBUIYaIbHOE,
INPUHSITHE PEILICHUs B TPYIIE, IPUHATHE PEIIECHUI TPYIIOit);

¢ CAMOCTOATEIHHO COCTABIIATH AaNTOPUTM pEHICHUs (QU3NYECKOW 3aJauydl WM IJIaHa
UCCIIEIOBaHUsI C YYETOM HMEIOIIUXCS PECcypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH IMpeiaraeMble BapUaHThl PEIICHUH;

e ICTIATH BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJ/Ib, IMOIIUOHATbHBIH HHTEJJIEKT:

e 1aBaTh aJICKBATHYIO OIIEHKY CUTYAIlMH U MpejiaraTh TiaH e€ n3MEHEHMUS,;

¢ OOBSICHATH MPUYHMHBI JOCTI)KCHUS (HEAOCTHKCHHSI) PE3yJIbTaTOB ACSITEIbHOCTH, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;



e BHOCUTH KOPPEKTHBBI B JIEATEIBHOCTh (B TOM YHCIE B XOJ BBIIIOJHEHUS (PU3NUECKOTO
WCCJIEIOBAHMS WJIM MPOEKTA) HA OCHOBE HOBBIX OOCTOSITENBCTB, U3MEHUBIIUXCS CUTYalUil,
YCTAaHOBJICHHBIX OIIMOOK, BO3HUKILUX TPYAHOCTEN;

e OLICHNUBATh COOTBETCTBUE PE3YNbTATA LIEIU U YCIOBUAM;

e CTaBUTh ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WIM AUCKYCCUU Ha HAYYHYIO
TE€MY, IOHUMAaTh MOTUBBI, HAMEPEHHUSI U JIOTUKY APYTOro;

e IPU3HABATh CBOE TMpaBO Ha OMMOKY MpU pereHnd (U3NUEeCKUX 3a7ad WIH B
YTBEP)KJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JPYroro.

INPEAMETHBIE PE3YJIbTATBI

K xoHIy oOyueHuss B 7 Kjacce IMpeIMeTHbIC pe3yIbTaThl Ha 6a30BOM YPOBHE JOJIKHBI
OTpakaTb C(HOPMHUPOBAHHOCTH Y O0YJAIOIINXCSI YMEHUI:

¢ ICTIOJIB30BAaTh TMOHATHS: (PHU3UYECKHME W XUMHUYECKHE SIBICHHS, HaAOII0JeHHE,
OKCIIEPUMEHT, MOJENb, TUIOTE3a, EIUHUIBI (U3MUECKUX BEIWYHH, aTOM, MOJEKYIa,
arperatHble COCTOSHUSI BellecTBa (TBEpHOE, KHMIKOE, ra3z000pa3HOE), MEXaHHUYEeCKOoe
JBUKECHUE (paBHOMEpHOE, HEpaBHOMEPHOE, NPSIMOJIMHEHHOE), TPAaeKTOpHS,
paBHOJCHCTBYIOIIas cuina, aeopmammst (ympyrasi, TIJIacTHUECKas), HEBECOMOCTb,
COOOIIAOIINECS COCYbL;

e paznuyath sABICHUS (AUQPQy3usi, TEJIOBOE JBMKEHUE YACTHUI] BEIIECTBA, PABHOMEPHOE
JABU)KCHHE, HEPAaBHOMEPHOE JBW)KCHHME, WHEpLUs, B3aUMOJCHCTBUE TeJI, pPaBHOBECUE
TBEPJBIX TEJ C 3aKPEIUIEHHOM OChIO BpallleHUs, Tepe/iaya JaBlIeHUs TBEPIBIMH TEJIaMH,
KHUIKOCTAMH M Ta3aMH, aTtMochepHOe JaBjeHHWEe, I[IJIaBaHUE TeJ, MPEBPAICHUS
MEXaHMYECKON HHEPTruH) MO OINHCAHUIO MX XapaKTePHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JE€MOHCTPUPYIOIIUX TaHHOE (PU3NUYECKOE SBJICHUE;

e PACIIO3HABATh MPOSBICHUE M3YYCHHBIX (PU3NYECKUX SIBICHUN B OKPYKAIOUIEM MHpE, B
TOM 4ucie (U3NUECKHe SBICHUS B TPUPOJE: NPUMEPHl ABWKCHUS C PA3NAYHBIMU
CKOPOCTSIMHU B KMBOW W HEXHBOW MPHUPOJE, ACHCTBUE CUIBI TPCHHS B MPUPOJE M TEXHUKE,
BIUSHUE aTMOC(EPHOTO MABJICHHS Ha >KMBOM OpraHU3M, IJIaBaHUE PBIO, phIYaru B TeJe
YyeloBeKa, MpU HTOM TNEPEeBOAMTHh MPAKTUYECKYIO 3a7adyy B yueOHYI0, BBLACIATH
CYIIIECTBEHHBIC CBOMCTBA (ITPU3HAKH) (PU3NYECKUX SBIICHUN;

* ONTUCHIBATh MU3YYCHHBIC CBOMCTBA Tel U (U3MUYECKUE SBICHUS, MUCTIONB3YS (PU3NUECKHUE
BEJIMYUHBI (Macca, 00bEM, MIIOTHOCTD BEIIECTBA, BPEMS, ITyTh, CKOPOCTh, CPEIHSAS CKOPOCTbD,
CWJIa YIPYTOoCTH, CHJia TSKECTH, BeC Tejla, CHJIa TpEeHus, JaBieHue (TBEPAOro Tea,
KUJIKOCTH, Ta3a), BHITAIIKUBAIOIIAS CUJIa, MEXaHWUYecKas padoTa, MOIIHOCTb, TJICUYO CHIIHI,
MOMEHT CHJIbl, KO3((UIHUEHT TOJIE3HOTO JCHCTBHS MEXaHW3MOB, KHHETHYECKas |
MOTEHIMAaIbHAsl JHEPrus), NMPU ONHUCAHWU TPABUIBHO TPAKTOBATh (PU3UYECKUI CMBICI
WCTIONIb3YEMBIX BEIMYUH, UX O0O3HAYCHUS W E€IWHUIBI (PU3NYECKUX BEIMYWH, HAXOIUTh
(hOpMyIIBI, CBS3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEIMYUHY C IPYTUMH BEIMUYNHAMU, CTPOUTH
rpaduKy U3YyYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;



e XapaKTepU30BaTh CBOWCTBA TeJl, PU3NUECKUE SBJICHUS U MPOLIECCHI, UCIOIb3Ysl MpaBUiIa
CIIOXEHUsI cui (BIOJb OJHOM mpsAMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
MPaBUJIO paBHOBeCHsl phiuara (0J0Ka), «30JI0TOE MPaBUIIO» MEXAHUKH, 3aKOH COXPaHEHUS
MEXaHUYECKOW YHEPTuu, IIPU 3TOM JIaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aMKUCHIBATH
€ro MaTEMaTUYECKOE BBIPAKECHUE;

¢ O0BSCHATH (PU3UUECKHE SIBICHUS, IPOLIECCHl M CBOWCTBA TEJ, B TOM YHUCII€ U B KOHTEKCTE
CUTyallld TNPAaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH NPUYUHHO--CIIEICTBEHHBIE
CBSI3U, CTPOUTHh OOBSCHEHHE M3 1—2 JIOTMYECKUX WIaroB C omopol Ha 1—2 M3y4YEeHHBIX
CBOMCTBA (DU3UYECKUX SIBJICHUH, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

epelmiaTh pacy€THbIC 3amaud B 1—2 JEHCTBUSA, HCHONB3YSd 3aKOHBI WU  (HOPMYJIBI,
CBsI3bIBAIONINE (PU3UYECKHE BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBHUS 33/1audl 3alHCHIBATh
KpaTKO€ yCJIOBUE, MOJCTABIATh (PU3HUECKHe BETUYUHBI B (JOPMYIIBI U MTPOBOAUTH PACUETHI,
HaXOAUTh CHPAaBOYHBIE JIaHHBIE, HEOOXOAMMBIC [UIsl pEIIeHUs 3ajad, OLEHUBATh
PEATUCTUYHOCTD MOTYYEHHON (PU3NYECKON BETMUHUHBI;

e pacIo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh MPHU NOMOIIU (PU3NYECKUX METOJIOB,
B ONMCAHUM KUCCIEAOBAHUS BBIICIATH MPOBEPSAEMOE MPEANOJIOKEHHE (TUIOTE3Y), pa3InyaTh
U MHTEPIPETUPOBATHh MOJYUYECHHBIA pE3yJbTaT, HaXOJUTh OLIMOKA B XOJ€ OIbITa, JeNaTh
BBIBO/JIBI 110 €T0 PE3yJIbTaTaM;

* IPOBOJUTH OMBITHl 10 HAOJIOJIEHUIO (PU3UUYECKUX SIBICHUN WM (U3UYECKUX CBOMCTB
Ten:  (opMylIHMpoBaTh  MPOBEPSIEMBbIE  MPEIAINOIOKEHUS, COOMpATh YCTAHOBKY W3
MPEAJIOKEHHOTO0 000pPYI0BAHMS, 3aITUCHIBATH X0/ OIbITa U (POPMYJIHPOBATH BHIBOABL;

