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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (u3MKe HA YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE TOJIOXKEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHON 00pa3oBaTeNbHON MPOTrpaMMbl, MPEICTABICHHBIX B
OI'OC OO0Q, a Takxke ¢ yu€toM (henepanpHOii pabodeil mporpaMMbl BOCIUTAHUS U
Konnenmmu npenogaBanust yueoHoro npeamera « Dusznkay.

ConepxaHue mporpaMMmbl MO (U3MKE HaIpaBieHO Ha (opmMupoBaHUe
€CTECTBEHHOHAYYHOM TI'PaMOTHOCTH OOYyYaroIIMXCs M OpraHU3alui0 H3yYeHUs
(u3MKK Ha NEATEIbHOCTHOM OcHOBe. B mporpamme mo (u3uke y4HuTHIBArOTCS
BO3MOKHOCTH Yy4yeOHOro mpenmera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM OO0Y4YeHHS, a TAKKe
MEXIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Tporpamma mo (usmke ycTaHaBIMBaET paclpesiesieHne yueOHOro MaTeprana
1o rojiaMm o0ydeHus (1o Kjaccam), npejaracT IpUMEpPHYIO MOCIeA0BaATEILHOCTh
M3YYCHHUS TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEIMETHOTO COJACP)KaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJaronnuxcsl.

[IporpamMmma mo ¢usuke paszpaboTaHa C LEIbIO OKa3aHUS METOIUYECKOU
MOMOIIIM YYUTEIIO B CO3/IaHUU paboueil MpOrpaMMBbI IO y4eOHOMY TIPEIMETY.

®u3nKa ABISETCS CUCTEMOOOPA3YIOLIUM /1JI1 €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEeIMETOB, MOCKOJbKY (PU3NUYECKHE 3aKOHBI JIEKAaT B OCHOBE IIPOLIECCOB U
SBJICHUW, W3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (HHU3NUSCKOU
reorpaduell, BHOCUT BKJIaJ B €CTECTBEHHOHAayYHYI KapTUHY MHUDa,
nmpenocTaBiseT HaubOosee sCHbIe 0OOpa3ibl MPUMEHEHHS HAyYHOTO METO/a
MO3HAHMsI, TO €CTh CII0C00a MOIy4eHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OpnHa W3 TIaBHBIX 3a/ad (PU3NYECKOTO OO0pa3oBaHUS B CTPYKType OOIIETo
oOpa3oBaHMsI COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAy4YHON TIpaMOTHOCTH U
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE MPEINOJaracT OBJIAJICHHUE
CIICIYIOIUMUA KOMIIETEHTHOCTSMH, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYYHYIO
IrPaMOTHOCTb:

* HAy4YHO OOBSCHSATH SIBJICHMUS,

e OIICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

e UHTEPHPETUPOBATH  JIAHHBIE W HCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTeNbCTBA JJIs MOJIYYE€HUs BHIBOJIOB.



[enmn wu3yueHuss (U3UMKU HA YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs
omnpenenensl B Konuenmuu mnpenogaBaHus ydeOHoro mpenmera «Dusuka» B
oOpa3oBaTeNbHBIX OpraHm3zauusax Poccuiickoil ®@exepanuu, peamu3yrOLINX
OCHOBHBIE  00I11€00pa30BaTENbHBIE IPOrPAMMBbI, YTBEPKIAEHHOW pEIICHUEM
Konnernn MunucrepcrBa npocsenienust Poccuiickoit @eaepannu (MpoToKoII OT 3

nexadps 2019 r. Ne [TK4gsH).

ey uzyyenus: pusuKu:

e TpUOOpPETEHHE HUHTEpeca W CTPEMJICHUS OOYyYaloluXCsi K HaydHOMY
U3YYCHUIO TMPHUPOJIbI, PA3BUTHE HMX HHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

e pa3BUTHE MPEACTABICHUA O HAYYHOM METOJIe MO3HAHUS U (HOPMUPOBAHUE
UCCJIEI0BATEILCKOTO OTHOIICHHUS K OKPY KAIOITUM SIBIICHUSM;

« (opMupOBaHHE HAYYHOTO MHPOBO33PEHUSI KaK pE3ysbTara H3Y4YCHHS
OCHOB CTPOEHHMS MAaTEPUH U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

« (opmupoBanue mpeAcCTaBICHUN O poiu (U3UKH IS Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH;

e pa3BUTHE  TMPEJACTABICHUH O  BO3MOXHBIX  cdepax  Oymymieit
npo¢eCCUOHAIILHON JIeSITEIPHOCTH, CBSI3aHHOU ¢ (DM3UKOM, MOJTrOTOBKA K
JajabHelIleMy 00y4YeHHIO B 9TOM HalpaBJICHUH.

JlocTrxkeHrne 3TUX Iejed MporpamMMbl MO (PU3MKE HAa YPOBHE OCHOBHOIO

o01ero 00pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIOIMINX 3a4aY:

e TpHOOpPETEeHHE 3HAHUM O JUCKPETHOM CTPOCHHU BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJIICHUSIX

e TMpUOOpETECHUE YMEHUW OMUCHIBATh U OOBSCHATH (PU3NUECKUE SBICHHS C
WCIIOJIh30BAaHUEM TTOTYYCHHBIX 3HAHH;

e OCBOCHHME METOJIOB pEUIEHUS MPOCTEHIINX pacu€THBIX 3aJay C
UCII0JIb30BaHUEM bu3nyecKux MoJIeseH, TBOPYECKHUX u
MPaKTUKOOPUCHTUPOBAHHBIX 3a]1a4;

e pa3BHTHE YMEHUH HAOJIOMATh MPUPOIHBIC SIBJICHHUS U BBITIOJHATH OIBITHI,
nabopaTopHble pabOTBI ¥  JKCIEPUMEHTAJIbHBIC HCCICIOBAHUSA C
MCIIOJIb30BAaHUEM U3MEPUTEILHBIX TPUOOPOB;

e OCBOEHHME MPUEMOB pabOThl ¢ MHPOpMaLMend (PU3NYECKOTO colaepKaHus,
BKJIIOYAsi HHPOPMALIUIO O COBPEMEHHBIX JOCTHKEHUAX (DUBHMKHU, aHAIHU3 U
KPUTHYECKOE OIICHNBaHWE WH(OPMAITNH;



e 3HAKOMCTBO cO chepamu poecCHOHATTLHON NeATeTLHOCTH, CBSI3aHHBIMHU

C (GU3MKOH, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTHKCHHSIX (PU3MUECKON HAYKH.

Ha usydyenue ¢usuku (6a30BBIM ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIETO

oOpa3zoBaHust oTBOAUTCS 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENI0), B 8

Kiacce — 68 yacoB (2 4aca B Henelno), B 9 kinacce — 102 yaca (3 yaca B HEICINIO).

[Ipeanaraemeiii B mporpamMme no (u3MKe MepeyeHb J1abopaTOPHBIX paboT U
ONBITOB HOCUT PEKOMEHIATEIbHBIM XapaKTep, YUUTEIb JI€IAET BIOOp MPOBEACHUS
7a00paTOPHBIX PabOT W OMBITOB C YYETOM HMHAWBUAYAIbHBIX OCOOEHHOCTEU
oOy4Jaronuxcsi, CucKa SKCIEPUMEHTANBHBIX 3aJaHuil, MpejaraeMbplx B paMKax
OCHOBHOT'O rOCYAapCTBEHHOI'0 3K3aMeHa 1o (U3HKe.

COAEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUU OKPYIKAKOIIEr0 MUPA.

®usuka — Hayka o mnpupojge. fBineHus npuponabl. PU3NYECKUE SBJICHUS:
MEXaHUYECKUE, TEMJIOBBIE, DJIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznueckre BeaUMUMHbL. W3mepeHune ¢u3nueckux BenuuuH. Puznueckue
npuoopsl. [lorpenHocts n3mMepenuili. MexxayHnapoaHasi cUCTeMa €IMHHII.

Kak ¢usuka u Jpyrue eCTEeCTBEHHbIE HAayKd M3Yy4alOT MPHUPOLY.
EcTecTBeHHOHAyUHBI METOJ TO3HAHMS: HAOJIOJEHHE, TMOCTAHOBKA HAYYHOTO
BOMpPOCA, BbIIBUYKEHUE TUIIOTE3, IKCIIEPUMEHT I10 MPOBEPKE TMIOTE3, OOBSICHEHHE
HaOmoaaemMoro siBieHus. Onucanue GU3NYECKUX SBJICHUN ¢ TOMOILBIO MOJIEIEH.

Jemoncmpayuu.

« MexaHuueckue, TEIJIOBbIE, OJIEKTPUYECKHE, MArHUTHBIE, CBETOBbBIC

SIBJICHUSL.
o  @Ousnueckue MPUOOPHI U TPOIEAYpa MPSIMBIX U3MEPEHUN aHAIOTOBBIM U
U(POBBIM PUOOPOM.

Jlabopamopnuie pabomul u onvimol.

« Ormpenenenue 1eHbI IETEHUS ITKATBI U3MEPUTEIHLHOTO TTpHOOpAa.

« H3mepenue paccrosaHui.

« H3Mepenne 00bEMa KUJIKOCTH U TBEPOTO Tea.

« Omnpenenenne pa3sMepoB MAJIbIX TEJL.



« U3MepeHnne TemmepaTypbl MpPU MOMOIIU >KUJIKOCTHOTO TEPMOMETpa U
JaTYuKa TeMIEpaTyphl.

« IlpoBenenue wuccieoBaHus MO MPOBEPKE TUIIOTE3BI: JATBHOCTH MOJIETA
HIapyKa, MyImEeHHOTO0 TOPU30HTAIBHO, TeM OO0JIbIlle, YeM OOJIbIIe BHICOTA
mycKa.

Pasnen 2. [lepBoHauajibHbIe CBEeeHUS 0 CTPOEHNH BelleCTBA.

CrpoeHue BemiecTBa: aTroOMbl M MOJIEKYJNIBI, WX pa3mepbl. OIbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBi>kenne dacTul BemiecTBa. CBs3b CKOPOCTHM JABMIKEHHS YacTUI[ C
Temneparypoil. bpoyHoBckoe nBrkeHue, aubdysus. BzaumoneicTBue yactuil
BEIIIECTBA: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpucTayinyeckux) Tesl. B3auMOCBS3b MEXKIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu.

« HabGmrogenne O6pOyHOBCKOTO IBHKEHHUSI.

« Habmonenue nuddysun.

o HaOmronenue SIBIICHUM, O0O0BACHSAIOILINXCS MPUTSHKEHUEM WA

OTTAJIKNBAaHUEM YaCTHII BEIIECTRA.

Jlabopamopnsie pabomuel u onvimol.

« OuneHka JauaMeTpa aroMa METOJOM psIoB  (C  UCIOJIb30BAHUEM
dboTorpaduii).

o OnpITHI IO HAOIIOJEHUIO TEMIOBOTO PACIIUPEHUS Ta30B.

o OnbITHI IO OOHAPYKEHUIO ACHUCTBUS CHJT MOJIEKYJIIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHue U B3auMo/ielicTBHE TeJl.

Mexannueckoe JBH)KeHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpenHsis CKOpOCTh MPU HEPABHOMEPHOM JBWXKEHHHU. Pacuér myTtu u
BPEMEHHU JIBUKEHUSI.

SBnenue wHepIMU. 3aKOH WHEpUUM. B3ammonaeicTtBue Ten Kak NpUYMHA
M3MEHEHHSI CKOPOCTH JBHXEHHUsS Tel. Macca Kak Mepa HWHEPTHOCTU Tena.
[InoTHOCTH BemiecTBa. CBS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHUIIC
00bEMa BellecTBa.