* BHIIIOJIHATDH MPSIMbIE M3MEPEHUSI PACcCTOSHUS, BPEMEHM, MAcChl Teja, 00bEMa, CUIIBI U
TEMIIEPATypbl C HCIIOJIB30BAHUEM aAHAJOIOBBIX W IU(POBBIX NPUOOPOB, 3aNMUCHIBATH
MMOKa3aHMs TPUOOPOB ¢ YUETOM 3aJJaHHON a0COFOTHOM MOTPEIIHOCTH U3MEPEHHUH;

e IPOBOJAUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKOW BEJIMYUHBI OT APYIrou ¢
MCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH IyTH PAaBHOMEPHO JBIXKYLIErOcs Tena
OT BPEMEHH JBUKEHMSI TeJa, CUJIbl TPEHUSI CKOJIbKEHUS! OT Beca Tejla, kKauecTBa o0paboTKu
IIOBEPXHOCTEN TEI W HE3aBUCUMOCTH CWJIbl TPEHHUs OT IUIOLIAAM CONPUKOCHOBEHUS TEl,
CWJIbl YIPYTOCTH OT yJIMHEHUS MPYKUHBI, BHITAJKUBAIOLIEH CUIIBI OT 00BbEMA MOTPYKEHHOM
YacTH Tela U OT MJIOTHOCTH XKUAKOCTH, €€ HE3aBUCUMOCTH OT IIJIOTHOCTHU Te€Ja, OT TJTyOHHBI,
Ha KOTOPYIO IIOTPY’KEHO TEJIO, YCIIOBHM IUIABAHUS TEJ, YCIOBUU PABHOBECUS pblUara H
0JIOKOB), y4acTBOBaTh B IJIAHUPOBAHUM YUYEOHOIO HCCIIEIOBaHMS, COOMpPATh YCTAHOBKY U
BBITIOJHATh HU3MEPEHMs], CIeAys TMpeAo)KEHHOMY IUIaHy, (UKCHpPOBAaTh pPe3yJIbTaThl
MOJIYYEHHOW 3aBUCUMOCTH (PU3UYECKUX BEJIUYMH B BHUJAE MPEAJIOKEHHBIX TAaOIUI MU
rpaduKoB, AeNaTh BHIBOABI [0 pe3yJIbTaTaM UCCIIEA0OBAHMS;

¢ IPOBOJUTh KOCBEHHbIE M3MEPEHMs] (PU3UUYECKMX BEIUYMH (TUIOTHOCTH BELIECTBA
KUIKOCTHU M TBEPIOTO TEJIA, CUJIA TPEHUS CKOJIBKEHUS, JAaBJICHUE BO3/1YXa, BBITAJIKUBAIOLIAs
CHJIa, ACMCTBYIOIIAs Ha MOTPYKEHHOE B XKHUJIKOCTh TEJO, KO3(PPUIIMEHT MOJIE3HOTO AEHCTBUS



MPOCTBIX MEXaHU3MOB), CIEAys MPEAIOKEHHOW WHCTPYKLUUHU: TIPU BHIOJTHEHUH U3MEPEHUN
coOupPaTh HIKCIIEPUMEHTATIBHYIO YCTAHOBKY U BBIUMCIISATH 3HAUEHNE UCKOMOW BEIHUMHBI,

ecOOMIONATh IMpaBMJAa TEXHUKM O€30IaCHOCTH IpH paboTe ¢ J1abopaTOpHBIM
00opy/10BaHUEM;

e yKa3blBaTh IMPUHLUIBI JACUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, AMHAMOMETp, COOOINAIOIIUECS COCYIbl, OapoMeTp, pbluar, MOABIKHBIM U
HETO/IBIKHBIN OJIOK, HAKJIOHHAS TJIOCKOCTb;

e XapaKTEpU30BaTh IPUHIIUIIBI IEUCTBUS U3YUEHHBIX PUOOPOB U TEXHUUECKHUX YCTPOUCTB
C ONOpOod Ha MX ONHUCaHus (B TOM YHCIE: MOAIIMIHHUKH, YCTPOMCTBO BOJONPOBOJA,
TUJIpaBIMYECKUN MIPecC, MAHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeOMETp), UCIOIb3YS
3HaHHUA O CBOMCTBAX (IM3MUECKUX SBICHHM MU HEOOXoauMble (PU3MUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

¢ IPUBOJIUTH TNpHUMEPHl (HAXOAUTh HH(POPMALMIO O MpHUMEpax) MPAKTUYECKOTO
UCIIOJIb30BaHUSl  (PU3MYECKUX 3HAHUM B [OBCEJAHEBHOM JKUM3HM s OOecreueHus
0e30MacHOCTH TP OOpaIIeHUH ¢ MPUOOPaAMH U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS
3JI0POBBS ¥ COOJIIOIEHNSI HOPM DKOJIOTHYECKOTO IMOBEIECHMS B OKPYIKAIOIIEH CPEE;

* OCYIIIECTBIISITH OTOOP HMCTOYHMKOB HH(OpManmu B VHTepHETE B COOTBETCTBHH C
3aJJaHHBIM TIOMCKOBBIM 3alpPOCOM, Ha OCHOBE HMEIOIMXCS 3HAHUH U NYTEM CpaBHEHUS
pa3IMyYHBbIX MUCTOYHUKOB BBIACNATh HH()OPMALIMIO, KOTOPAs SIBISETCA MPOTUBOPEUMBON WIIH
MOKET OBbITh HETOCTOBEPHO;

¢ ICTIOJIB30BATh TMPH BBIMIOJHEHUU YUYEOHBIX 3aJlaHUNl HAYYHO--TIOMYJIAPHYIO JIUTEPATYPY
(Gu3MYECKOTO COJEp)KaHus, CIIpaBOYHBbIE MaTepualbl, pecypcbl cetu HHTepHeT, BianeTsh
npuéMaMHu KOHCIEKTHUPOBAaHUS TEKCTa, MpeoOpazoBaHusi MHPOpPMAIMK U3 OJHOM 3HAKOBOM
CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KPATKHWE MHCbMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE 2—3
WMCTOYHUKOB WHPOpManuu (U3MUECKOTO COJEpKaHusl, B TOM YHUCJIE MyOJWYHO MAeNaTh
KpaTKue COOOIIEHHS O pe3ysbTaTrax NpPOEKTOB WM Y4YEOHBIX HCCIEAOBAHUU, MPHU 3TOM
IPaMOTHO HCIIOJIb30BAaTh M3YYEHHBIN MOHATUHMHBIN anmapar Kypca (U3UKH, CONPOBOXKIATh
BBICTYIUJIEHUE MTPE3EHTALIUEN;

¢ IPH BBHIMIOJHEHUH YYEOHBIX MPOEKTOB M MCCIEAOBAHUN paclpenessiTh 00s3aHHOCTH B
Tpynrne B COOTBETCTBUM C TIOCTaBICHHBIMU 3aJadaMM, CJICIUTH 3a BBINOJIHEHHWEM IUIaHA
NeNCTBUM, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIM BKJIaA B JIE€ATEIbHOCTh TPYIIIHL,
BBICTpanBaTh KOMMYHHUKAaTUBHOE B3aUMOJCHCTBHE, yUNTHIBAsi MHEHHUE OKPYKAIOIIHX.

K koHiy oOydeHust B 8 Kjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh Yy 00YUAIOIIUXCS YMEHUI:

* ICIIOJIB30BAaTh MOHATHSI: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBH)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHMSI BEIEeCTBA, KPHUCTAJUIMYECKHE U amopdHbIe Tena,
HACBILEHHBIH W HEHACBHIIIEHHBIA Map, BIAKHOCTb BO3AyXa, TEMIlepaTypa, BHYTPEHHSS



DHEPrus, TEIUIOBOW JBHUIaTEllb, JIIEMEHTAPHBIN JJIEKTPUUECKUN 3apsij, dJIEKTPUUECKOE I0JIE,
MIPOBOJTHUKH U TU3NEKTPUKH, TOCTOSHHBIN JIEKTPUUECKUI TOK, MATHUTHOE MOJIE;

e pa3vyaTh SBJIEHUA (TEIJIOBOE pACIIMPEHHUE W CXKaTue, TeIIonepenaya, TEIIOBOe
paBHOBECHE, CMAuMBaHUE, KAWULSIPHBIE SIBJICHMS, UCHApEHUE, KOHACHCAIUs, IUIaBJICHUE,
KpUCTaJUIM3alUsl  (OTBEpJEBaHUE), KHUIIEHHWE, TeIlonepeaada  (TEIIONPOBOAHOCTS,
KOHBEKIHUSA, W3JIyYCHHE), OJIEKTPHU3alusi Tel, B3aUMOJACHCTBUE 3apsAlO0B, JECUCTBUS
ANEKTPUYECKOr0 TOKAa, KOPOTKOE 3aMbIKaHHWE, B3aUMOJICWCTBUE MAarHUTOB, JCHCTBUE
MarHUTHOTO I0JIS HA MPOBOJHUK C TOKOM, JIEKTPOMAarHuTHasi MHIYKIUS) 110 ONUCAHUIO UX
XapaKTEepHBbIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (pu3nueckoe
SBJICHUE;

e pacro3HaBaTh MPOSBICHUE M3YUYCHHBIX (DU3MUECKHUX SIBICHUU B OKPY’KaIOIEM MHpE, B
TOM 4ucie (U3NUECKUe SBICHUS B MPUPOJE: MOBEPXHOCTHOE HATSDKEHUE M KaWUISIPHBIC
ABJICHHSI B NPUPOJE, KPUCTAIUIBI B NMpUpPOAE, u3iydeHne ConHIa, 3aMep3aHue BOJOEMOB,
MOpcKHe Opu3bl, 00pa3oBaHUE pOCHI, TyMaHa, WHEs, CHEra, JJIEKTPUUYECKHE SBJICHUS B
aTMocdepe, FMEKTPUIECTBO KUBBIX OPraHW3MOB, MATHUTHOE MOJe 3eMIIH, APeid MOII0COoB,
pOJIb MarHUTHOIO MOJS JUIsl KU3HU Ha 3emiie, MOJSPHOE CHUSHHUE, IPU 3TOM IEPEBOIAUTH
MPaKTUYECKYI0 3a7adyy B Y4eOHYIO, BBIACIATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKK)
(bu3NUeCKUX SIBICHUN;