Cunia Kak xapakTepuCTHKa B3auMoAeucTBUs Ten. Cuna ynpyrocTd M 3aKoH
I'yka. M3mepenune cuiibl ¢ MOMOIIBK AMHAMOMETpA. SIBIEHUE TATOTEHMS W CHJIA
TsokecTu. Cuita TshKecTH Ha apyrux mianerax. Bec tena. HeBecomocts. Crnoxenune



CWJI, HaIlpaBJIEHHBIX MO OJHOHN npsMoi. PaBHoxelcTByromas cwi. Cuia TpeHus.
TpeHue CKOJIbKEHHS U TPEHUE NTOKOsA. TpeHne B IPUPOE U TEXHUKE.
Jlemoncmpayuu.

HabGnroneHre MexaHU4ecKoro ABMKCHUS TeJa.

H3mepeHne CKOpoCTH MPSIMOJIMHEHHOTO JBMKCHUSL.
Habmoienue siBJIeHUS] UHEPITHH.

HaGnroneHre n3MeHeHHs CKOPOCTH TIPU B3aHMMOJICHCTBUU TEI.
CpaBHeHHE Macc 110 B3aUMOJICHCTBUIO TEL.

CroxeHue Cul, HallPaBJICHHBIX MO OJHOM MPSIMOIA.

Jlabopamopnwie pabomul u onvimol.

OmnpeneneHrne CKOPOCTH PAaBHOMEPHOIO JBUKEHHUA (IIapuUKa B >KHJIKOCTH,
MO/JIEJH 3JIEKTPUYECKOTO aBTOMOOMJIS M TaK Jlajee).

Omnpenenenue cpeaHel CKOPOCTH CKOJbKEHUs Opycka WM IIapuKa 10
HaKJIOHHOW INIOCKOCTH.

OnpeneneHre MIOTHOCTH TBEPIOTO TeNa.

OnepIThl, JEMOHCTPUPYIOIIME 3aBHCHMOCTb pacTsKeHUs (aedopMariuu)
IOPYXUHBI OT IPWJIOKEHHOW CHJIB.

OneITHI, J1EMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT
BEca Teja M XapakTepa CONMPUKACAIOUINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, dKUIKOCTE U ra30B.

HNanenue. CriocoObl yMEHBIIICHUSI M YBEIUYCHHS JaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza OT 00bEma, TemmepaTyphl. llepemaua maBieHuUs
TBEPJIBIMU TEJAMH, KUIAKOCTSIMU MU TazaMu. 3akoH [lackansa. ITHeBmaTmueckue
MalluHbl. 3aBUCUMOCTb JABJIEHUS >KUIKOCTH OT TIIyOMHBI. [ mapocraTmyeckuid
napajgokc. CooOuaromuecs: cocyabl. [ uapaBirniecKue MEXaHU3MBbI.

Atmocdepa 3emnn u atmocdepHoe naBieHHe. [IpudMHBI CyHIECTBOBaHMS
BO3ymHONW 00o0souku 3emiu. OmbiT Toppuuemnmu. M3mepenue armochepHOTo
JaBJjeHUsl. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 n13MepeHus: aTMOCc(EepHOro 1aBJICHHUS.

JlelicTBHE KUIAKOCTH M ra3a Ha MOrPYyKEHHOE B HUX TeJO. BrITankusaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxomnaBanue.

Jemoncmpayuu.

3aBUCUMOCTb JIaBJICHHUS T'a3a OT TEMIICPATYPBhI.
[lepenaya naBIeHUS KUIKOCTHIO M TA30M.
Coobmatromuecs CoCy/Ibl.

I'mppasnuuecknii npecc.



« IlposiBinenue nericTBrsi aTMOC()EPHOTO JaBICHUSI.

e 3aBHCUMOCTH BBITAJIKHUBAIOIIEH CHIIBI OT O0ObEMa MOrPYKEHHOW YacTu
T€Ja U IMJIOTHOCTH KUIKOCTH.

« PaBeHCTBO BBITAJIKMBAIOLIEH CHUJIBI BECY BBITECHEHHOM JKUJIKOCTH.

« VYcCnoBHE IJIaBaHUs TEJ: IJIABAHUE WM MOTPYKEHHUE TEJI B 3aBUCHUMOCTH
OT COOTHOWIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnsie pabomuel u onvimol.

« HccrnenoBanue 3aBUCUMOCTH Beca Teja B BOJIe OT 00BbEMA MOTPYKEHHOM B
AKUJKOCTh YaCTH TEJIa.

o OmnpeneneHue  BBITUIKABAONIEH CWJIbI, JICHCTBYIOIIEWM Ha  TEIoO,
MOTPYEHHOE B JKUJIKOCTb.

« IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CHUIIbI, AEHCTBYIONICH Ha TEIO
B KHUJIKOCTH, OT MacChl TeJa.

e OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAIKUBAIOIIEH CHIIBI,
JNEUCTBYIOLIE Ha TeJIO0 B XKUAKOCTH, OT OOBEMa MOTPYKEHHOU B
KUJKOCTh YaCTH TeJIa U OT IJIOTHOCTH >KUJIKOCTH.

« KoncTpyupoBanne apeomerpa WIM KOHCTPYHUPOBAaHUE JIOAKU U
OIpeAeIICHUE €€ TPY30HOABEMHOCTH.

Pa3zpnes S. PaGora 1 MOIIHOCTB. JHEPrus.

Mexanuueckasi padota. MOILIHOCTb.

[IpocThie MexaHU3MBI: pbIuar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBmio
paBHOBecusi pbidara. [IpuMeHeHue TmpaBujia paBHOBECHUS pblyara K OJIOKY.
«3onotoe mpaBusio» MexaHuku. KIIJI mnpocteix Mexanu3amoB. IIpoctsie
MEXaHHU3MBbI B ObITY U TEXHHKE.

Mexannueckas odHeprus. KuHernueckas W TNOTEHUHMAIbHAsT HHEPIUs.
[IpeBpaiilienrie OAHOTO BHIa MEXAHUYECKOW YHEPTHUU B APYTOid. 3aKOH COXPaHEHUS
SHEPrUu B MEXAHHUKE.

Jemoncmpayuu.

« [Ipumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

« Ormpenenenue pabOTHI CUIIBI TPEHUS MPU PABHOMEPHOM JBUKCHUU Tela

10 TOPU3OHTAIBHOM MOBEPXHOCTH.
» HccnenoBanue yciaoBUM paBHOBECHS pblUyara.
« HWamepenune KIIJ] HakKIOHHOM TJIOCKOCTH.

« H3ydeHue 3aKoHA COXPAHEHUSI MEXAHUUECKOU YHEPTUH.
8 KIIACC



Pa3nea 6. TenioBLIe ABJICHUS.

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKON TEOpPUU CTPOCHHS
BellecTBa. Macca M pa3mepbl aTOMOB M MOJIEKYJ. OIBITBI, MOATBEPKIAIOIINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPHUU.

Mopenu TBEPAOrO, >KUAKOTO M Ta3000pa3HOTO COCTOSHUM BEIECTBA.
Kpucramnuueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPIBIX TEJI HAa OCHOBE IMOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKON TEOPHUHU.
CmaunBaHHE M KaNWJUISIPHBIE ABJIEHUS. TEI0BOE pacClIMPEHUE U CKATHE.

Temneparypa. CBs3b TemmepaTypbl CO CKOPOCTBIO TEILUIOBOTO JABUKEHUS
gacTull. BuyTtpennsst sHeprusi. CrocoObl H3MEHEHUS BHYTPEHHEH HHEPTUU:
Terionepeaaya u COBEpUICHUE paboTHI. Bunsr TEIIONIEPENAUHN:
TEIJIONPOBOJIHOCTh, KOHBEKIUS, U3TyUEHHUE.

KonuyecTBo TemynoTel. YenpHas TEIJIOEMKOCTh BELIECTBA. TeMIo00OMEH U
TEIJIOBOE paBHOBECHME. YpaBHEHHE TeruioBoro OanaHca. IlmaBieHue u
OTBEpPACBAHHE KPUCTAUIMYECKUX BEHIECTB. YJElIbHas TEIUIOTA IUIABJICHUS.
[Tapoo6pazoBanue u kouzaeHcarus. Mcnapenuwe. Kunenue. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIEHUS OT aTMOC(EPHOro
JaBJICHUSI.

BrnaxnocTts BO3ayXa.

DHeprus TOIMBa. Y IeJIbHas TEIJI0Ta CTOPaHUs.

[Tpununel pabotel TemmoBeix aurareneit KIIJ[ TermoBoro aBurarens.
TeruioBble ABUTATENN U 3aIUTA OKPYXKAIOLIEH CPeIbl.

3aKOH COXpAaHEHMs U MPEBPALLIEHUSI SHEPTUHU B TEIJIOBBIX MPOLIECCAX.

Hemoncmpayuu.

« Habmonenne OpOyHOBCKOTO TBUKEHHUSL.

« Habmonenue nuddysumn.

« Habmronenue siBeHni cCMauyMBaHUS U KaMWUIAPHBIX SIBICHUM.

« HabGnrogenue TemIoBOTO pacmmpeHus Tel.

« l3meHeHue paBieHHWS Ta3a MPU U3MEHEHHH O00BbEMA M HArpPEBaHUU WIIH

OXJIAXKJICHUH.

« [lpaBuna uzmMepeHus TeMIepaTyphl.

« Buael Temonepenayu.

« OxJnaxaeHue Npu COBEPIICHUH PabOTHI.

« HarpeBanue npu coBepiieHrr padOTH BHEITHUMHU CHUIIAMH.

« (CpaBHEHHE TEIIOEMKOCTEN PA3JINYHBIX BEUIECTB.



« Habmonenue kuneHus.

« HalGnrogenue mocTosHCTBA TeMITEpaTyphl TPH TJIABJICHUH.

e Moenu TeIUIOBLIX ABUTATEIICH.

Jlabopamopnsie pabomul u onvimol.

o OnbITHI IO OOHAPYKEHUIO ACHCTBUS CHJI MOJIEKYJIIPHOTO MPUTSKCHUSL.

« OnbITHI IO BRIPAIIMBAHUIO KPUCTAIJIOB IOBAPEHHOMW COJIA MJIM caxapa.

e OmnpITel MO HAOJIONEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH U

TBEPJBIX TEIL.

« Ormpenenenue JaBiaeHUS BO3yXa B Oa/IOHE MIMPHUIIA.

o OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh JABJICHHUS BO3JyXa OT €ro

00bEMa M HArpeBaHUs WIN OXJIAK]ICHHUS.

« [lpoBepka runote3sl JIMHEMHONW 3aBUCUMOCTH JJIMHBI CTOJIOWMKA KUIAKOCTH

B TEPMOMETPUUYECKON TPyOKe OT TEMIIEPaTyphI.
« HaOmionenue wu3MeHEHUsT BHYTpPEHHEW DSHEpPruM Tejda B pe3yibTare
Terionepeaayu U padboThl BHELTHUX CHUJL.

o MHccrnenoBanue siBlieHHs TEIJIOOOMEHA MPU CMEIIMBAHUM XOJOJHOW U

ropsityer BOJBL.

« OmnpeneneHne KOJMYECTBA  TEIUIOTHI, IMOJYYEHHOrO BOJOM  Ipu

TEIUI00OMEHE C HarpeThiM METAJUTMYECKUM [TUIUHIPOM.

« OmnpeneneHue ynenbHON TEMIOEMKOCTH BEILIECTBA.

« MHccnenoBanue nmpoiiecca ucCrnapeHus.

« OmnpenenieHre OTHOCUTENBHOW BIAXKHOCTH BO3yXa.

« Omnpenenenne yaeabHON TEIIOTHI ILUIABJICHUS JbJA.

Paszges 7. DinekTpudecKkue ¥ MAarHUTHbIE SIBJICHHS.

Onextpuzanus Tena. JIBa poaa »leKTpUUECKUX 3apsaoB. B3ammopeiicTBue
3apspkeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHIIBI  B3aMMOJICHCTBUSA
3apsHKEHHBIX TEJT OT BEJTUYUHBI 3aPsAJI0OB U PACCTOSIHUS MEXKIY TE€JIaMM).

Onektpuueckoe mnoje. Hanpsok€HHOCTh 3iekTpudeckoro nosist. [IpuHnmn
CYHEPHO3ULINH JICKTPUUECKUX TT0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpOBOJHMKM W JUAJNEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsiia.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJICKTPUUYECKOIO TOKa.
HcTouHrKNM MOCTOSIHHOTO TOKa. JIeMCTBUSL SJEKTPUYECKOTO TOKa (TEIIoBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUIN TOK B KUJIKOCTSIX U ra3ax.



Onextpuyeckad nenb. Cuma Toka.  DJIEKTPUYECKOE  HANpSKEHUE.
ConpoTuBiIeHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BewlecTBa. 3akoH Oma
st ydactka uenu. [locimepoBaTtenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJTHUKOB.

Pabota u MOIHOCTH 3JIEKTpHYeCKOro Toka. 3akoH J[xoyns—JleHua.
DneKTpuUuecKue ey U MOTPeOUTeNn deKTpruueckoi sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

IlocTostHHBIE ~ MarHWThl.  B3auMoaeicTBME  IOCTOSIHHBIX ~ MArHUTOB.
MarnuTHOe 1osie. MarauTHoe 1noJie 3eMJIM M €ro 3Ha4€HHE JUIs KU3HHU Ha 3eMIIe.
OneiT  Opcrena. MarauTHoe moJie  JJIEKTpUYECKOro Toka. [Ipumenenume
ANIEKTPOMATrHUTOB B TEXHUKE. [IefiCTBHE MarHUTHOT'O TOJIS1 HA MTPOBOJIHUK C TOKOM.
DNEeKTpOABUIaTENb IOCTOSSHHOTO TOKAa. VCIOJIp30BaHME 3IIEKTPOABUTATENIEH B
TEXHUYECKUX YCTPOKCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SABiaeHue 3J1eKTPOMarHUTHOM MHAYKUuK. [IpaBuio Jlenna.

DIIEKTPOTEeHEepaToP. Cnoco0b1 IIOJIyYEHHUS AIEKTPUYECKOU DHEPIUH.
DJIEKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.
Jlemoncmpayuu.

o DJekTpuzanus Te.

« JIBa poaa 3MEKTPUUECKHUX 3aPAJI0OB U B3aUMOJICVCTBUE 3aPSIKEHHBIX TEIL.
»  YCTpPOMCTBO U JEUCTBUE IIEKTPOCKOIIA.

« DJeKTpoCTaTUYECKasi MHIYKIIHS.

« 3aKOH COXpaHEHUs SIEKTPUUECKUX 3aPS/IOB.

o [IpOBOAHUKH U JUDIICKTPUKH.

« MoaenupoBaHH€e CUIIOBBIX JTUHUM JIEKTPUUECKOTO OIS,

o HCTOYHMKM MOCTOSIHHOTO TOKA.

« JlencTBUs AIEKTPUUYECKOTO TOKA.

e  DJIEKTPUYECKUN TOK B KUJIKOCTH.

« T 'a3zoBbIl pa3psia.

« l3MepeHne CHIIbI TOKA aMIIEPMETPOM.

« H3mepeHne 351eKTpUUECKOro HANPSHKEHUSI BOJIBTMETPOM.

« Peocrar u MarasuH CONPOTHUBIIEHUN.

« B3sanmonaeincTBue NOCTOSIHHBIX MarHUTOB.

« MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeI€HUS MOJIKOCOB MarHuTa.
« MoaenupoBaHue MATHUTHBIX MOJIEN NOCTOSHHBIX MATHUTOB.

« OmnbIT Dpcrena.

« MaruutHoe nojue Toka. DJIeKTPOMarHur.



JleliCTBHE MarHUTHOTO MOJII HA TPOBOJHUK C TOKOM.

DJIEKTPOJIBUTATENh MOCTOSTHHOTO TOKA.

HccnenoBanue sBIEHUS 2JIEKTPOMATHUTHON UHAYKIIUH.

Onbitel Dapajes.

3aBUCHUMOCTh HAMNpPABJICHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHHUS.

DJIEKTPOre€HEePaATOpP MOCTOSIHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.

OnpITel MO HAONIOACHUIO DJEKTPU3AIMK TEl WHIYKUUEH U Tpu
COINPUKOCHOBEHUM.

UccnegoBanne nAeMCTBUSA DIEKTPUYECKOTO TOJS HA NPOBOAHUKU U
JTUDIICKTPUKH.

COopka u mpoBepka paboThI IEKTPUUECKOMN IIENMU TOCTOSTHHOTO TOKA.
N3mepenune u peryampoBaHue CHIIbI TOKA.

N3mepenune u peryampoBaHUE HAMPSIKEHHUS.

HccnegoBanne 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO YE€pEe3 PE3UCTOpP, OT
COITPOTHUBIIEHUS PE3UCTOPA U HAIIPSDKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTb AIEKTPUYECKOTO
COINPOTHUBJIEHUA MPOBOJAHUKA OT €ro JJIMHBI, IUIOMIAAN MONEPEYHOrOo
CECUCHUS U MaTepuana.

IIpoBepka mnpaBuia CIOXKEHUS HAINPSHKEHUNA IMIPU  [OCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwiia mJig CUJIbl TOKa MPU NapajuIeIbHOM COECIMHEHUU
PE3UCTOPOB.

Onpenenenue padOThI IJIEKTPUUECKOTO TOKA, UYIIETO YEPE3 PE3UCTOP.
OnpeneneHne MOUIHOCTU JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pesucrope.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4YEpe3 JAaMIIOYKY, OT
HaIpsHKEHUS Ha HE.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydyenne MarHMTHOrO TMOJS MOCTOSIHHBIX ~MAarHuTOB TMpU  HUX
00bEIMHEHUU U Pa3JIeJICHUH.

Hccnenoanne neicTBUS SJIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPETIKY.



o OnbIThl, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTh CHJIbl  B3aUMOJICHCTBUS
KaTyIIKM C TOKOM W MAarHuTa OT CHJIbl TOKa W HaIpaBIICHUS TOKA B
KaTYIIKE.

« H3ydeHue AEHCTBUS MAarHUTHOTO TOJISL HA IPOBOJHUK C TOKOM.

« KoncTpyuposanue u uzydeHue padoThl 3J1E€KTPOABUTATEIIS.

« HW3amepenne KIIJ] anexTpoaBuraTenbHON YCTAaHOBKHU.

« OnbITBl MO MCCIACAOBAHUIO SBJIEHUS DJJIEKTPOMAarHUTHOM WHIYKIUU:
UCCIICNOBAHUE W3MEHEHUWM 3HAYEHWS W HAIPaBJICHHUS WHIYKIIMOHHOTO

TOKA.
9 KUIIACC

Pa3nen 8. MexaHnuyeckue siBJIeHHS.

Mexannueckoe JaBwkeHHe. MarepuanbHas Touka. (Cucrema OTcuéra.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBHXKEHHUS. PaBHOMEpHOE MPSIMOIMHEUHOE
nerxkeHue. HepaBHoMepHOE npsiMONMHENHOE ABHKEeHUE. CpenHssl 1 MTHOBEHHAs
CKOpOCTB TeJjla IIPY HEPABHOMEPHOM JBUKECHUHU.

VYckopenue. PaBHOoyckopeHHOe TmpsiMoiiuHEHOe JBkeHue. (CBoOomHOE
naaeHue. OneITe | amuies.

PaBHOMepHOE nBUKEHHE MO OKpYKHOCTH. Ilepmon u vacrtora oOpaleHus.
JIuHeHas u yrioBast CKOpOCTH. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

ITepsriit 3akoH HeroToHa. Bropoi 3akoH Hetorona. Tperuii 3akoH HerotoHa.
IIprHIMI CynepnO3ULUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS! CKOJIbXEHHUS, CHIIA
TPEHMUS TIOKOSI, APYTHE BUJIBI TPEHHUS.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOPEHHE CBOOOIHOTO
nafgenus. JlBmwxenue ma”Her Bokpyr Connua. IlepBas kocMmuueckass CKOPOCTb.
HesecomocTs n neperpysku.

PaBHoBecue maTepuaibHON TOYKH. AOCONMIOTHO TBEpHOe Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETVIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynsc tena. M3Menenne mmiynbsca. IMmynabc cuiibl. 3aKOH COXpaHEHUs
nMIyJibca. PeakTuBHOE ABMKEHHUE.

Mexanudeckass paboTa W MOLIHOCTb. PaboTa cuil TSKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEpruu 1 paboThl. [loTeHIManbHas 3Heprus Teia, MOJHATOTO HaJl
ITIOBEPXHOCTHIO 3eMin. [loTeHIManbHas sHeprus cxaTtou npyxunsl. Kunernueckas
sHeprus. TeopeMa 0 KMHETHYECKON 3HEPruu. 3aKOH COXPAHEHHUS MEXaHUYECKOU
SHEPIUM.



Jemoncmpayuu.

Habmonenne MexaHU4ecKoro ABMKCHHS TeJla OTHOCUTENIbHO Pa3HbIX Tell
oTcuéra.

CpaBHEHHME NIyTeW W TPACKTOPUM JBHKEHHsI OJHOIO M TOTO K€ TeJa
OTHOCHUTENBHO Pa3HbIX TEJI OTCUETA.

N3mepenne cKOpOCTH U YCKOPEHMS IPSIMOJIMHENHOTO B KEHUSL.
HccenenoBanue Npru3HakoB PaBHOYCKOPEHHOTO JBUKEHUS.

HabitoieHne 1BUKEHUs Tella 0 OKPYKHOCTH.

Habntoienne MexaHn4eckux sIBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETA
«Tenexxxka» 1pu €€ PaBHOMEPHOM M  YCKOPEHHOM  JBHKCHUH
OTHOCUTEJIBbHO KaOMHETa (PU3HUKHU.

3aBUCUMOCTb YCKOPEHMS Tela OT MACChl TeJla W JECUCTBYIOIIEH HAa HEro
CHUJIBL.

HaGnronenue paBeHCcTBa CUIT IIPU B3aUMOJIEHCTBUH TEIL.

N3meHenue Beca Tea npy yCKOPEHHOM JIBHKCHUU.

Ileperaua uMIrynbpca py B3anMOJECUCTBUU TEN.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IPU HEYIIPYTOM B3aHUMOJEHCTBHUH.

CoxpaHeHHe UMITYJIbCca IPH a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.
HaGnronenue peakTUBHOTO JIBUKEHUS.

CoxpaHeHre MEXaHMUECKON SHEPTHU ITPU CBOOOTHOM IMaJICHUH.
CoxpaHeHHe MEXaHUYECKOW SHEPTUHU NPU ABUKEHUU Tela MO ACHCTBHEM
OPYXXUHBI.

Jlabopamopnsie pabomel u onvimol.

KoHcTpynpoBanue TpakTa il pasroHa W JAIBHEHUIIIET0 PaBHOMEPHOTO
JBIDKCHUS IIAPUKA W TEICHKKH.

Omnpenenenue cpeaHed CKOPOCTH CKOJBKEHUsS OpycKa WM JIBUKCHUS
[IapyKa 110 HaKJIOHHOM IIJIOCKOCTH.

OmnpeneneHre yCKOPEHHS Tela TPH PaBHOYCKOPSHHOM JBMXKCHHH TI0
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH TMYTH OT BPEMEHH IPU PaBHOYCKOPECHHOM
JBIDKCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIM TIPH PaBHOYCKOPEHHOM JIBIDKCHHHM 0e€3
HAYaJIbHOW CKOPOCTH ITyTH OTHOCATCS KaK pPsAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEXYTKH BPEMEHH OJIUHAKOBBI.



« MHccrnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXKEHHUSI OT CHJIBI
HOPMAaJILHOTO JIABJICHHUS.

« Ompenenenue kodpPuIeHTa TPEHUS CKOIBKEHUS.

« Omnpenenenne KECTKOCTU MPYKUHBI.

« Omnpenenenre pabOThl CUIIBI TPEHUS TIPU PAaBHOMEPHOM ABMKEHHUM Tella

10 TOPU3OHTAIBHOM MOBEPXHOCTH.
o Ormpenenenue paboTbl CUIBI YNPYTOCTH TMpU  MOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEMOABMYKHOIO U MOABUKHOTO OJIOKOB.

« H3ydeHue 3aK0HA COXpaHEHUS YHEPTHUU.

Paznen 9. Mexannuyeckue KoJieOaHUS U BOJIHbI.

KonebarenbHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUIL: TepUOI,
4acToTa, aMIUIUTyJa. MateMaTuuecKuil U IpyKUHHBIN MasTHUKH. [IpeBpaineHue
SHEPTUU MPHU KOJIeOATETHHOM JIBIXKCHHH.

3atyxarome — KojeOaHus.  BpiHyxkaeHHble — KosieOaHus.  Pe3oHaHc.
Mexannueckne BOJHBI. (CBONCTBA MEXaHWYECKHMX BOJIH. [IpomonbHbie U
MONEPEYHbIE BOJHBL. J[MMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKue BOJIHBI B TBEPJOM TEJE, CEICMUYECKUE BOITHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpakeHue 3Byka. MHbpa3Byk u
yIBTPa3BYK.

Hemoncmpauuu.
o HaOmronenue koisie0aHuii Tea IOH HAEUCTBUEM CHIIBI TSHKECTH W CHJIBI
YIIPYTOCTH.

« HabGmronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

« HaOmronenue BeIHYXAECHHBIX KOJIEOAHHUM U pe30HaHCA.

« Pacnpoctpanenue npo10abHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIN).

« HalGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

» AKyCTHYECKHI pE30HaHC.

Jlabopamopnuie pabomul u onvimol.

« OrmnpeneneHre YacTOThl W Tepuoaa KoJeOaHUN MaTeMaTH4eCKOro
MasTHHUKA.

« Ormpexaenenue 4aCTOTHI ¥ TIEpUOa KOJIeOaHUN TPYKUHHOTO MasSTHUKA.

« MHccrnenoBanue 3aBUCHMOCTH TepHOJa KOJCOAHUN MTOABEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

« MHccnenoBanue 3aBUCMMOCTH MEepUOJia KOJIEOAHUI MPY>KMHHOTO MasTHUKA
OT Macchl rpysa.



« IlpoBepka HE3aBUCHUMOCTH NEpHOJA KOJeOaHUU Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Irpy3a.

e OnpIThl, JEMOHCTPUPYIOUIUME  3aBUCUMOCTh  IepuoAa  KoyieOaHUi
IPYKMHHOTO MasTHUKA OT MACChI IPy3a U KECTKOCTU MPYKUHBI.

« U3MepeHue yckopeHus CBOOOJHOTO MaICHUS.

Pa3znes 10. D1eKTpOMArHUTHOE 1M0JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  TOJIE.  ODJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
ANEKTpOMarHuTHbIX BOJH. [llkama snekTpoMarHUTHBIX BOJH. Mcmolsib3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

DIJIEKTpOMAarHuTHas npupoja ceera. CKOpocTh cBeTa. BOJIHOBBIE CBOMCTBa
CBETA.

Jlemoncmpayuu.

« (CBoliCTBa 3JIEKTPOMarHUTHBIX BOJIH.

« BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

o H3ydeHue CBONCTB 3JEKTPOMATrHUTHBIX BOJIH C MOMOIIBI0O MOOHUIBLHOTO

TenedoHa.

Pa3nen 11. CBeToBble IBJICHHUS.

JlyueBas MOJ€eNb CBETa. Hctounnkn CBETA. [IpsamonunerHoe
pacnpoctpanenue cBera. 3armenust Connua u Jlynsl. Otpaxenue csera. [Lnockoe
3epKajo. 3aKOH OTPaKEHHUs CBETA.

[Ipenomnenue cBera. 3akoH mnpesomieHus cBeta. [lodHoe BHYTpeHHEE
OTpa)KEHUE cBeTa. lCHoap30BaHUME TIOJIHOTO BHYTPEHHEIO0 OTPAXXKEHUs B
ONTUYECKUX CBETOBOAX.

Jlunza. Xonm onyueir B JsmH3e. Ontuueckas cucrema ¢doToamnmnapara,
MHKpOCKONa M Tejieckona. [71a3 kak omnruueckas cucrtema. BiIHM30pyKocTh H
JATbHO30PKOCTb.

Paznoxenue Oenoro ceera B crnekTp. OmnbiTel Hbtorona. Crnoxxenue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceera.

Jemoncmpayuu.

« IIpsMonuHEHOE pacpOCTPAHEHUE CBETA.

« OTpaxeHue cBeTa.

« [llonydenue nzo0OpaxeHuil B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

« llpenomnenue cpera.

« OnTuveckuii CBETOBO/I.

« Xop nydeii B cobuparomieit TmH3e.



« XOJ Jdy4Yer B pacCEeUBAIOUIEH JIUH3E.
« Ilonydenue nzo0OpaxkeHU ¢ MOMONIBIO JIUH3.
« [lpunnun aeiictBus hoToanmnapara, MUKpOCKOIIA U TEJIECKOIA.
e« Monuens rinasa.
« Paznoxxenue 6enoro cBera B CIEKTP.
+ Tlomyuyenue Oenoro cBera Mpu CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnwie pabomul u onvimol.
« MHccnenoBanue 3aBUCMMOCTH yIjla OTPa)KE€HUs CBETOBOIO Jyda OT yIJia
NaJCHUS.

« M3yuyeHue xapaKTepuUCTUK U300paXKEHUs IPEIMETA B INIOCKOM 3epKaJie.

« MHccnenoBanue 3aBUCMMOCTH yTJIa NMPEJOMIIEHUS CBETOBOTO JIy4a OT yIJia
NaJICHUS Ha TPAHUILIE «BO3LyX—CTEKIIO».

+ Ilonmyuenue n3zo0pakeHUM C MOMOIBIO COOUPAIOLIEH JTUH3BI.

« Ormpenenenre (POKYCHOTO PacCTOSIHHUSI U ONTUYECKOM CUJIBI cOOMparouieit
JIVH3BI.

«  OnbITHI 1O Pa3I0KEHUIO OEIOr0 CBETA B CHEKTP.

e OnpIThl MO BOCHPHUATHUIO 1IBETA MPEIMETOB MPU MX HAOIIOJIEHUU uepes
IIBETOBbIC (DUIIHTPHI.

Paznen 12. KBaHTOBBIE SIBJICHUS.

Oneitel Pe3epdopna u mianerapHas mojenb atoma. Monens atroma bopa.
Hcnyckanue u oryomieHue ceera arToMoM. KBaHThI. JIMHEHYaThIe CIEKTPHI.

PannoaktuBHOCTh. Anbda, Oeta- U raMmma-uzinydeHusi. CTpoeHrne aTOMHOTO
aapa. Hyxionnags wMogxens aromHoro szapa. HM3zoromsl. PannoaktuBHBIE
npeBpatenus. llepuon nmonypacnana aTOMHBIX I€EP.

SAnepHble peaknuu. 3aKOHbI COXPAHEHHUs 3apsilOBOIO M MAacCOBOTO YHCEIL.
DOHeprusi CBs3M aTOMHBIX sjaep. CBA3b Macchl W SHepruu. Peakuuu cuHTe3a U
nenenus saep. crounnku 3aeprun ConHLa v 3BE3I.

SnepHas sHepretuka. JleMCTBUS PagUMOAKTUBHBIX W3JIy4YEHUW Ha >KUBBIC
OpraHU3MBI.

Jemoncmpayuu.

« CHekTpbl U3ITYYEHHUS ¥ TOTJIOIICHUSI.

o CHekTpbl pa3IMYHbIX ra30B.

« Cnekrtp Boaopoaa.

« Habmronenue TpekoB B kamepe BuibcoHa.

« PaboTta cuérunka HOHU3ZHPYIOUIUX U3ITYyYEHUH.

« Perucrpanus nu3nydeHus OpUPOIHBIX MUHEPATIOB U MPOIYKTOB.



Jlabopamopnwie pabomuel u onvimol.

« HaOmioneHue CrijIomHbIX U TUHEHYATHIX CIIEKTPOB U3ITyYEHUSI.

« HccnenoBaHue TpPEeKOB: M3MEPEHHE YHEPrUU YACTHUIBI MO TOPMO3HOMY

nyTH (1o gororpadpusm).

« M3mepeHne paguoakTUBHOIO (hoHa.

IHoBTOpPHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENHEHO-00001IAIOIINI MOTYJIb MPEAHA3HAYEH IS CHCTeMaTU3alun
U 0000IIeHHS  TPEIMETHOTO  COJACpKaHUsI M OMmbIiTa  JEATEIbHOCTH,
IpUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakkKe i1 NOJITOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »3K3aMEHy M0 (u3uKe s 00ydarolmuxcs,
BBIOPABIIMX ATOT y4E€OHBIN MpeIMeET.

IIpy M3ydeHUn AAHHOTO MOXYJISI PEAU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITeIbHOCTH, Ha OCHOBE KOTOPBIX 00OECIEeUUBAETCS JOCTUKEHHUE MPEAMETHBIX U
METalpeAMETHBIX  [UIAHUPYEMBIX  pe3yJbTaTOB  OOyueHus, (opmupyercs
€CTECTBEHHOHAYYHAATPAMOTHOCTh: OCBOEHUE HAYYHBIX METOAOB HCCIIEIOBAaHUS
ABJICHUM TPUPOABI M TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBACHATH (PU3HUECKHE
SABJIEHUS, TPUMEHSIS TOJIyYEHHbIE 3HAHMS, pellaTh 3aJayd, B TOM YHCIE
KauyeCTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[TpuHIMNIMATBEHO AEATEIBHOCTHBIM XapaKTep JaHHOTO pa3Jielia peann3yeTcs
32 CYy€T TOro, 4ro OOy4YarolIMecs BBINOIHIIOT 33JaHus, B KOTOPBIX UM
peaIaraeTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUW pacro3HaBaTb M HAyYHO OOBACHATH
(duznyeckue IBJICHUS B OKPYKAIOLIEH NPUPOE U MOBCEIHEBHOM KU3HM;

MCIIOJIb30BaTh HAYYHbIE METOAbI UCCIIEIOBAHUS (DU3MUECKUX SBJICHU, B TOM
YuCIie ISl IPOBEPKH FUIIOTE3 U MOJYyUYEHUS TEOPETUUECKUX BHIBOJIOB;

OOBSICHATh HAy4yHbIE OCHOBBI HamOOJee BaXKHBIX JOCTH)KEHUH COBPEMEHHBIX
TEXHOJIOTUI, HAIIpUMEP, IPAKTUYECKOTO UCIIOIb30BaHUS PA3IMYHBIX HICTOYHUKOB
SHEPIrUU Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHMSI BCEX M3BECTHBIX BHUJIOB
SHEPTHUHU.

IJNIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOI'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue (u3uKu Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABIECHO
Ha JIOCTM)KCHHE JIMYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3ybTATOB.