* OIIUCHIBATh M3YYEHHBIE CBOICTBA Tel U (PU3NYECKUE SIBICHUSA, UCHOIb3Ysl (PU3NUECKHUE
BEJIMYMHBI (TeMIEpaTypa, BHYTPEHHSS DJHEPrus, KOJUYECTBO TEIUIOTHI, YJelIbHas
TEIJIOEMKOCTh ~ BELIECTBA,  yJAelbHAasg  TEIUIOTa  IUIABJICHUS,  YAEJNbHAas  TEIIoTa
napooOpa3oBaHMsi, yJAEIbHAs TEIJIOTa CrOpaHUs TOIUIMBA, KO3(PPUIMEHT MOJE3HOTO
NEUCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENIbHAS BJIAXKHOCTh BO3]yXa, JJIEKTPUUYECKHUI 3apsl,
CWa TOKa, DJJEKTPUYECKOE HANpPsDKEHHWE, COINPOTHUBIICHHE IPOBOJHHKA, YJIEIbHOE
CONPOTHUBJICHUE BEIlIECTBa, pabOTa MU MOILHOCTH 3JEKTPUYECKOIO TOKa), MPU OMHCAHHUH
MPaBUIBLHO TPAKTOBAaTh (PU3MYECKUN CMBICI HCIOIb3YEMBIX BEJIMYMH, OOO3HAYEHUs U
€MHULIBI (PU3NYECKUX BEITUYMH, HAXOAUTh (JOPMYJIbl, CBSA3bIBAIOLINE JTAHHYIO (PU3NYECKYIO
BEJIMUMHY C JPYTMMHU BEJIMYUHAMH, CTPOUTh TIpadUKHd H3YUYEHHBIX 3aBUCHUMOCTEH
(hbU3UYECKUX BEITMYHH;

e XapaKTEepU30BaThb CBOMCTBA Ted, (U3MYECKUE SBJICHUA UM TMPOLECCHI, HCIONb3Ys
OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO--KHHETUYECKON TEOPUHU CTPOCHMS BEIIECTBA, TPUHIUI
CyNepHo3ulny nojiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma
JUIsL ydacTKa 1enu, 3akoH J[koyins—JIeHna, 3aKkoH COXpaHEHMs] HEPIUM, MPU 3TOM JaBaTh
CJIOBECHYIO (pOPMYJIMPOBKY 3aKOHA M 3aIIUCHIBATh €0 MAaTEMAaTUYECKOE BbIPAKEHUE;

e 00BACHATH (PU3UUECKUE MTPOLIECCHI U CBOMCTBA TEJl, B TOM YHCIIE U B KOHTEKCTE CUTyallui
IIPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa: BBIABIAATH NPUYUHHO-CIEICTBEHHBIE CBA3H,
CTPOUTH OOBSICHEHHE W3 1—2 JIOTMYECKUX IIAroB ¢ ONMopoil Ha 1—2 M3y4eHHBIX CBOWCTBA
(bU3UYECKUX SIBICHUH, PU3NUECKUX 3aKOHOB U 3aKOHOMEPHOCTEHH;



epemiath pacuy€THble 3a7aud B 2-3 JCHCTBHS, HCHONb3Ys 3aKOHBI U  (HOPMYJIbI,
CBsI3bIBAIONIME (PU3UYECKHE BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBHUS 33/1aydl 3alHChIBATh
KpaTKO€ YCJIOBHE, BBISBIATH HEIOCTATOK JAaHHBIX JJISl PEIICHMS 3a/1a4M, BEIOMpPATh 3aKOHbI U
(dopMyJibl, HEOOXOIUMBIE JUIsl €€ peleHUs], IPOBOAUTh PAacU€Thl U CPAaBHUBATH MOJIyYEHHOE
3HaueHUe (PU3NUYECKON BEIMUMHBI C U3BECTHBIMU JJAHHBIMU;

e pacrmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIUTh IPU MOMOIIU (PU3NYECKUX METO/IOB,
UCIIOJIb3Ysl OIMCAaHUE MCCIEI0BAaHUs, BBIICIATH MIPOBEPSIEMOE IPEANOIOKEHNE, OLIEHUBATh
IPaBUJIBHOCTH MOPSIAKA IPOBEICHUS HCCIIEAOBAHU, 1€JIaTh BEIBOBL;

e IPOBOJUTH OIBITHI IO HAOMIIOIEHUIO (PU3NUECKUX SBICHUM MU (PU3NYECKUX CBOWCTB TEI
(KanwIIsipHBIE SIBJIIEHUS, 3aBUCUMOCTH JABJIEHUS BO3AyXa OT €ro o0béMa, TeMmIiepaTypsl,
CKOPOCTH TpOLIEcCa OCTBHIBAHMSI W HArpeBaHUs MPU M3IYyYEHHH OT LBETA H3IIyYaroLIeH
(mornomaronei) NOBEPXHOCTH, CKOPOCTh MCHAPEHHS BOJABI OT TEMIIEPATypbl KUIKOCTH H
IUIOMIAN €€ MOBEPXHOCTH, IEKTPU3aLUs TEJl U B3aUMOJECHCTBHE JIEKTPUUYECKHUX 3apsi/iOB,
B3aUMOJICHCTBUE IOCTOSHHBIX MAarHWTOB, BU3yalM3allds MAarHUTHBIX IOJEH IOCTOSHHBIX
MarHuTOB, IEMCTBHUSI MATHUTHOTO MOJIsl HA MPOBOAHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHuTa,
CBOMCTBa  AJIEKTPOJABUTraTENsl TMOCTOSHHOTO TOKa): (OPMYJIMpPOBATH MPOBEPSIEMBIE
MPEANOJIOKEHNS, COOUPaTh YCTAHOBKY U3 MPEIJI0KEHHOTO 000pYyI0BaHHUS, ONMUCHIBATH X0
omnbITa U (HOPMYIHPOBATH BHIBOBI;

* BBIIOJIHATE TPSMBIE W3MEPEHHUS TEMIIEpaTypbl, OTHOCHUTEIBHOM BIIAXXHOCTH BO31yXa,
CWJIbl TOKa, HANPSKEHHWA C MCIHOJIb30BAHUEM aAHAJOTOBBIX MPUOOPOB H JIaTYUKOB
(U3MYECKUX BEIMYMH, CPABHUBATH PE3YJIbTaThl U3MEPEHUM C YUETOM 3aJaHHOU a0COIFOTHOM
IIOTPELIHOCTH;

e IPOBOJIUTH KCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKOW BEIUYUHBI OT JAPYTOd C
MCIIOJIb30BaHUEM TMPSIMBIX HU3MEpPEHUH (3aBUCHUMOCTbH CONPOTUBIICHUS MPOBOJHUKA OT €ro
JUIMHBI, TUIOHIAJAM TONEPEYHOr0 CEYEHUS U YJEIbHOIO CONPOTHBIICHHS BEIIECTBA
MPOBOJIHMKA, CHJIBI TOKA, WAYILIEr0 4Yepe3 MPOBOJHUK, OT HAMpPSKEHUS Ha IMPOBOJHUKE,
UCCIIEIOBAaHUE TIOCJTEN0BATENIbHOIO M MapajuiebHOrO0 COCAMHEHUH MPOBOJHUKOB):
IUIAHUPOBAaTh HCCIIEJIOBaHUE, COOMpaTh YCTAHOBKY U BBINOJHATH H3MEPEHHs, CIIEys
MPEAJIOKEHHOMY TUIaHy, (PUKCUpPOBATh PE3yJbTaThl IMOJIYYEHHON 3aBUCHMOCTH B BUJE
TabnuI ¥ rpauKOB, AENATh BHIBOJBI 110 PE3YyJIbTaTaM UCCIEIOBAHUS;

 IPOBOJINTh KOCBEHHbIE HM3MEpPEHUs (PU3NYECKHX BEIMYMH (yIeNlbHas TEMJI0EMKOCTh
BELIECTBAa, CONPOTHBICHHE MPOBOJAHMKA, paboOTa M MOIIHOCTh 3JEKTPUUECKOIO TOKa):
IUIAHUPOBAaTh ~ W3MEpPEHHUs, COoOMpaTh  OKCIEPUMEHTAIbHYIO  YCTAHOBKY,  CIEIys
MPEAIOKEHHOW MHCTPYKIUU, U BBIYUCIISTh 3HAYEHUE BETUYNHBL;

eCcOONIOAATh TMpaBWJa TEXHUKU OE30MacCHOCTHM TMpu pabore ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

e XapaKTepU30BaTh MIPUHIIUIIBI IEUCTBUS U3YUCHHBIX MPUOOPOB U TEXHUUECKUX YCTPOUCTB
C OIOPOM Ha MX OMMCaHMs (B TOM YHCIIE: CUCTEMA OTOILIEHUS JOMOB, TUTPOMETP, MapoBas
TypOuHa, aMIepmeTp, BOJIbTMETP, CUETUMK AIEKTPUYECKOU SHEPrUH,



AIIEKTPOOCBETUTENbHBIE  MPUOOPBI,  HArpeBaTeNbHBIE  BIEKTPONPHOOpPHI  (TIPUMEPHI),
ANEKTPUYECKUE MPENOXPAHUTENH, IEKTPOMArHUT, IEKTPOABUTATENb MOCTOSHHOTO TOKA),
UCIIONIB3YSl 3HAaHUS O CBOWCTBAX (U3WYECKUX SBICHUNH U HEOOXOoAMMbIE (U3UUYECKUE
3aKOHOMEPHOCTH;

e pacrio3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA M H3MEPUTENbHbIE HPUOOPHI 110
CXeMaM M CXEMaTUYHBbIM pUCYHKaM (KUIKOCTHBIM TEPMOMETP, TEPMOC, ICUXPOMETD,
TUTPOMETP, JIBUraTelb BHYTPEHHEIO CTOPAHMS, JJIEKTPOCKOII, PEOCTAT), COCTABIATH CXEMBbI
NIEKTPUYECKUX IIENEeW C MOCIEA0BATENbHBIM U MapajUICIbHBIM COEAMHEHUEM 3JIEMEHTOB,
paznunyasi ycJioBHbIe 0003HAUEHHS 3JIEMEHTOB AJIEKTPUUECKUX LETEH;

e IPUBOJIUTh TNpUMEPHl (HAXOAUTh HMH(POpPMALMIO O MpHUMEpax) MPAKTUYECKOTO
UCIIOJIb30BaHUsI  (DU3MYECKUX 3HAHUM B TIOBCEAHEBHOM JKM3HM [JIs1 OOecredeHus
0€30MacHOCTH MpHU 00paIIeHUH ¢ MPUOOPaMH U TEXHUYECKUMHU YCTPOUCTBAMM, COXPAHEHUS
3JI0pPOBBS U COOJIIO/IEHUSI HOPM HKOJIOTUYECKOTO MOBEJCHUS B OKPYIKaIOILEH CpeIe;

e OCYILLIECTBIISITh MOMCK MHPOpMAIK (HU3MUECKOTO cofepkaHusl B VIHTepHETe, Ha OCHOBE
UMEIOIINXCA 3HAHUM W MYTEM CpPAaBHEHUS JIOMOJHUTEIbHBIX HWCTOYHHUKOB BBIICIATH
MH(}OpMaIUIO, KOTOPast SIBISETCS IPOTUBOPEUUBON UITU MOKET OBITh HEIOCTOBEPHOM;

¢ ICMOJB30BATh MPHU BBINOJHEHUN YYE€OHBIX 3aJaHUM HAYYHO--TIONMYJIAPHYIO JUTEPATYPY
(Gu3MYECKOTO COJEep)KaHus, CIIpaBOYHBIE MaTepHalbl, pecypcbl cetu HHTepHeT, BianeTsh
npuéMaMl KOHCHEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHusl MHPOpPMALUU U3 OJHON 3HAKOBOU
CUCTEMBI B IPYTYIO;

eCO3/1aBaTh COOCTBEHHbIE IHCbMEHHBIE M KpAaTKUE YCTHbIE COOOIIEHUsA, 0000mas
MH(POPMALIMI0O M3 HECKOJBKUX MCTOYHHUKOB (PU3NYECKOTO COJCpKaHUS, B TOM YHCIIE
nyOJMYHO MPEJCTaBISATh Pe3yJbTaThl MPOEKTHOM WM HMCCIIEAOBATEIbCKON AESITETbHOCTH,
Py 3TOM TPAMOTHO HCIIOJIb30BAaTh WM3YyUYCHHBINH MOHATUWHBIN ammapaT Kypca (Qu3ukw,
COMPOBOXK/IATh BHICTYIUICHHE MPE3CHTALINEH;

elIPY BBIMOJHEHUN YYEOHBIX MPOEKTOB M UCCIENOBAHUM (PU3MUECKUX MPOLECCOB
pacnpeenaTb 00s3aHHOCTH B TPYMIIE B COOTBETCTBUU C MOCTABJIEHHBIMU 3aJauaMu, CIEAUTh
32 BBIIOJHEHUEM IUIAHA JEHUCTBHM M KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OLICHHBAaTh
COOCTBEHHBI BKJIAJ B JI€ATEJIbHOCTh TPYIIbI, BbICTPaUBaTh KOMMYHHKATHUBHOE
B3aUMOJICHCTBHE, MPOSIBIISASA TOTOBHOCTh pa3peliaTb KOH(IUKTHI.

K koHiy oOydeHust B 9 Kjacce npeaMeTHble pe3yiabTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIOIIUXCS YMEHUI:

¢ HCNIOJB30BATh IOHATHSA: CHCTEMA OTCUETa, MaTepUalbHAas TOYKa, TPAECKTOPHS,
OTHOCUTEJIBHOCTh MEXaHUYECKOro JBWXeHus, aedopmaius (ynpyras, IulacTUYeckas),
TPEHUE, LIEHTPOCTPEMUTETBHOE YCKOPEHHE, HEBECOMOCTh M MEPErpy3KH, LEHTP TAKECTH,
abCOMIOTHO TBEPJOE TENO, LEHTP TSHKECTH TBEPAOrO Tella, PaBHOBECHE, MEXaHUYECKHE
Kojie0aHusl U BOJIHBI, 3BYK, MH(Pa3BYK M YJIbTPA3BYK, IJIEKTPOMArHUTHBIC BOJHBI, IIKala
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPhl UCITyCKAHUS U
MOTJIONIEHHUS, anb(a-, 0eTa- U raMMa-u3Iy4eHus, U30TOIbI, SIAepHAs YSHEPreTHKA;



e pa3IMuaTh SBJICHHS (PaBHOMEPHOE W HEPABHOMEPHOE TNPSIMOJMHEWHOE IBUIKEHUE,
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE MBIKEHHE, CBOOOJHOE TMAJCHHE TEJ, PAaBHOMEPHOE
JBIDKEHUE TIO OKPYXKHOCTH, B3aUMOJCHCTBUE TEJ, PEaKTUBHOE IBIDKECHUE, KOJjebaTeabHOe
JBWKCHHE (3aTyXalllie W BBIHYXJICHHBIC KoJieOaHUS), PE30HAHC, BOJIHOBOE IBM)KCHHE,
OTpakKCHHE 3BYKa, MPSMOJIWHEHHOE paclpoCTpaHCHHE, OTPAKCHHE M MPEIIOMIICHHUE CBETa,
MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3joKEHUE OEoro CBeTa B CHEKTP M CIOKEHHE
CIEKTPaJIbHBIX I[BETOB, JUCIEPCHs CBETA, CCTECTBEHHAS PaJHMOAKTHBHOCTH, BOSHUKHOBECHHE
JMHEHYATOTO CIEKTpa M3ITyYeHHUs) TI0 OMUCAHHWIO MX XapaKTePHBIX CBONCTB M Ha OCHOBE
OTIBITOB, JEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SBIICHHC,

e PaCTiO3HABATh MPOSBICHUE M3YYCHHBIX (U3NUYECKUX SBICHUH B OKpY’KaromeM mupe (B
TOM 4HCIIe (DU3NYECKUE SBJICHUS B TPHUPOJE: MPUIUBHI M OTJIUBBI, JBIDKCHHE ILUIAHET
ConHEYHOW CHUCTEMBI, PEAKTUBHOE IBWIKEHHE JKUBBIX OPTaHU3MOB, BOCIIPHUSITHE 3BYKOB
KUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHE BOJIHBI, I[yHAMH, 3X0, I[BETA TE€J, ONTHUYECKHE
SABJICHUSI B TIPUPOJE, OHMOJIIOTMYECKOE JEUCTBHUE BHUAMMOIO, YIbTPadUOIETOBOIO U
PEHTICHOBCKOTO W3JIyYCHUH, €CTCCTBCHHBIM pPAaJWOAKTUBHBIA ()OH, KOCMHUYECKHE JyUH,
PaIMOAKTUBHOE W3ITyYCHHE MPUPOIHBIX MUHEPAJIOB, ICUCTBUE PATMOAKTHBHBIX H3ITyYCHUI
Ha OpraHM3M 4YeJIOBEKa), MPH HOTOM TEPEBOJIUTH MPAKTHUECKYIO 3a1ady B Y4eOHYIO,
BBIJICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUM;

e OTNIMCHIBATh M3YYCHHBIC CBOMCTBA TeN W (U3MUECKHUE SIBJICHUS, UCTOIB3Ys (Pu3nyeckue
BEITMYMHBI (CPEAHSIST W MTHOBEHHAs CKOPOCTh Tela TPU HEPABHOMEPHOM JBHKCHHH,
YCKOpEHHUe, MepeMEIIeHre, MyTh, YIIIOBask CKOPOCTh, CHJIa TPEHHSI, CHJIa YIPYTOCTH, CHIA
TSOKECTH, YCKOPEHHE CBOOOJHOTO TaJCHHs, BEC Teja, MUMIYJIbC Tela, UMITYJIbC CHIIBI,
MexaHudeckas paboTa W MOIIHOCTb, TOTCHIMAJIbHAS DSHEPTusl Teja, MOJHSATOrO Ha
MOBEPXHOCTHIO 3€MJIM, MMOTEHIIMATbHAS PHEPTUS CKATOU MPY>KUHBI, KHHETUYECKAst SHEPTHS,
MOJTHAsI MEXaHWYEeCKasi SHEPTHsl, IEPUOJT U YacTOTa KOJICOAHWM, JJIMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTelh MPETOMIICHUS CPEAbl), MPU OMHCAaHUU
MPaBUJILHO TPAKTOBAaTh (PU3WYECKUN CMBICT HCIOJIb3YEMbIX BEIWYUH, OO0O3HAYCHUS U
SAVHUITBI (PU3NYECKUX BEJIUYHMH, HAXOAUTH (DOPMYIIBI, CBS3BIBAIOIINE TaHHYIO (PU3UYECKYIO
BEIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTHh TpadUKH HW3YyYEHHBIX 3aBUCHUMOCTEH
(hbU3MYECKUX BEITUYHH;

e XapaKTEePU30BaTh CBOMCTBA TeN, (PU3MUECKHE SBJICHUS U TMPOIIECCHI, UCIIOIB3Ys 3aKOH
COXpaHEHUs DHEPIHH, 3aKOH BCEMHUPHOIO TITOTEHHUS, MPUHIUI CYNEPHO3UIUU CHUJI,
MPUHITUIT OTHOCUTENBbHOCTH ['anmuiesi, 3akoHbl HbIOTOHA, 3aKOH COXpPaHEHUSI WMITYJIbCa,
3aKOHBI OTPAKEHUS W TPEIOMIICHHS CBETa, 3aKOHBI COXPAHCHHS 3apsIOBOTO U MacCOBOTO
YUCeN TMPHU SACPHBIX PEaKIUAX, MPU ITOM JaBaTh CIOBECHYH (OPMYJIHPOBKY 3aKOHA M
3aMHUCHIBATh €70 MATEMATHIECKOE BBIPAKECHUE;

¢ O0BACHATH (PU3UUECKUE TTPOIIECCHI U CBOMCTBA TEJI, B TOM YHCJIC U B KOHTEKCTE CUTYaIlUi
MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISBIATh NPUUYUHHO--CJICICTBEHHBIC CBS3H,



CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX IIAroB C OMOpOil Ha 2—3 M3Y4YEHHBIX CBOWCTBA
buznyecKux SIBICHUN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

e pelIaTh PACUETHBIE 33Ja4M (ONMUPAIOIIUECST HA CUCTEMY M3 2—3 ypaBHEHUM), HCHOJIB3Ys
3aKOHBI U (HOPMYJIbI, CBS3bIBaIONIME (DU3MUECKUE BEIUYMHBI: HA OCHOBE aHAJM3a YCJIOBHS
3a/layu 3alUChIBaTh KPATKOE YCIOBHE, BBISIBIATH HEJOCTAIONIME WIIM U30BITOYHBIC JTAHHBIE,
BBIOMpaTh 3aKOHBI U (OPMYJIbI, HEOOXOJUMBIE IJSl PEUICHHs, MPOBOAUTH PacUYEThl U
OLICHHBATh PEATTUCTHUYHOCTD MOJYYSHHOTO 3HAUCHUS (PU3NUECKON BETMUUHBL;

e PaCIiO3HaBaTh MPOOJIEMBbI, KOTOPhIE MOKHO PEIIUTh MPU MOMOIIU (PU3NYECKUX METOJIOB,
UCIIOJIb3Ysl OMUCAHUE MCCIIEIOBAHUS, BBIIETSATh MPOBEPSEMOE MPEINOI0KEHUE, OIICHUBATD
NPaBUJIBLHOCTh TOPSAKA MPOBEACHUS HMCCIEIOBAaHUS, J€JaTh BBIBOJbI, UHTEPIPETUPOBATH
pe3yNIbTaThl HAOIIOICHUH U OTIBITOB,;

e IPOBOJIUTH OIBITHI IO HAOMIOECHUIO (PU3NUECKUX SBICHUN WU (GU3HYECKUX CBOUCTB TeEl
(u3yuenue BTOpoOro 3akoHa HploTOHa, 3aKkOHa COXpaHEHUs SHEPTUH, 3aBUCUMOCTh MEPUOAA
KojeOaHuM MPYKUHHOTO MAasiTHUKa OT MacChl TIpy3a M KECTKOCTU TMPYKUHBI U
HE3aBHUCUMOCTh OT aMIUIUTYIbl MalbIX KOJeOaHUH, MPSIMOJMHEHHOE pacmpoCTpaHEHHE
CBETa, pa3joKeHHE OEJoro CBETa B CHEKTP, U3yYEHHE CBOMCTB M300PAKEHUS B IJIOCKOM
3epKajie U CBOMCTB U300paKeHUs MpeIMETa B COOMparolel JIMH3e, HAOJII0AEHUE CIUIOIIHBIX
U JIMHEHYaThIX CIEKTPOB HU3JIyYEHHUs): CaMOCTOSATENIbHO COOMpaTh YCTaHOBKY W3
M30BITOYHOTO Habopa oOOpyAOBaHUS, ONMCHIBATH XOJ OINbITA M €ro pe3yJbTaThl,
(hopMyHpOBaTh BHIBOJIHI,

¢ IPOBOJUTH TNPU HEOOXOAMMOCTH CEPHUI0 TPSIMBIX H3MEPEHUU, OIpEAeNsisi CpeaHee
3HaueHUe U3MepsieMol BeNW4YMHbl ((POKYCHOE pPAcCTOSHUE COOUpAOIIEd  JIMH3BI),
000CHOBBIBaThH BBIOOP crioco0a u3MepeHus (M3MEPUTENHHOTO MPUOopa);

* IPOBOJUTH HCCIIEIOBAaHUE 3aBUCUMOCTEM (U3NYECKUX BEIMYMH C HCIOJIb30BAaHUEM
MPSIMBIX U3MEPEHUH (3aBUCHMOCTH ITyTH OT BPEMEHU TMPU PAaBHOYCKOPEHHOM JIBIYKEHUH 0e3
HAYaJIbHOM CKOPOCTH, TMEepHoja KoJeOaHW MaTeMaTHYeCKOTO MasTHUKA OT JJIMHBI HUTH,
3aBHCHUMOCTH yTJla OTpaX€HUs CBETa OT YyIVIa MaJeHus M yrja MpeioOMJIEHUs OT YyrIJa
NajeHus):  IUIAHUPOBAaTh  HCCIIEIOBAaHME, CAMOCTOATEIbHO  COOMpaTh  YCTaHOBKY,
(buKCUpOBaTh PE3yJIbTATHI MOJYICHHON 3aBUCUMOCTU (DU3HUECKUX BEJIMYUH B BUE TAOIUIl U
rpaduKoB, AenaTh BBIBOJBI IO PE3yIbTaTaM UCCIICOBAHNS,

¢ IPOBOJIUTh KOCBEHHBIE W3MEpPEHHUS (U3MUECKUX BENWYUH (CpedHsst CKOpPOCTh H
YCKOpEHHe Teja NpU PaBHOYCKOPEHHOM JBM)KEHHUHU, YCKOPEHHE CBOOOJHOTO MaJCHMS,
KECTKOCTh TPYXKHUHBI, KOIDPUIIMEHT TpPEHHS CKOJBKCHUS, MEXaHW4eckas pabora W
MOIIHOCTh, YaCcTOTa M TEPUOJA KOJIeOaHMH MaTEeMaTHYECKOTO U MPYKUHHOTO MasTHUKOB,
ONTUYECKasi cujia COOMparonieil JTWH3BI, PaAHOAaKTUBHBIN (DOH): MIAHUPOBATH M3MEPEHUS,
coOUpPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATH U3MEPEHUS, CIELysl MPEAJIOKEHHOM
MHCTPYKLUH, BBIYUCIIATh 3HAUCHNUE BEJIMYUHBI U aHAJIM3UPOBATH MOITYYCHHbBIE PE3YNIbTaThl C
YUYETOM 33JJaHHOU NOTPEIIHOCTH U3MEPEHUN;



e COONMIONATh TMpaBWJIa TEXHUKM Oe30macHOCTH IMpu pabote ¢ 1a0OpPaTOPHBIM
000pyIOBaHUEM;

e pa3inyaTh OCHOBHBIE MNPU3HAKA M3YyYECHHBIX (U3HYECKUX MOJIEIEH: MarepuaibHas
TOYKa, aOCONIOTHO TBEPJAOE TEJIO, TOUEUYHBIM MCTOYHHMK CBETa, Jyd, TOHKas JIMH34,
IUTAHETApHAsl MOJEJb aTOMa, HYKJIOHHAsI MOJIENIb ATOMHOTO SIpa;

e XapaKTepU30BaTh MPUHIIMIIBI ACUCTBUS U3YUCHHBIX MPUOOPOB U TEXHUUECKHUX yCTPOMCTB
C ONOpOI Ha UX OMHUCAHMS (B TOM YHCIIE: CHUIOMETP, JATUMKH MOJOKEHHS, pACCTOSHUSA U
YCKOpEHUS, pakKeTa, 3XO0JIOT, OYKH, IEpPHUCKOI, (oToanmapar, ONTUYECKUE CBETOBOJBI,
CIEKTPOCKOI, JA03UMETpP, KaMepa BuiabcoHa), UCIONB3ys 3HAHMSI O CBOMCTBAX (DPU3MUECKUX
SBJICHUN 1 HEOOXO0IMMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

¢ HCMOJB30BATh CXEMbl M CXEMAaTUYHbIE PUCYHKM HM3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPHOOPOB W TEXHOJOTMYECKUX TPOIECCOB IMPH pEUICHHH Y4eOHO--
NPAKTUYECKHX 3a]1a4, ONITUYECKUE CXEMBI JUIsl IOCTPOSHUSI U300paKEHUI B INIOCKOM 3epKajie
U coOuparoiie JuH3e;

e IPUBOJUTH MNpUMEPHl (HAXOAUTh HMHPOPMALMIO O MPUMEpPax) MPAKTUYECKOTO
UCIIONIb30BaHUsI (DU3MYECKUX 3HAHUM B TIOBCEAHEBHOM JKM3HM [JIs1  OOecredeHus
0e30MacHOCTH MpHU OOpallleHHH ¢ MPUOOpPaMU U TEXHHUYECKUMH YCTPOMCTBAMU, COXPAHEHUS
3JI0pPOBBS U COOJIIOIEHNSI HOPM HKOJIOTUYECKOTO MOBEJCHUS B OKPYIKaIOILEH CpeIe;

¢ OCYLIECTBJISITh MOUCK HH(popmauuu ¢Qusnueckoro coxaepxkanus B HTepHere,
CaMOCTOATENbHO  (OPMYJUpPYs TOUCKOBBIM 3alpoC, HAXOAUTh MYTH OINPEACIICHUS
JIOCTOBEPHOCTH  TMOJYYEHHOM HHQpOpMAIlMM HAa OCHOBE HMEIOUIUMXCS 3HAHUN U
JOTIOJTHUTEJIBHBIX UICTOYHUKOB;