B pesynbrare n3yuenus UMK Ha YPOBHE OCHOBHOT'O OOIIETO 00pa3oBaHuUs

y oOyuatomerocsi 0yayT cOpMUPOBaHbI CIEAYIONINE JTUYHOCTHBIE PE3yIbTaThl B
YacTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

- IPOSABJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOU
(u3NYECKON HAYKH;

- [ICHHOCTHOE OTHONICHHE K JOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaskKaaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

- TOTOBHOCTb K aKTHUBHOMY Y4YacCTHIO B OOCYKJE€HUHM OOIECTBEHHO3HAUUMbIXU
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXHOCTU MOPAIBHO-ITUYECKUX INPUHLHUIIOB B JIESITEIBHOCTH
YYEHOT0;

3) 3¢TeTH4eCKOro BOCIIUTAHMS:

- BOCHPUSATHE ICTETHUECKUX KayeCTB (PU3NYECKOW HAyKH: €€ TapMOHHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MMO3HAHUA:

- OCO3HaHUE IIEHHOCTH (PU3MUYECKON HAyKM KakK MOIIHOIO HHCTPYMEHTa
ITO3HAHUS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTMM, BAKHEMIIEN COCTaBISAIOLICH
KYJbTYPBHI;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpEca K HCCIIe0BaTEIbCKON
NEATEIbHOCTH;

5) ¢opmupoBaHusi  KYJBTYPbl 3I0POBbSI M  3MOLMOHAJIBHOIO
0J1aronoJIy4us:

- OCO3HaHUE IIEHHOCTH Oe30macHOro ooOpas3a >KM3HU B COBPEMEHHOM
TEXHOJOTMUYECKOM MHpE, BaXKHOCTU TpaBUi O€30IacHOro TIOBEJIEHUS Ha
TpaHCIIOPTE, HAa JOpPOTax, C JIEKTPUUYECKHUM U TEIUIOBBIM OOOpPYIOBAaHUEM B
JIOMAIIHUX yCIIOBUSX;

- c(hopMHUpPOBAaHHOCTh HaBBIKA peQIEKCUM, TPU3HAHUE CBOETO TMpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYyroro YeiaoBeKa;

6) TPy10BOI0 BOCIIUTAHUS:

- AKTMBHOE y4YaCTHE B PELICHUM NPAKTUYECKHUX 3a1ad (B paMKax CEMBH,
o0pa3oBaTeNbHON  OpraHuM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOW U
COLIMAJIbHOM HaMpaBlI€HHOCTHU, TPEOYIOIHUX B TOM YHCIEe U (PUINUECKUX
3HAHUU;

- HHTEPEC K MPaKTUIECKOMY M3yUEHUIO podeccuil, CBSI3aHHBIX C (PU3UKOIL;



7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

- OpHUEHTalUsl Ha TpUMEHEHHE (PU3MUECKHX 3HAHWUW A peuieHUs 3a7ad B
o0nacTu OKpy’Karolled cpenbl, IUIAHUPOBAHUS IOCTYNKOB M OLIEHKH HX
BO3MO>KHBIX MTOCJIEJICTBUM JIsl OKPY’KaIOILIEH CPEIbl;

- OCO3HaHHE TJ00AJIBHOTO XapakTepa 3KOJOTHYECKUX MpoOJieM M MyTed HX
pEILIeHHS;

8) aganTauMMm K M3MEHSIIOIIMMCS YCJOBHSIM COLHMAJIBHON W NPHPOAHOM
cpenbI:

- TOTPeOHOCTh BO B3aMMOJCHCTBUM IPU BBINOJIHEHUU HCCIENOBAaHUN U
IPOEKTOB (PU3MYECKON HANpPaBICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUAM
ApYTruX,

- IOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IPAKTHYECKYIO
NESATEIbHOCTb;

- HOTPEOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4YHuCie (POPMYITUPOBATH
UJIEH, IOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

- OCO3HaHME Ne(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEW B 001acTH
busuKy;

- IJJaHUPOBAaHUE CBOErO pPAa3BUTUS B MNPHOOPETEHUH HOBBIX (PUIMUECKUX
3HAHUI;

- CTpPEMJICHUE aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBS3U MIPUPObI, 00IIECTBA U
HKOHOMHUKH, B TOM YHCJIE C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUM;

- OLICHKAa CBOMX JEWCTBUI € YYETOM BIUSHUA Ha OKPYKAIOLIYIO Cpeny,
BO3MO>KHBIX [VI0OAJIBHBIX TOCIIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbraTe ocBOeHMsI TporpaMMmbl MO (PU3MKE HAa YPOBHE OCHOBHOIO

oO1ero oOpa3zoBanus y oOydaromierocss OyayT copMUpOBaHbI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TIO3HABATEIILHBIC YHUBEPCATbHBIC ydeOHBIC ACHCTBYS,
KOMMYHHKATHBHBIC  YHUBEpCAJIbHBIC  Y4YCOHBIC  JCHCTBHSI,  PETYyJISTHBHBIC
YHHUBEpCaJIbHbIC YUCOHBIC ICHCTBU.

Ilo3HaBaTeJbHBIC YHUBEPCATbHBIC YUeOHbIC 1efiCTBUSA

Ba3oBble Jjornueckue a1eicTBUA:

e BBUIBIATH W XapaKTepPU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(siBNIECHMI);



YCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIIACCU(UKALIUNA, OCHOBAHUS IS
00001IIEeHHS ¥ CpPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHSI B paCCMaTPUBACMBIX (aKTax,
TAHHBIX U HAOIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBIIATh TPUYMHHO-CJICJACTBEHHBIC CBS3U MPU H3YYCHUH (PU3MUECKUX
SIBJICHH W TPOIIECCOB, JIETaTh BHIBOABI C MUCITOJIB30BAHUEM JETYKTHBHBIX
Y WHAYKTHBHBIX YMO3aKIIIOUCHUH, BBIIBUTATh THIOTE3bI O B3aUMOCBSI3SIX
(U3NIECKUX BEITUIHH;

CaMOCTOSTENIbHO BBIOMpaTh CIoco0 pelieHus ydeOHoW (u3nyeckomn
3ajaun (CpaBHEHHE HECKOJBKUX BapHAaHTOB PEIICHHUs, BHIOOpP Hambosee
MOJIXOIAIIETO C YUETOM CAaMOCTOATEIHHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBrle ucciieqoBareLCKue 1eiCTBUA:

MCII0JIB30BATh BOIPOCHI KaK UCCIIEA0BATEIIbCKUN HHCTPYMEHT ITO3HAHNUS;
MIPOBOJIUTH MO CAMOCTOSITEILHO COCTABICHHOMY IIJIaHY OMBIT, HECJIOKHBIN
(U3HUECKUIl JKCIEPUMEHT, HEOOIBIIOE HCCIEAOBAHUE (PUIUYECKOTO
SABJICHUS;

OLICHMBAaTh HA NPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHIO,
NOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSTENIbHO (hOpPMYJIMPOBATH OOOOIICHUSI U BBIBOJIBI MO pPE3yjIbTaTaM
MPOBEAEHHOIO HAOIIOEHUS, OTbITA, UCCIIEIOBAHUS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JalbHEWIIee pa3BUTHE  (PU3UUECKHUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 X PA3BUTUU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

MPUMEHSATh Pa3IMIHBIC METOJIbI, HHCTPYMEHTBI M 3aIIPOCHI TIPH TIOUCKE U
orbope MHGOPMAIMKM WIH JAHHBIX C YYETOM MPEUIOKEHHON ydeOHOM
(bu3uYeCKOM 3a0a9H;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MHPOPMAITHIO
Pa3IMYHBIX BUIOB M OPM IIPEICTABICHHS,

CaMOCTOSTEIIbHO  BBIOMpaATh ONTUMAJIbHYIO (HOpMYy  TpEeACTaBICHUS
uHDopMaAIMl W WUTIOCTPUPOBATH peIIaeMble 3aJaddl  HECIOKHBIMHU
CXeMaMu, TuarpaMmmamMu, HHOU rpauKoi M MX KOMOWHAIIASIMH.

KoMMyHuMKaTHBHBIC YHHMBEpPCAJIbHbIE Yy4eOHbIe JeHCTBUS:

B XOJ€ OOCYXIeHUs y4eOHOro Marepuana, pe3yJbTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYkIaeMON TEMBI U



BBICKA3bIBAaTh WJICH, HAIlCJICHHBIC HA pPEIICHUE 3aJaud W IOJICPKAHHE
Oaro»keyIaTeIbHOCTH OOIIEHNUS;

COTIOCTaBIIATh CBOM CYXICHUS C CYXICHUSIMH JPYyTUX YYaCTHHKOB
Jauajora, OOHapyKHUBaTh Pa3IudKe M CXOJICTBO MO3UIIHIA;

BBIPQ)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMMCHhbMEHHBIX TEKCTaX;
yOJIMYHO TPEICTABISATh PE3Yy/IbTaThl BHIIOJHEHHOTO (PH3NIECKOTO OIbITA
(3KCTIepUMEHTa, UCCIICIOBAHUS, TIPOCKTA);

NOHMMAaTh W HWCIONB30BaTh  IMPEUMYIIECTBA  KOMaHIHOH |
UHIUBUIYaJIbHOH pa0dOThl MpU PEIICHUW KOHKPETHOM (HHU3UYECKOM
poOJIEMBI;

MPUHUMATD IICJIA COBMECTHOM JEATCILHOCTH, OPraHU30BBIBATh JICHCTBHS
mo e¢ JOCTMDKCHHMIO: PACHpPEISiaTh POJIH, OOCYKIaTh IIPOLECCHl M
pe3yNbTaThl COBMECTHOM pabOThI, 00001IIaTh MHCHHS HECKOJIBKUX JIFOJICH;
BBITIOJTHATH CBOIO YacTh PaOOTHI, TIOCTHrash KAYeCTBEHHOTO pe3yJIbTaTa 1o
CBOGMY HAIpAaBJICHUIO M KOOPJIWHUPYS CBOM JCHCTBHS C JAPYTHMH
YyJleHaMH KOMaH/IbI;

OIICHMBATh KAa4eCTBO CBOCTO BKJaJa B OOIIUI MPOIYKT IO KPUTCPHUSIM,
CaMOCTOSTEIILHO C(HOPMYITMPOBAHHBIM YUYaCTHHKAMHU B3aUMOJICHCTBHS.

PeryiasiTuBHbIC YHUBeEpCAJIbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTyalUsX, TPEOYIOLIUX
U1 pelieHus: GU3NYeCKUX 3HaHU;

OPUEHTHPOBATbCA B  PA3JIMYHBIX MOAXOJAAX IPUHATHS  PEUICHUHN
(MHAMBUAYaJIbHOE, MPUHATUE PEUICHUs B TPYIIE, NPUHITHE PEIICHUM
rpynmnoi);

CaMOCTOSITENIbHO COCTaBJIATh AITOPUTM pellieHus: (PU3NUECKON 3a/1aul WIH
IJIaHAa UCCIIEJIOBAHMUSA C YYETOM HMMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTHPOBATh IIPEIaracMble BAPUAHThI PELICHUH;
JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYallMU U MIPEAJIarath IiaH €€ U3MECHEHUS;
OOBSICHATh ~MPUYUHBI  JTIOCTUXKEHUSI  (HEIOCTUKEHUS) PE3YJIbTATOB
NEeSTEeIBbHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JACSATENBHOCTH (B TOM YKCII€ B XOJ BBINOJTHEHUS
(Gu3MUecKOro UCCJIENOBAHMUS WM [POEKTAa) HA OCHOBE HOBBIX



00CTOSTENBCTB, W3MEHUBIIUXCS CHUTYallMil, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEJIH U YCIOBHSIM;

CTaBUTh ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIopa WIN JUCKYCCUU
Ha HAY4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIrOro;
MpHU3HABaTh CBOE MPaBO HA OIMMOKY MPU pelIeHNH PU3NYECKUX 3a/1a4 UIH
B YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IPABO APYTOTO.