* ICIIOJIB30BATh IMPH BBIMIOJIHEHUU YYEOHBIX 3aJlaHUN HAyYHO--TIOMYJISPHYIO JIMTEPATYPY
(bu3MYECKOTO COJEp)KaHus, CIpaBOYHBIE MaTepHalbl, pecypcbl cetu HHTepHeT, BianeTsh
npuéMaMy KOHCIEKTHUPOBAaHUS TEKCTa, MpeoOpa3zoBaHus MH(OpPMAIMU U3 OJHON 3HAKOBOM
CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(POpPMAIIUU U3
HECKOJIbKMX MCTOYHHUKOB (PU3MUECKOTO COAEpKAHMS, MyOJIMYHO MPEACTABIATh PE3yIbTaThl
MPOEKTHOM WJIM MCCIIEIOBATEIbCKOM AESTENbHOCTH, MPHU 3TOM TPaMOTHO HCIOJIb30BaTh
M3YUYEHHBI TOHATUUHBIN anmapaT HW3y4aeMoro pasjena (HU3MKHM U CONMPOBOXKIATh
BBICTYIJICHHUE MTPE3CHTALNEN ¢ yUETOM OCOOEHHOCTEN ayIMTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne  HaummeHoBaHue
(ungposbie)
n/ pa3eyioB M TeM Bcer  KoHTpOJIbH IIpakTHyeck
o0pa3oBaTe/ibHbIE
n NPOrpamMMsl 0 ble padoThI ue padoTel
pecypchl
Paznen 1. ®usuka u €€ poJib B NO3HAHUYM OKPYKAKOIIEr0 MUPa
bu6mmoreka [IOK
®dusuka - HayKa o
1.1 2 https://m.edsoo.ru/7f416
pupoJie
194
bubmuoreka [JOK
®dusnyeckue
1.2 2 1 https://m.edsoo.ru/7f416
BEJIMYUHBI
194
EcrecTtBennonayuyn bubnnoreka [JOK
1.3 BI METOJT 2 1 https://m.edsoo.ru/7f416
IO3HAHUA 194
Hroro no pazneny 6
Paznen 2. [lepponauyanbHble CBeleHUS O CTPOEHHMH BellecTBa
Crpoctie bubmuoreka [JOK
2.1 P 1 https://m.edsoo.ru/7f416
BEIIECTBA
194
JIBrokeHue u bu6mmorexka [IOK
2.2 B3aUMOJICHCTBHE 2 | https://m.edsoo.ru/7f416
YaCTHUI BEIIECTBA 194
ArperatHble bubnuoreka [IOK
2.3 COCTOSTHUSI 2 https://m.edsoo.ru/7f416
BEIIECTBA 194
Hroro no pazneny 5
Paznen 3. /IBukeHune U B3auMo/ieiicTBHe Tel
bu6mmoreka [IOK
MexaHnunueckoe
3.1 3 https://m.edsoo.ru/7f416
JIBH)KEHUE
194
WHeprms, Macca bubmuorexa [JOK
3.2 PHITI Maces, 4 1 https://m.edsoo.ru/7¢416
MJIOTHOCTH
194
bubmuoreka [JOK
33 Cuna. Bunpl cun 14 1 2 https://m.edsoo.ru/7f416
194
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https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Hroro no pazneny 21

Pasznea 4. /laBjieHne TBEPIABIX TeJl, )KMAKOCTEH U ra3oB

[laBiienue.
[Tepenaua
bubmuoreka [JOK
aBIICHUS
4.1 . 3 https://m.edsoo.ru/7f416
TBEPJILIMU TEIIAMH, 194
JKUIKOCTSIMHU U -
razamu
bu6mmoreka [IOK
JlaBieHue
4.2 5 https://m.edsoo.ru/7f416
JKUIKOCTH
194
bubmuoreka [JOK
A epHOe
4.3 Tochepro 6 https://m.edsoo.ru/7f416
JaBIIEHUE
194
[elictBue
’KMJIKOCTH U rasa Ha Bubmorexa ITOK
4.4 . 7 1 3 https://m.edsoo.ru/7f416
MOTpyKEHHOE B 194
HUX TEJI0 e
Hroro no pazneny 21
Paznea 5. PaGora n MoIHOCTBH. JHEprus
PaGora i bubmuoreka [JOK
5.1 3 1 https://m.edsoo.ru/7f416
MOIIIHOCTD
194
bu6mmoreka [JOK
IIpoctsre
5.2 5 1 https://m.edsoo.ru/7f416
MEXaHU3MBI
194
bu6mmoreka [IOK
Mexanunueckas
53 4 1 1 https://m.edso0.ru/7f416
SHEPTUs
194
Hroro no pazneny 12
PesepBHOe Bpems 3
OBHIEE KOJIMYECTBO
YACOB I10 68 3 12
[TPOTPAMME



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

KosnvecTBO 4acoB JJIeKTPOHHbIE
Ne HaunmeHnoBanue
(ungposbie)
n/ | pasieoB U TeM Becer  Kourpoububl  IIpakTuueck
o0pa3oBaTe/ibHbIE
1| NMporpamMmbl 0 e padoThl ue padoTsl
pecypcsbl
Pa3gen 1. TensioBbIe ABJICHUSA
Crpoenue u bubnunorexka HOK
1.1 CBOICTBA 7 https://m.edsoo.ru/7f4181
BElIeCTBa ce
bubmuoreka [JOK
TeroBbie
1.2 21 1 5 https://m.edsoo.ru/7f4181
MIPOLIECCHI
ce
Hroro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
DIIEKTpUUYECKHE
3apsiIbl. bubnuorexa [JOK
2.1 3apsoKeHHBIC Tela 7 1 https://m.edsoo.ru/7f4181
U UX ce
B3aUMO/ICHICTBUE
[TocTrossHHBIM bu6mmoreka [IOK
2.2 ANEKTPUUCCKUN 20 1 7 https://m.edsoo.ru/7f4181
TOK ce
MArHITHEL bubmuoreka [JOK
2.3 6 1 1.5 https://m.edsoo.ru/7f4181
SIBIICHUS
ce
DJIEKTPOMAarHuTH bubmorexa HOK
2.4 P 4 https://m.edsoo.ru/7f4181
ast MHTYKIIHS
ce
Hroro no pazneny 37
PesepBHOe Bpems 3
OBIIEE
KOJIMYECTBO
68 3 14.5
YACOB I1O

I[MTPOT'PAMME



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

9 KVIACC

KosnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumMmenoBanue
(ungposbie)
n/ | pasieoB U TeM Becer  Konrpoibu IpakTH4eck
o0pa3oBaTe/ibHbIE
1| NPOrpaMmel 0 ble padoThI ue padoTel
pecypchbl
Pa3zgen 1. Mexannueckue siBJIeHHUS
Mexanunuaeckoe
bu6mmoreka [IOK
JIBIDKEHUE U
1.1 10 1 https://m.edsoo.ru/7f41a4
CHOCOOBI €T0 26
OIIMCaHUs T
Bs3aumogeiicTBue Bubmorexa ITOK
1.2 20 1 3 https://m.edsoo.ru/7f41a4
TN
a6
bu6mmoreka [IOK
3aKOHBI
1.3 10 3 https://m.edsoo.ru/7f41a4
COXpaHEHUs
a6
Wroro no pazneny 40
Paznea 2. MexaHn4yecKkHe K0J1e0aHUA U BOJTHBI
bubmuoreka [JOK
Mexanunueckue
2.1 7 3 https://m.edsoo.ru/7f41a4
Koe0anus
a6
bubmuoreka [JOK
Mexanunueckue
2.2 8 1 3 https://m.edsoo.ru/7f41a4
BOJIHBI. 3BYK
a6
Hroro no pazneny 15

Pasnen 3. BJICKTPOMEIFHI/ITHOC moJIe M1 3JICKTPOMArHuTHbIC BOJIHBI

DNeKTpOMarHuTH
bu6mmoreka [JOK
oe ToJie !
3.1 6 2 https://m.edsoo.ru/7f41a4
AJIEKTPOMArHUTH .6
bI€ BOJIHBI T
Hroro no pazaeny 6
Pa3nen 4. CBeToBbBIE SIBJIEHHS
3aKOHBI bubmuoreka [JOK
4.1 pacmpocTpaHeHuUs 6 2 https://m.edsoo.ru/7f41a4
CBETAa a6
JIuH3BI 1 bu6mmorekxa [IOK
42 ONTUYECKHUE 6 3 https://m.edsoo.ru/7f41a4

npuOopbI

a6



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

Pasnoxenne

bu6mmoreka [IOK

I[TPOTPAMME

4.3 Oeoro cBera B 3 2 https://m.edsoo.ru/7f41a4
CHEKTP ab
Hroro no pazueny 15
Pa3gen 5. KBanToBbI€ IBJICHUSA
Ucnyckanue n bubnunoreka HOK
5.1 TIOTJIOIICHHUE 4 1 https://m.edsoo.ru/7f41a4
CBETa aTOMOM a6
bu6mmoreka [IOK
Ctpoenue
5.2 6 1 https://m.edsoo.ru/7f41a4
aTOMHOTO Si7pa
ab
Sepbre bu6mmoreka [IOK
53 P 7 1 https://m.edsoo.ru/7f41a4
peakuu
ab
Uroro no pazueny 17
Pa3pnen 6. [loBTOopuTe1bHO0-00001a0IIHIT MOAY.Ib
[ToBTOpeHue n
000061IeHNE bu6mmoreka [IOK
6.1 coJIepKaHus 9 2 https://m.edsoo.ru/7f41a4
Kypca Qpu3uKH 3a a6
7-9 knacc
Uroro no pazueny 9
OBIIEE
KOJIMYECTBO
102 27
YACOB IIO



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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KAJIEHJAAPHO - TEMATHYECKOE IINTAHUPOBAHHUE

9 KUIIACC
KosmuecTBo yacoB DJIeKTPOHHbIE
Ne Hara
KonTpoas IIpakTuyec uupposbie
n/ Tema ypoka Bce H3y4eH
HbIe KHe o0pa3oBaTe/bHbIE
! re padoThbI padoThI o pecypchl
Mexanungeckoe
JBUKEHUE. | 01.09
MarepuanbHas
TOYKa
Cucrema
OTCHYeTa. bubmoteka [IOK
OTHOCHUTENBHOCT 1 05.09 https://m.edsoo.ru/ff
b MEXaHUYECKOI'O 0ad474
JBUKEHUS
PaBHOMepHOE bubnnoreka [JOK
MIPSAMOJIMHENHOE 1 06.09 https://m.edsoo.ru/ff
JBUKEHUE 0ad19a
HepasHomepHoe
MIPSMOJIMHEMHOE
JIBUKEHUE. 1 08.09
Cpennsis u
MTHOBEHHas
CKOPOCTh
[IpssMmonuneiHOE
DABHOYCKOPEHHO bubmuoreka [{OK
¢ TBIKCHIC. 1 12.09 https://m.edsoo.ru/ff
0ad8d4
Yckopenue
CxkopocTb
MPSMOJIMHENHOTO
PaBHOYCKOPEHHO 1 13.09
TO JIBUXKEHUS.
I'paduk cxopoctu
JlaGoparopHas
paborta
"OmnpenencHue bubmmoreka IIOK
YCKOpEHHUS Tella 1 1 15.09 https://m.edsoo.ru/ff
npu 0adbl8
PaBHOYCKOPEHHO