HPEIMETHBIE PE3YJIBTATDI

K kxoniy oOyueHusi B 7 kJj1acce peIMETHbIE pe3yJIbTaThl HA 0230BOM ypOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  NOHATHUSA:  (U3MYECKHME U  XUMHUYECKUE  SIBJICHUS,
HaOJI0ICHUE, HKCIEPUMEHT, MOJEIb, TUIOTE3a, €AUHMIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJIA, arperaTHble COCTOSIHHSA BellecTBa (TBEpHOE,
KHUJIKOE, Tra3000pa3HOE), MEXaHWYECKOE JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSAMOJIMHENHOE), TpPACKTOpUs, PaBHOACHCTBYIOIIAs
cuna, gedopmanus  (ympyras,  IUlacTHYECKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBI;

paznuyath siBneHus (Auddy3us, TEIOBOE JBIKEHHE YaCTHUIl BEIECTBA,
paBHOMEpPHOE  JABWKEHUE, HEPABHOMEPHOE  JBWXKEHUE, HHEpUus,
B3aMMOJCHUCTBUE TEJI, PABHOBECUE TBEPHABIX TEJI C 3AKPETUIEHHOW OCHIO
BpalleHus, nepenada AaBi€HUS TBEPABIMU TeJIaMH, >KUAKOCTSIMU U
razam, arMochepHOe JaBlieHWe, IUTaBaHWUE TeJ, MPEBpaIICHUSI
MEXaHUYECKOW PHEPryu) MO OMUCAHUIO UX XApPAKTEPHBIX CBOWMCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
pacno3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3MYECKUX SBJIICHUWA B
OKpY)XalollleM MHpe, B TOM uucie (PU3NUECKHe SBICHUS B MPHUPOJE:
MPUMEPHI IBUKEHUS C PA3JIUYHBIMU CKOPOCTAMHM B KMBOM U HEXKUBOU
NPUPOAE, ACHCTBUE CHIIBI TPEHHS B MPUPOJE U TEXHUKE, BIUSHUE
aTMOC(EpHOro JaBJICHUS Ha KMBOW OpraHU3M, IJIABAHHUE pPbIO, pbluaru B
TeJe YeJOBeKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33/layy B y4eOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3UUECKUX SBICHHM;
ONUCHIBATh U3yUYEHHBIE CBOMCTBA Tell U (U3UUYECKUE SBICHHS, UCIIONb3YS
dusnueckue BeNUYMHBI (Macca, 00BEM, IUIOTHOCTH BEILECTBA, BpEMs,
yTh, CKOPOCTb, CPENHSSI CKOPOCTh, CHUJIAa YIPYTOCTH, CHJIA TSKECTH, BEC
Tena, CWJa TpEeHus, JaBjieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),



BBITAJIKMBAIOIIAS] CUJIa, MEXaHWYecKass padoTa, MOIIHOCTbH, IJICYO CHIIBI,
MOMEHT CHJbl, KO3(PPHUIMEHT TMOJIE3HOTO JACHCTBUS MEXaHH3MOB,
KUHETHYECKass U TOTCHIMAIbHAS SHEPTUs), MPU OMHCAHUMU MPABUIBHO
TPaKkTOBaTh  (PUBMYECKUH  CMBICH  HUCIOJIb3yeMbIX  BEIMYUH, HUX
0003HaUeHUA W CAWHHIBI (U3UYECKUX BEIWYMH, HAXOIUTH (POPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTUMHU BEIMYMHAMH,
CTPOUTH IpaUKK U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SBIECHUS U MPOIIECCHI,
UCIIOJIb3YsI TIpaBuja CIOXKEHHUs CHII (BAOJb OJHOW MpsSMOii), 3akoH ['yka,
3akoH Ilackans, 3akoH ApxuMena, mpaBuiIO paBHOBecHs pbiyara (010ka),
«30JI0TOE€ TMPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON
SHEPTruM, NpPHU OTOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3aIMChIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBJICHUS, MMPOIIECCHl M CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluld NPAKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBIIATH NPUIMHHO-CICACTBEHHBIC CBSI3H, CTPOUTHh OOBsICHEHHE U3 1—2
JIOTUYECKUX IIIaroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MUECKHUX
SABJICHUM, PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

peuare pacuy€THhle 3amadyd B 1—2 JEWCTBUS, WCHOIB3YS 3aKOHBI WU
dbopmyIibl, CBs3BIBAIONINE (PU3MUECKHME BETUYMHBI: HAa OCHOBE aHalIN3a
yCIIOBUSA 3a/1a4y 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3UUECKUE
BETUYHUHBI B (OPMYJIBI M TPOBOJIUTH PACUYEThI, HAXOAUTh CIIPABOYHBIC
JaHHBIE, HEOOXOIUMBIE /I PEIICHUs 3a/1ay, OIICHUBATh PEATUCTHUYHOCTh
MOJTYy4YEeHHOU (PU3NUECKON BETUYNHBI;

pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO pEWUTh MPUH MOMOIIU
(u3HUECKX METOJIOB, B OTIMICAHUH UCCIICIOBAHUS BBIJICISAThH ITPOBEPSIEMOE
NpeanoyioxkeHne  (TUIoTe3y),  pa3iudyarh W HUHTEPIPETUPOBATH
NOJIYYCHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OMbITa, JeJIaTh
BBIBOJIbI IO €T0 pe3yJIbTaTaMm;

OPOBOJUTH OMbBITHI MO HAOMIOAECHUIO (PU3MYECKUX SBJICHUWA WM
busruecKux CBOMCTB Te: dbopMynrpoBaThH MpOBEPSIEMbIE
MPEIOJIOKEHUS, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000py10BaHMUS,
3alUChIBATh X0/ OTbITa U (POPMYITUPOBATH BHIBO/IBI;

BBINIOJIHATDh MPSAMbIE H3MEPEHHs] PACCTOSHUS, BPEMEHH, Macchl Teda,
0o0b€Ma, CHJIBI M TEMIEpaTypbl C HCHOJIb30BAHUEM aHAJOrOBBIX H



u(pOBBIX MPUOOPOB, 3aMKCHIBaTh IOKa3aHHUS MPUOOPOB C yU4ETOM
3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUH;

IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMYUHBI OT
JAPYrofl C HCIOJIb30BAHUEM IMPSIMBIX HM3MEPEHUN (3aBUCUMOCTH IyTH
PaBHOMEPHO JIBIDKYIIETOCS Tella OT BPEMEHHM JBIKCHHUS TeJa, CHIIBI
TPEHUSI CKOJIBKEHHUS OT Beca Teja, KayeCTBa 00padOTKH MOBEPXHOCTEN TET
Y HE3aBUCHMOCTH CHJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHUS TEN, CUIIBI
YIPYTroCTH OT YAJUHEHUS NPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
HOrpyXEHHOM YacTU Tejla U OT MJIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJNa, OT IIyOMHBI, HA KOTOPYIO MOTPYKEHO TENO, YCIOBUI
TUTaBaHMs TeJl, YCJIOBHM paBHOBECHS pblyara W OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAHUM  y4e€OHOrO HCCIEAOBaHUS, CcoOOUpaTh YCTaHOBKY U
BBIMOJIHATh M3MEPEHUS, Clenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl MOJIYYCHHOW 3aBUCHUMOCTH (DU3MUECKUX BEIMYHH B BHJE
NPEIJIOKEHHBIX Ta0muIl U TpaduKOB, JeNaTh BBIBOJBI MO pPe3yiIbTaTaM
WCCIICTOBaHMS;

IPOBOJNUTh KOCBEHHbIE H3MEpEeHMsI (PU3MUECKUX BEJIUYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTU U TBEPAOrO TeJa, CUila TPEHHUS CKOJbKEHMS,
JaBJICHWE  BO3/AyXa, BBITAIKUBAIONIAs  CWIa, JCHUCTBYyIOIIas  Ha
NOTPYXKEHHOE B KHUAKOCTH TeNo, KOI(PPHUIMEHT MOJE3HOTO JCHCTBUS
IOPOCTBIX MEXAaHU3MOB), CIeAys NPEUIOKEHHOW HWHCTPYKUUU: TpU
BBIMOJIHEHUH H3MEPEHU coOMpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIUMCIISTH 3HAUEHNE UICKOMOW BEJIMUKHBI,

coOJII0/1aTh MpaBUiia TEXHUKHA 0€30MaCHOCTH MpHU padoTe ¢ 1a00paTOPHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHLMUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JMHAMOMETP, COOOIIAIOIINECS COCYIbI, OapoMeTp,
pBIYar, MOIBWKHBINA U HETIOJABMKHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTB;
XapaKTepu30BaTh MPUHIMIBI JACWCTBUA HW3YYCHHBIX MNPHUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOPOH Ha WX OMHCAHUA (B TOM YHCIE:
MNOJUINITHUKY, YCTPOMCTBO BOJONPOBOJA, THIPABIMYECKUN TIpecc,
MaHOMETp, BBICOTOMEp, MOPITHEBOW HACOC, apEOMETP), UCTIOIb3YS 3HAHUS
0 CBOMCTBaX (PU3NYECKUX SBJICHUN U HEOOXOIUMbIE (PU3UUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOIUTH  MpPUMEPHl  (HAXOAUTh  HMH(OpPMALMIO O  NPUMEPAX)
MPAKTUYECKOTO HCIOJIb30BaHUA (PU3UUECKUX 3HAHUNA B TOBCETHEBHOM



KU3HU ISl oO0ecriedeHus 0€30MacHOCTH MPU OOpallleHUH ¢ NMpudopamu U
TEeXHUYECKUMH YCTPONCTBAMHU, COXPAHEHUS 370pOBbS U COOJIOJICHUS
HOPM 3KOJIOTUYECKOTO TIOBEJICHUS B OKPYKAIOLIEH CPELE;

OCYUIIECTBJISATH OTOOp HCTOYHUKOB uHpopMauuu B HMHTepHeTre B
COOTBETCTBHHM C 3aJIaHHBIM IMOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIINXCS
3HAHMM W TMYTEM CPAaBHEHHS PA3JIMYHBIX HMCTOYHUKOB BBIICIISTH
uH(pOpMaIMIO, KOTOpas SIBJISETCS MPOTUBOPEUYMBOM WIIM MOXKET OBbITh
HEJIOCTOBEPHOI;

UCIIOJIb30BATh MPHU BHITIOJIHEHUH YYEOHBIX 3aJaHUIl HAYYHO-TIOMYJISPHYIO
nutepatypy  (GU3HMYECKOTO  COAEp)KaHUs, CIOPaBOYHBIE MaTEpUAIbI,
pecypebl cetn IHTEpHET, BIageTh NpuEMamMy KOHCIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POPMAIIUU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbBIE KPATKHUE MUCHbMEHHBIE W YCTHBIE COOOIIEHUST Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpManu (PU3NUECKOro COoJAepKaHus, B TOM
yycie NyOJuYHO JAeNaTh KpaTKuEe COOOIIEHHS O pPe3yJibTaTax MPOEKTOB
WM y4eOHBIX HCCIIEIOBAaHUM, MPU HSTOM TPAMOTHO HCIOJIH30BAThH
U3YYCHHBIM TOHATHIHBIM ammapar Kypca (QHU3UMKH, COMPOBOXKIATH
BBICTYIUICHUE MIPE3CHTALEN;

MPU BBIMIOJTHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHUU pacrpenesiTh
00SI3aHHOCTH B TPYINE B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJa4yaMu,
CIEIWTHh 34 BBIIOJHCHUEM IUIaHA JCHUCTBUM, aJeKBaTHO OLICHUBAaTh
COOCTBEHHBIM  BKJAJ B  JCATCIBHOCTh  TPYNIBI,  BBICTPAUBATh
KOMMYHHUKAaTUBHOE B3aUMOJICUCTBUE, YUUTBIBASI MHEHUE OKPYKAFOIIUX.