M JIBHKCHHWU 110



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18

HaKJIOHHON

MPY>KUHBD

IJIOCKOCTH"
CBobOonHoOEe
8 najieHue Teil. 19.09
OnsiTel ["annines
PaBHOMepHOE
NBIDKEHUE 110
OKPY>KHOCTH.
Ilepuon u bubmuoreka [JOK
9 JacToTa 20.09 https://m.edsoo.ru/ff
oOpareHusl. 0acl76
JluneliHas u
yrIIoBas
CKOPOCTH
10 LenTpocTpemure 22.09
JTBHOE YCKOpPEHHUe
[lepBrlii 3aKkoH bubnuoreka [IOK
11 HrroTona. 26.09 https://m.edsoo.ru/ff
Bexkrtop cuibl 0ae612
Bropoii 3akoH
bubnunoreka LIOK
HrroTona.
12 PaABHOICHCTEVIO 27.09 https://m.edsoo.ru/ff
a y 0ae72a
mas cria
Tpetuii 3akoH
bubnunoreka LIOK
Hrrotona.
13 P — 29.09 https://m.edsoo.ru/ff
yreprosui 0ac982
CcHII
Pemntenue 3agau
bu6mmoteka IIOK
Ha IPUMEHEHHe
14 03.10 https://m.edsoo.ru/ff
3aKOHOB
Oaeb6c
Hrrotona
bu6nmorexa LIOK
Cuia ynpyrocTtu.
15 04.10 https://m.edsoo.ru/ff
3akoH ['yka
Oaeca2
Pemnrenue 3amau
16 o teMe «Cuiaa 06.10
YIIPYTOCTH
JlaGoparopHas
paborta bubnmnorexa [JOK
17 «Omnpenenenue 10.10 https://m.edsoo.ru/ff
’KECTKOCTU Oaee28



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28

bubnunoreka LIOK

18 Cuna TpeHus 11.10 https://m.edsoo.ru/ff
0af738

Pemenue 3agau bu6nmmorexa [IOK
19 o Teme «Cua 13.10 https://m.edsoo.ru/ff

TPEHHS» Oafa26

JlaGopaTopHas

pabora

"Onpeenere bubnuorexa [JOK
20 17.10 https://m.edsoo.ru/ff

KodpunmenHTa OafSbe

TPEHUS

CKOJIb)KCHUS"

Pemenue 3agau

o Teme "3aKoHEI bu6nmoreka LIOK
21 Hprorona. Cuna 18.10 https://m.edsoo.ru/ff

ynpyroctu. Cuia Oafb8e

Tpenus"

Cuna TsShKeCTH U

3aKOH

BCEMUPHOI'O bubnuoreka [IOK
22 TATOTCHHUSL. 20.10 https://m.edsoo.ru/ff

Yckopenue 0af044

CBOOOIHOTO

aJICHUS

Ypok-

KOH(epeHIHs

" JIBUKEHUE Tel

BOKPYT
23 rPaBUTALMOHHOTO 24.10

[EHTpa

(Conneunas

cucrTema).

lamakTukn"

Pemenune 3amaq

o teme "Cuia bu6nmorexa LIOK
24 TSDKECTH U 3aKOH 25.10 https://m.edsoo.ru/ff

BCEMHUPHOTO 0af5f8

TATOTCHHS"

IlepBas

— but6mmoreka [IOK
25 07.11 https://m.edsoo.ru/ff

CKOPOCTb.

HeBecomocTs 1

0af33c



https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c

Ieperpy3Ku

26

27

PaBHOBecue
MaTepuaabHON
TOYKH.
AOCOIIIOTHO
TBEPIOE TEJIO.
PaBHOBecue
TBEPJIOTO TENA C
3aKpETUIEHHOIN
OCBIO BpalleHUsI

MOMEHT CHUJIBL.
LenTp TsxecTn

08.11

10.11

bu6nmmorexa [IOK
https://m.edsoo.ru/ff
Oafe36

28

Pemenune 3amaq
10 TEME
"MOMEHT CHIIBL.
LenTp TsxecTn"

14.11

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0b02b4

29

ITonroroBka k
KOHTPOJIbHOU
pabote 1mo Teme
"MexaHu4ecKoe
JIBIDKCHHE.
BzaumoneiictBue

TCI

15.11

bubmuoreka [{OK
https://m.edsoo.ru/ff
0b0408

30

31

32

33

KoHntposbHas
pabota 1mo Teme
"MexaHn4ecKoe
JBHKCHHE.
BzaumopeticTBue

TCI

Nmnynec Tena.
NMirynbc cuibl.
3akoH
COXpaHEHUs
HMITYJIbCA.
Yupyroe u
HEYIpyroe
B3aHMOJICHCTBHE
Pemenune 3amaq
mo Teme "3aKoH
COXpaHEHUS
nMITyjabca'

Ypok-

17.11

21.11

22.11

24.11

bu6nmorexa LIOK
https://m.edsoo.ru/ff
0b06ec

bu6mmoteka IIOK
https://m.edsoo.ru/ff
0b07fa

but6mmoreka [IOK
https://m.edsoo.ru/ff
0b096¢



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c

34

KOH(epeHIHs
"PeakTUBHOE
JIBIDKCHME B
MpUpOE U
TexXHuke"
Mexanudueckas
pabora u
MOIITHOCTB

28.11

bu6nmmoreka [IOK
https://m.edsoo.ru/ff
0b0a8&4

35

PaGora crtsl
TAXKCECTHU, CHUJIBI
YIPYTOCTH U
CHUIBI TPEHUS

29.11

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0b0db8

36

37

38

39

40

41

JlaGopaTopnas
pabora
«Onpenenenue
paboTHI CHITBI
TPEHUS IPU
PaBHOMEPHOM
JIBYDKCHUH TeJla
o
FOPU30HTAIIBHOU
MTOBEPXHOCTHY

CBs13b 3HEPIUM U
paboTHI.
IloTreHnuansHas
SHEPTUs

Kunernueckas
SHEpPTHsl.
Teopema o
KHHETHYECKOM
SHEPTUH

3akoH
COXpPaHEHUS
SHEPTUU B
MEXaHUKE

JlaGopaTopHas
pabora
«3yuyenune
3aKOHa
COXpaHCHHS
SHEPTHUM»

KoneobarensHoe

01.12

05.12

06.12

08.12

12.12

13.12

bubmmoteka IIOK
https://m.edsoo.ru/ff
0b0c32

but6mmoreka [IOK
https://m.edsoo.ru/ff
0Obl2fe

bubnunorexa LIOK



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe

JBUKEHUE U €ro
XapaKTEPUCTUKH

https://m.edsoo.ru/ff
0b1858

42

3aTyxaroiue
KoJIcOaHMSI.
BriHyXcHHBIE
KoJiIeOaHMSI.
Pesonanc

15.12

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0b2010

43

44

MareMaTH4eCKU
U NIPYKUHHBINA
MasATHUKH
Ypok-
HCCIICIOBAHUE
«3aBHUCHUMOCTb
nepuoaa
KoJIcOaHMull OT
JKECTKOCTH
MPY>KUHBI U
MaccChl Tpy3a»

19.12

20.12

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0b197a

45

[IpeBpaienue
SHEPTUH MIPU
MeXaHUYECKUX
Koe0aHuIX

22.12

46

47

JlaGopaTopHnas
pabora
«Onpenenenue
YaCTOTHI U
nepuoja
Kose0aHui
py>KUHHOTO
MasTHHKa»

JlaGopaTopHas
pabota
«IIpoBepka
HE3aBUCHUMOCTHU
nepuojaa
KoJieOaHu# Tpy3a,
MOJIBEIICHHOTO K
HUTH, OT MacChI
rpy3a»

26.12

27.12

bu6nmorexa LIOK
https://m.edsoo.ru/ff
Oblaec

bubmmoteka IIOK
https://m.edsoo.ru/ff
0bl197a

48

Mexannueckue
BoaHEL. CBOMCTBA
MEXaHUYECKUX

29.12

bubnunorexa LIOK
https://m.edsoo.ru/ff
Ob21fe



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe

BOJIH.
[IpononbHBIE N
MOTNIEPEYHBIE
BOJIHBI

49

50

51

52

53

54

Ypok-
KOH(epeHIHs
"MexaHn4eCcKHne
BOJIHBI B TBEPIOM
Tele.
CelicMuueckue
BOJHBI"

3BYK.
Pacnpoctpanenue
1 OTPaKCHUE
3ByKa

Ypok-
HCCIIEI0BAHUE
"HaOmronenue
3aBUCHMOCTHU
BBICOTHI 3BYKa OT
4acTOTHI"

I'poMKOCTb 3ByKa
U BBICOTA TOHA.
AKyCcTHYECKUI
pE30HaHC
Ypok-
KOH(epeHIHs
"V apTpa3Byk u
UH(Pa3BYK B
IpUpoOJIE U
TeXHHUKe"
IToaroroska k
KOHTPOJIBHOU
pabote 1o Teme
"3aKoHbI
COXPaHEHHUS.
Mexannyeckue
KoseOaHus u
BOJIHBI"

bu6mmoteka IIOK
https://m.edsoo.ru/ff
0b23ca

bubmmoteka IIOK
https://m.edsoo.ru/ff
0b2510

55

KoHntponbHas
pabora 1o Teme
"3aKOHBI



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0

COXpaHEHHUS.
Mexanandeckue
KoIe0aHus U
BOJIHBI"