K xoH1y oOyuenus B 8 kJjiacce npeMeTHbI€ pe3yabTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

WCIIONB30BaTh MOHATHS: Macca U pa3MePbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAININYECKUE U
aMmopdHbIe TeNla, HACHIIIEHHBIH M HEHACBIIMICHHBINM Tap, BIAXHOCTh
BO3/yXa, TeMmIepaTypa, BHYTPEHHSSI DSHEpPrus, TEIJIOBOM JIBUTATElb,
AJIEMEHTAPHBIN AIEKTPUUECKUHN 3apsijl, FIECKTPUUECKOE MoJie, TPOBOTHUKU
U TUAIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUUECKUM TOK, MATHUTHOE TOJIE;

pazinyuath ABJICHUS (TEIUIOBOE pacCUIMPEHUE M CKaTHE, TeIUlonepeaaya,
TEIJIOBOE PaBHOBECHE, CMayMBaHUE, KANWJUISIPHBIE SBJICHUSI, UCTIapEHUE,
KOHJIEHCAIusl, IJIaBJI€HUE, KpUcTauin3anus (OTBEpAEBaHUE), KHUIICHHE,
Temionepeaaya (TerIonpoOBOHOCT, KOHBEKIIHS, W3IIYy4YEHHUE),
ANEKTpU3als TEJ, B3aUMOJICUCTBUE 3aps/iOB, AEHCTBUS SJIEKTPUUYECKOIO



TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBUE MAarHUTOB, JCHUCTBUE
MAarHUTHOTO TOJISi HA TPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAS UHAYKIIUSA)
0 ONUCAHMID HMX XApPAaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacmo3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3MYECKUX SBICHUNA B
OKpYXKalOllIEeM MHUpPE, B TOM 4YHUCIE (PU3NUECKUE SIBJICHUS B MPHUPOJE:
NOBEPXHOCTHOE HATSHKEHUE W KANWUIAPHBIE SBIECHHUS B MPUPOJE,
KpUCTAJUIbI B mpupozae, uznydeHue CoJiHIIA, 3aMEp3aHHE BOJIOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
SBJCHUS B aTMocdepe, JIEKTPUUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE
noie 3emuH, Jpedd MotoCOB, pOJb MArHUTHOTO TOJIS JJi KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7aqy B
y4ueOHYI0, BBIACNSTH CYHIECTBEHHbIE CBOMCTBA (NMPU3HAKH) (PU3UUYECKUX
SIBIICHMI;

OTMUCHIBATh U3YYCHHBIC CBOMCTBA Tel M (U3UUYECKUE SIBIICHUS, UCIIONIB3YS
dbu3uYecKkre BEIWYUHBI (TeMIlepaTtypa, BHYTPEHHSSI SHEPTHS, KOJTUYECTBO
TEIUIOTHI, YJEJIbHAs TEIUIOEMKOCTh BEUIECTBA, YIEJbHAsA TEIUIOTa
IUTABJICHMS, yJeJbHAsl TeIUIoTa NapooOpa3oBaHMs, yJeldbHas TeIioTa
CrOpaHusi TOIUIMBA, KOA(POUIMEHT TOJIE3HOTO JIEUCTBUS TEIUIOBOM
MAIIIMHBI, OTHOCHUTEIbHASI BJIAXHOCTH BO3AYyXa, JJIEKTPUYECKUU 3aps,
CUJIa TOKa, JJIEKTPUUECKOE HANPSKEHHUE, CONPOTUBICHUE NPOBOIHUKA,
yIeNbHOE  COMPOTUBJIEHUE  BEIIeCTBa, paboTa W  MOIIHOCTh
AJEKTPUYECKOTO TOKAa), TMpU ONHCAHWKM NPaBUIBHO TPAKTOBATH
(bU3UYECKUI CMBICTT MCMOJIb3YEMbIX BEJIWYMH, O003HAUYCHUS U €IUHUIIbI
bU3UYECKUX BEIUYUH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIOIINE JTAHHYIO
¢u3NUeCKyl0 BEIWYUHY C JPYTUMH BEIWYWHAMHU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTepru30BaTh CBOWCTBA TeJ, (DU3WYECKUE SIBJICHUS U TMPOIIECCHI,
UCTIOJIb3YSl OCHOBHBIE TOJIOKEHUSI MOJEKYJIIPHO-KMHETUUECKOW TEOpPUHU
CTPOCHHSI BEIIECTBA, MPUHIIMI CYNEPHO3UIMM T0JIEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JiJisl ydyacTKa 1eNu, 3aKOH
Jxoyns—JleHna, 3akOH COXpaHEHMSI DJHEPruM, NOpPU OTOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3alHUCBhIBATh €ro MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATH (U3HUECKHE TPOIECCHl M CBOWCTBA TEN, B TOM YHCIIC U B
KOHTEKCTE CHUTyalMid NPaKTUKOOPUEHTUPOBAHHOTO XapaKTEpa: BBISBIISITH



MIPUYUHHOCJIECTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JOTHYeCcKuX
IaroB ¢ Omopod Ha 1—2 W3Yy4YEeHHBIX CBOWCTBA (DPU3MUECKHUX SIBICHUM,
(bu3HUEeCKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemarbh pacu€THbIC 3aJadyd B 2—3 JEUCTBUS, WCIOJIb3Ys 3aKOHBI H
dbopMybl, CBs3BIBAIOIIKE (DU3WYECKHE BEIMYMHBI: HAa OCHOBE aHaM3a
YCJIOBHSI 33/1a4M 3aIlKMChIBATh KPATKOE YCIIOBUE, BBIABISATH HENOCTATOK
JAHHBIX JUIs peIIeHHUs 3aJauyd, BBIOMpATh 3aKOHBI U  (POPMYIIBI,
HeoOXonuMble isi €€ pelIeHHs, MPOBOAWTH Pacy€Thl U CpPaBHUBATH
MOJIYYCHHOE 3HaUYCHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JAHHBIMU;
pacrio3HaBath MPOOJEMBbI, KOTOPhIE MOXHO pEIIUTh NPU MOMOIIU
(GU3UYECKUX METOJIOB, HCMOJIb3Yysl OMUCAHUE HCCIICIOBAHUS, BBIJCIATH
IIPOBEPSIEMOE  MPEANOJIOKEHUE, OLECHUBATh IIPABUIIBHOCTh IOPSAIKA
IPOBEJECHUS UCCIIEIOBAHUS, JENATh BBIBO/IbI;

MPOBOAUTL OMNBITHI 1O HAOMIOJEHUI0 (U3UYECKUX SBICHUM WU
(bU3UYECKUX CBOMCTB TeJ (KanWJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/yXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOIIECCa OCThIBAHUS U
HarpeBaHWs TPH U3IYYEHUH OT IBETa H3Tydaromel (MOTJIONIAroIIeil)
IIOBEPXHOCTH, CKOPOCTh MCIIAPEHUS BOJBI OT TEMIEPATYpPhl KUIAKOCTH U
IJIOMAaM €€ TMOBEPXHOCTH, OHJEKTpU3alMsd Tel U B3aUMOICHCTBUE
AJIEKTPUYECKUX  3apsi0B, B3aUMOJICMCTBHE TMOCTOSIHHBIX MArHUTOB,
BU3yaJIM3allisi MAarHUTHBIX TIOJIEH TOCTOSIHHBIX MAarHUTOB, JEWUCTBUS
MarHMTHOTO MOJII HAa MNPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,
CBOMCTBa DJIEKTPOABUTATENII TIOCTOSHHOTO TOKa): (opmynupoBaTh
MpoBEpsieMbI€ MPEANOI0KEHUS, COOUPATh YCTAHOBKY M3 MPEAJIONKEHHOTO
000pyI0BaHUsl, OMUCHIBATH X0/ OMbITAa U (POPMYITUPOBAThH BHIBOIHI;
BBIIIOJHATh ~ OPSIMBIE  HU3MEPEHUS]  TEMIIEPATyphbl,  OTHOCHUTEIIbHOMU
BJIQJKHOCTU BO3JyXa, CHJIbBI TOKA, HANPSIKEHUS C HCIOJIb30BaHUEM
aQHAJIOTOBBIX MPUOOPOB M JATUYUKOB (DU3NUYECKUX BEIUYUH, CPaBHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH;
MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OAHOUN (DU3NUECKON BEIMUYUHBI OT
Ipyrol C UCHOJb30BAaHUEM TMPSIMBIX  HU3MEPEHUU  (3aBUCUMOCTH
COIIPOTUBJIEHUS NPOBOJHHUKA OT €r0 JUIMHBI, IUIOLIAAW IONEPEYHOTO
CEUCHMS U YACIBLHOIO CONPOTHUBIIEHUS BEIIECTBA MPOBOJIHUKA, CUJIBI TOKA,
UAYLIIET0 4epe3 IMPOBOAHUK, OT HAINpsHKEHHs HAa  IPOBOJHUKE,
WCCIIEOBAHUE MOCIEAOBATEIIBHOTO W MApPAJUICIbHOTO COEAUHECHUU
MPOBOJTHUKOB): TIJIAHUPOBATh HCCIEJOBAaHUE, COOMpaTh YCTAHOBKY U



BBITIOJIHATh WM3MEPCHHs, CIACAYysS MPEIIOKEHHOMY IUIaHy, (DUKCHpOBATh
pe3ynbTaThl TOJYYCHHOW 3aBUCUMOCTH B BHUIE TaOMUIl W TpapuKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHUS;

IPOBOJUTh KOCBEHHbIE U3MEpPEHUS (PU3NYECKUX BeTUYUH (yAesibHas
TEIJIOEMKOCTh ~ BEIIECTBA, CONPOTUBIIEHWE NPOBOJAHUKA, pabdoTa U
MOIIIHOCTh JJICKTPUUYECKOTO TOKA): IJIAHUPOBATh H3MEPEHHs, COOMpaTh
AKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CJeNysl MPEIOKEHHOW MHCTPYKIIMH, U
BBIUKCIIATH 3HAUCHHE BEJIMUMHBI;

coOJII0/1aTh MpaBUiia TEXHUKUA 0€30MaCHOCTH NP padoTe ¢ J1a00paTOPHBIM
000py10BaHUEM;

XapakTepu30BaTh MPUHIMUIBI  JCUCTBUS M3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOI Ha X OMUCAHUs (B TOM YHKCJIE: CUCTEMA
OTOIUJICHUS] TOMOB, TUTPOMETP, TTapoBasi TypOMHA, aMIIEPMETP, BOIBTMETD,
CUETUYMK DJICKTPUUYECKOU DHEPTUM, HICKTPOOCBETUTEIIbHBIC MPUOOPHI,
HarpeBaTeIIbHbBIC AIEKTPONPUOOPHI (mpumepsl), AIEKTPUUYECKUE
MPEOXPAHUTEIIN, IIEKTPOMATHUT, SJIEKTPOIBUTATENh TOCTOSTHHOTO TOKA),
UCIIOJIb3YsSI 3HAHMS O CBOMCTBAX (PU3UUYECKUX SIBICHHN W HEOOXOIUMBIC
dusnueckre 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M U3MEPUTEIIbHBIC
npubopbpl MO CXeMaM M CXEMaTUYHBIM PUCYHKaM (KUJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUraTelib BHYTPEHHETO
CropaHusi, JJEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl DJIEKTPUUECKUX
LEeMel ¢ MOoCIeq0BaTEIbHBIM U MapaJlJIEIbHBIM COECUHEHHEM 3JIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUECKUX LIETIEH;
MPUBOJUTh  OpUMEphl  (HaXxoauTh  HWHPOpPMAIMIO O  IpUMEpax)
MPAKTUYECKOTO HWCIOIb30BaHMs (M3MYECKUX 3HAHUNW B TOBCEIHEBHOM
KU3HH JIJ1s1 obecrieueHust 0€30MacHOCTH TIpU OOpaIieH!H ¢ MpudopaMu U
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 3J0pPOBbsI U COOJIOJCHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHUS B OKPY>KaIOIIEH cpeie;