56

DNeKTpOMaruHuTH
o€ IoJIe.
DJIEKTPOMAarHuTH
bI€ BOJHBI

bu6nmoreka [IOK
https://m.edsoo.ru/ff
Ob2abe

57

CaoiicTBa
ANEKTPOMArHUTH
BIX BOJIH

58

59

Ypok-
KOH(epeHIHs
"[Ixama
AJIEKTPOMArHUTH
BIX BOJIH.
Hcnonb3oBaHue
3JIEKTPOMArHUTH
BIX BOJIH JIJISI
COTOBOM CBS3U"
Ypok-
HCCIIeIOBaHNE
"U3yuenue
CBOMCTB
3JIEKTPOMArHUTH
BIX BOJIH C
IIOMOIIILIO
MOOMILHOTO
tenedona"

bubnuoreka [IOK
https://m.edsoo.ru/ff
Ob2fe6

bubnunoreka LIOK
https://m.edsoo.ru/ff
0b2c6¢c

60

Pemenne 3amaq
Ha OIpEIEIICHUE
YaCTOTHI M JUTMHBI
3JIEKTPOMATrHUTH
OM BOJTHBI

61

DNeKTpOMarHuTH
ast mpupoja
cBeTta. CKOpoCTh
cBeTa. BonmHoBwIie
CBOICTBa CBETa

bubnmorexa LIOK
https://m.edsoo.ru/ff
0b31d0

62

Uctounuku
CBeTa.
[IpssMmonuneitHOE

bubnunorexa LIOK
https://m.edsoo.ru/ff
0b3658



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658

pacrpocTpaHeHue
CBeTa. 3aTMEHHUA
Comxua u JIyHsl

63

3aKOH OTpaXECHUS
cBeTa. 3epkaiia.
Pemenue 3anau
Ha IpUMEHEHHe
3aKOHa
OTpakKeHHUs CBETa

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0b38c4

64

[Ipenomienue
cBeTa. 3aKOH
MIPETOMJIICHUS
cBETa

bu6nmoreka [IOK
https://m.edsoo.ru/ff
Ob3aea

65

66

ITonnoe
BHYTPEHHEE
OTpaKCHUE CBETA.
Hcnonb3oBaHue
IOJTHOT'O
BHYTPEHHETO
OTpaXEHUS B
ONTHYECKUX
CBETOBOJIaX

JlaGopaTtopHas
paborta
"UccaenoBanue
3aBUCHMOCTH
yria
MIPEIIOMIICHUST
CBETOBOTO JTyua
OT yTJia MmaJieHus
Ha TpaHuIe
"BO3AyX-CTEKJIO

bubnunoreka LIOK
https://m.edsoo.ru/ff
0b3c5c

67

68

Ypok-
KOH(EpEHIIHs
"cnonb30BaHue
IIOJIHOTO
BHYTPEHHETO
OTpPaKEHUS:
CBETOBOJIBI,
OIITHKOBOJIOKOHH
ast CBSI3R"

JINH3EL

bu6nunorexa LIOK



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c

Onruyeckas cuia
JIMH3BI

https://m.edsoo.ru/ff
0b3f2¢

69

70

ITocTpoenue
M300paXeHUI B
JIMH3aX

JlaGopaTopHas
pabora
"Onpenenenune
(hoKyCHOTO
paccTosiHus U
ONTUYECKOMN
CHJIBI
cobuparomei
JIUH3bI"

bu6nmorexa [IOK
https://m.edsoo.ru/ff
0b444a

bu6nmmorexa [IOK
https://m.edsoo.ru/ff
0b4206

71

Ypok-
KOH(EpeHIHS
"OnTuueckue
JTUH30BBIC
npuoops!"

bubnunoreka LIOK
https://m.edsoo.ru/ff
OcOa7e

72

I'ma3 xak
ONTUYECKast
cucreMa. 3peHue

bubmuoreka [IOK
https://m.edsoo.ru/ff
0b4684

73

Ypok-
KOH(DepeHIIHS
"ledexTor
3penus. Kak
COXpaHUTh
3penue”

74

75

Paznoxenune
0eJoro ceera B
cnektp. OnbIThI
HeroTona.
Cnoxxenune
CHEKTPaTbHBIX
LIBETOB.
Jucnepcus ceera

JlaGopaTopHas
pabota "OnbIThI
10 Pa3JI0KEHUIO
Oeroro cBera B
CIIEKTp U
BOCITPUSTHIO

bu6mmoteka IIOK
https://m.edsoo.ru/ff
0c0f4c

but6mmoreka [IOK
https://m.edsoo.ru/ff
0cOe2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a

LIBETa MPEIMETOB
IpU UX
HaOJII0IEHU N
4yepe3 IBETOBbIC
¢bunbTph"
YPOK-IIpaKkTUKyM
"BonHoBEIC
CBOICTBA CBETA:

76
JUCTIepCHs,
uHTEephepeHIns
u nuppaxaus”
OnEBITH BuG 10K
HOIHOTEKA
Pesepdopna n
77 l'I.]'IaHpe(fa plfaﬂ https://m.edsoo.ru/ff
P 0c12a8
MOJIENb aTOMa
[Tocrynater bopa.
78 Monpens aToMma
bopa
Hcnyckanue u
MOTJIOIIECHHUE
bubnuoreka [{OK
CBETA aTOMOM.
79 KBaHTLL https://m.edsoo.ru/ff
o Ocl44c
JIuneiuaTeie
CHEKTPBI
Y PpoK-IpaKTUKyM
" P P Y bubmuoreka [{OK
Hab6mronenne
80 EKTOOR https://m.edsoo.ru/ff
CHERTPOB 0c1550
UCITyCKaHUS
bu6mmoteka IIOK
PagnoakTHBHOCTE
81 - https://m.edsoo.ru/ff
g 0c1672
Crtpoenue
bu6nmorexa LIOK
aTOMHOTO si/Ipa.
82 VIO https://m.edsoo.ru/ff
y Ocl8ac
MOJEIb
PannoaktrBHBIE bubmmoteka IIOK
83 MIPEBPAILICHHUS. https://m.edsoo.ru/ff
H3oTonsr Oclal4
Pemenue 3amau
) but6mmoreka [IOK
110 TEME:
84 " https://m.edsoo.ru/ff
PagnoakTHBHBIE

npeBpauieHus "

Oclbda



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a

85

[Tepuon
rnoxypacnazia

86

Ypok-
KOH(epeHIHs
"PagnoakTUBHEIE
W3ITyYeHUs B
pupoie,
MeIULIMHE,
TexXHuke"

bu6nmmorexa [IOK
https://m.edsoo.ru/ff
0c2126

87

Snepubie
peakiu. 3aKOoHbI
COXpaHEeHUs
3aps10BOTO U
MacCOBOI'0 YUCEI

bu6nmoreka [IOK
https://m.edsoo.ru/ff
Oclc58

88

DHeprusi CBs3U
ATOMHBIX SITIEP.
CBs13b MaccChl U
SHEPTHHU

bubnuoreka [IOK
https://m.edsoo.ru/ff
Ocld7a

&9

Pemenne 3amaq
110 TeEME
"Snepubie
peakuuu"

90

Peaknum cuaTe3a
U JICJICHUS SIIED.
HUctounukn
sHeprun CoJHa
U 3BE3]

bubmuoreka [{OK
https://m.edsoo.ru/ff
Ocle88

91

92

Ypok-
KOH(EpEeHIIHs
"Anepuas
JHEPreTHKA.
JencTBus
PaaOAKTUBHBIX
U3JIy4YeHUH Ha
YKUBBIE
opraHu3msl"

[Toaroroska k
KOHTPOJIBHOU
pabote 1o Teme
"DIeKTPOMAarHuT
HOE T0JIE.
DNeKTpOMaraHuTH

but6mmoreka [IOK
https://m.edsoo.ru/ff
0c223e



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e

BIE BOJTHEL.
KBanToBrie
sBJICHUS"

93

94

95

KontposbHas
pabota mo Teme
"DJIeKTPOMAarHuT
HOE T0JIE.
DJIEKTPOMAarHuTH
bI€ BOJIHBI.
KBaHTOBBIE
siBJIeHUS"

[ToBTOpEHUE,
00o01IeHNE.
JlabopaTopHbIie
paboThI 1O KypCy
"BzanMoaencTeu
e ten"

IToBTOpEHUE,
00o01IeHuE.
Pemenue
pacUYeTHBIX U
Ka4yeCTBEHHBIX
3aJ1a4 I10 TEME
"TennoBbie
npouecch”

bubnunorexa LIOK
https://m.edsoo.ru/ff
0c245a

bubnuoreka [IOK
https://m.edsoo.ru/ff
0c2572

96

97

[ToBTOpEHUE,
0000IICHHE.
Pemenne
pacUYeTHBIX U
KauyeCTBEHHBIX
3aja4 110 TeMe
"KII/I TerioBbIx
nBuraresein”

[ToBTOpEHUE,
00001IeHHE.
Pemenue
pacyeTHBIX U
Ka4yeCTBEHHBIX
3aJ1a4 110 TEME
"KIT
AJIEKTPOYCTAHOBO

K"

bu6nmorexa LIOK
https://m.edsoo.ru/ff
0c2a22

but6mmoreka [IOK
https://m.edsoo.ru/ff
0c2b30



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30

[ToBTOpEHHUE,
00o01IEeHNE.
JlaGopaTopHbIie
paboThI 1O Kypcy
"CBeToBbIE

98

SABJICHUS"

[ToBTOpEHUE,
00o01IeHNE.
Pab6ora ¢

99 TEKCTaMH 110
TeMe "3aKOHEI
COXpaHEHUS B
MexaHuke"

[ToBTOpEHUE,
00o01IEeHNE.
Pa6Gora ¢

100
TEKCTAMH 10
teMe "Konebanus

U BOJIHBI"

bubnunoreka LIOK
https://m.edsoo.ru/ff
0c2¢52

bubnunorexa LIOK
https://m.edsoo.ru/ff
0c2d6a

bubmuoreka [{OK
https://m.edsoo.ru/ff
0c2e82

IToBTOpEHUE,
00001IEeHHE.
Pabora ¢

101
TEKCTaMH II0
TeMme "CBeTOBEIE

sBJICHUS"

bubnuoreka [{OK
https://m.edsoo.ru/ff
0c3044

[ToBTOpEHUE,
0000IICHHE.
PabGoTa ¢

102 = TekcTamu Mo
TeMe "KBanToBas
U siiepHas
¢uzuka"

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

102

27
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