OCYILIECTBIIATh MOMCK MWHMOpMauu (QU3NUECKOTO COJEpkKaHUS B
NuTepHere, Ha OCHOBE HMEKOLIMXCS 3HAHUA W NOYTEM CpPaBHEHUS
JIOTIOJTHUTENIBHBIX ~ MCTOYHUKOB  BBIJCIATh  MH(POPMAIMIO, KOTOpas
SIBJISIETCS POTUBOPEYUBON UITM MOXKET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BATh MPHU BHITIOJIHEHUH YYEOHBIX 3aJaHUIl HAYYHO-TIOMYJSPHYIO
TUTEPATYpy (U3MUECKOTO  CONIEpKaHWs, CIPAaBOYHBIE MaTepUaIbI,



pecypchl cet MIHTEepHET, BianeTh NpuéMaMu KOHCTICKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
co3JaBaTh COOCTBEHHBIC NMHUCHMEHHBIC W KpPATKHE YCTHBIC COOOIICHMS,
0000mmass wHPOpMAIMI0O U3 HECKOJIBKMX HWCTOYHUKOB (PU3HMYECKOIO
comepkaHusi, B TOM 4YHCIE MyOJUYHO TPEACTABIATh PE3yJIbTaThl
MIPOCKTHOW MJIM MCCIICIOBATEIBCKON JESITEIIBHOCTH, TIPU 3TOM TPaMOTHO
UCIIOJIB30BaTh HM3YYCHHBIM TOHATHHHBIA ammapar Kypca (QHU3HKH,
COTIPOBOXK/IaTh BBICTYIUICHHE MPE3CHTAIINCH;

IpU BBINIOJHEHUH YYEOHBIX IIPOCKTOB M MCCICAOBAHUN (PU3MIECKUX
MPOIIECCOB pacHpenessaTh OOS3aHHOCTH B TPYIE B COOTBETCTBUU C
IMOCTABJIEHHBIMHU 3aJa4aMH, CJIEIUTH 3a BBLIIOJHEHUEM IUIaHA IEHCTBUHA U
KOPPEKTUPOBAaTh €ro, aJICKBaTHO OIICHUBAaTh COOCTBEHHBIN BKJIaJ B
NEATEIIbHOCTh TPYIIIbI, BEICTPAaUBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHIL.

K xoH1y oOydenus B 9 kJiacce nmpeIMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPpaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCA YMEHUM:

UCIIOJIB30BaTh IOHATHSA: CHUCTEMa OTCY€ra, MarepuajbHas TOYKa,
TPAEKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO IBMKEHMS, Aedopmarius
(ympyrasi, mjacTuuyeckas), TPEHHE, IEHTPOCTPEMUTEIbLHOE YCKOpPEHHE,
HEBECOMOCTh U TEPErpy3KkH, LIEHTP TAKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTU TBEPAOIO Tella, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, HMH(pa3ByK U yJIbTPa3ByK, 3JEKTPOMAarHUTHHIE BOJIHBI,
IIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1aJbHO30PKOCTbD,
CHEKTPbl UCITYCKAaHUS U TMOTJIOUIeHUS, albda, 0eTa- U raMma-u3iayyeHus,
M30TOIBI, IAEPHAS SDHEPreTHKA;

paznuyaTh SIBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEWHOE
IBUKEHHE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE [BUKEHHE, CBOOOJHOE
naZieHue TeJ, PABHOMEPHOE JIBIKEHHE MO OKPYKHOCTH, B3aUMOJICHCTBHE
TE€J, PEAKTUBHOE JBUXKEHUE, KOJIeOATENbHOE NIBIXKEHHE (3aTyXarollue U
BBIHYKJIEHHbIE KOJI€OaHWs), PE30HAHC, BOJHOBOE JABUKEHHUE, OTPaKEHHE
3BYyKa, IMPSAMOJIMHEMHOE paclpOCTPAHEHUE, OTPAKEHHE M IPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHHE OEJIoro CBeTa B
CHEKTp M CJOXXEHHE CHEKTpaJbHBIX I[BETOB, JIUCIIEPCUSl CBETA,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BOZHUKHOBEHUE JIMHEHYATOrO CIEKTpPa
U3JIy4EHHMs1) TI0 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBICHUE;



pacrmo3HaBaTh TMPOSBICHHE HM3YUYEHHBIX (PU3UUECKHX  SIBICHUH B
OKpyXXarolieM Mupe (B TOM 4Yucie (U3NYECKUE SBICHHUS B MPHPOJE:
IPWINBBI U OTIIUBBI, ABWKEHUE IIIaHeT COJHEYHOW CUCTEMBI, PEAKTUBHOE
IBWKEHUE JKHUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB JKHBOTHBIMH,
3eMIIETPSICEHHE, CEHCMUYECKHE BOJHBI, IyHaMH, 3XO0, LIBETa Tell,
ONTHYECKHUE SIBJICHUS B MPUPOJE, OUOJIOTMYECKOE NIEUCTBHE BUAMMOTIO,
yIbTPa(UOIETOBOTO W PEHTTEHOBCKOIO HW3IIYyYEHHM, €CTECTBEHHBIN
PaAMOAaKTUBHBIN (OH, KOCMUYECKHE Jy4d, PaJMOAKTHUBHOE H3JIyUCHUE
OPUPOAHBIX MMHEPAJIOB, JEHCTBHE pPANAHOAKTHBHBIX W3IYyYEHUH Ha
OpraHu3M YeJIOBEeKa), IPU 3TOM MEPEBOAUTH IMPAKTHUECKYIO 3aJady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKU) (PU3MUECKUX
SIBJICHUI;

OTNUCHIBaTh U3yYEHHBIE CBOMCTBA TeN U (PU3NYECKUE SIBICHUS, UCIOJb3Ys
(u3nueckue BeIWYUHBI (CpeIHSAs W MIHOBEHHas CKOPOCTb Tella MpH
HEPaBHOMEPHOM JBW)KEHUHU, YCKOPEHHE, NEpPEMEIICHHE, MyTh, YIrioBas
CKOPOCTb, CHJIa TPEHUS, CUJIa YHOPYIOCTH, CHUJIA TSKECTU, YCKOPEHHE
CBOOOMHOIrO TMaJeHUs, BEC Tejla, HUMIYJbC Tela, WMITYJIbC CHIIBI,
MEeXaHW4yeckass pabdoTa M MOIIHOCTb, NOTEHUHUAlbHAsl SHEPrusi Tena,
MOJHATOrO0 HaJ MOBEPXHOCTHIO 3€MIIM, MOTEHUMAIbHAS SHEPIus CKATOU
MPYKWHBI, KUHETHYECKash SHEprus, IOJIHAs MeEXaHW4ecKas >SHeprus,
NEepUoJ U 4acToTa KojeOaHul, JIMHA BOJIHBI, IPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKAa3aTellb MPEJIOMIICHUS CpeAbl), IPU ONMUCAHUU
OPaBUJIBHO TPAKTOBAaTh (U3MYECKUN CMBICI HCIHOJIb3YEMbIX BEJIWYMH,
0003HAaUeHUs W €JUHMIBl (U3MYECKUX BEIMYMH, HAXOAHUTH (HOPMYIIbI,
CBA3BIBAIOIIUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTHUMH BEIUYHMHAMM,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIHUNH;
XapaKTepu30BaTh CBOMCTBA TeJl, (QPU3NYECKUE SIBICHUS W IPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPaHEHUs HHEPruHu, 3aKOH BCEMHUPHOI'O TATOTEHMS,
OPUHIMI  CYNEpPHO3ULIMM CHJI, MPUHIUI OTHOCUTENBHOCTH ['amuies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHbl OTPAXKEHUS WU
IIPEJIOMJIEHUS CBETA, 3AKOHBI COXPAHEHMS 3apsIIOBOIO U MacCOBOTO YHCEN
IpU AOEPHBIX PEAKIUSAX, IPU ITOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA Y 3aIIUChIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;

OOBACHATH (U3MUECKHE MPOLECChl M CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHTyalUld MPAaKTUKOOPUEHTHUPOBAHHOI'O XapaKTEPA: BBISBISATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX



[IaroB ¢ OMOpOM Ha 2—3 W3YYEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHUM,
($u3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiate pacy€THbe 3adaud (omuparolmuecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCIIONIb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKUE
BEJIMYMHBI: Ha OCHOBE aHajW3a YCJIOBUSA 3a/layd 3allMChIBaTh KpaTKOe
YCIIOBUE, BBIABIATH HEJOCTAIONIME WM M30BITOYHBIC JaHHBIC, BHIOWPAThH
3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE JJIs1 PELICHUS, IPOBOJIUThH PACUETHI U
OLICHHWBATh  PEAIUCTUYHOCTh IMOJYYEHHOrO 3HA4YeHUS (PU3NUECKOU
BEJIMYMHBL;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO pEIUTh MPU MOMOIIU
(U3HUECKUX METOAOB, HCIOJb3ysl OMHCAHUE HCCIEIOBAaHUSA, BBIACIATH
IPOBEPAEMOE IPEAINOJIOKEHNE, OLEHUBaTh NPABUIBHOCTH IOPSIKA
IOPOBEJACHUS  HMCCIEAOBAHUA, J€JaTh  BBIBOJABI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOAEHUI U OIBITOB;

MPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (U3MYECKUX SBJICHUM WU
(u3HUecKuX CBOMCTB Ten (M3ydyeHHue BTOpOro 3akoHa HploTOHA, 3akoHa
COXPAaHEHHUsl HHEPrUM, 3aBUCUMOCTb MEpHoAa KOJEOAHWW MPYNKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYbI MaJIbIX KOJeOaHUM, MPSIMOJIMHEITHOE PacIpOCTpaHEHUE CBETA,
pasniokeHre Oenoro cBera B CHEKTP, U3YUYEHUE CBOMCTB M300pa)keHUs B
IUIOCKOM 3€pKajie U CBOMCTB HM300pa)k€HUs MpenMera B coOuparouieit
JMH3€, HAOJIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB HU3IYUYCHUS):
CaMOCTOSTENIbHO  COOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
000pyI0BaHUs, OMKUCHIBATH X0/ ONBITA U €r0 Pe3yibTaThl, (HOPMYIUPOBAThH
BBIBO/IBI;

MPOBOAMUTH NPU HEOOXOAMMOCTH CEPHIO MPSIMBIX MU3MEPEHUH, OMpPEeIisis
CpeqHee 3HAa4YeHHE W3MEpSIeMON BenMYMHBI ((POKYCHOE paccTOsHUE
coOuparoleid JIMH3bI), OOOCHOBBIBATH BBIOOpP cmoco0a H3MEpEeHUs
(M3MepUTENBHHOTO TTPUOOpPA);

OPOBOJUTH MCCIIEOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEJIMYHUH C
WCIIOJIb30BAHUEM IMPSAMBIX H3MEPEHUM (3aBUCUMOCTh MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JBI)KEHHUU 0€3 HayalbHON CKOPOCTH, Mepuoja
KOJeOaHUM MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaK€HUsl CBETa OT yrja MaJeHus W yIia MpeloMIIEHHs OT yIJa
NaZieHusi): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO CcOOUpaTh
YCTaHOBKY, (PUKCHUpOBaTh pe3ylbTaThl MOJYyYEHHOM 3aBHUCHUMOCTH



¢u3nyecKkux BEIMYUH B BHUAE TaONMIl M TpadUKOB, Je1aTh BBIBOJIBI 11O
pe3ynbTaTaM HCCIeIOBaHNUS;

IPOBOJUTh KOCBEHHbIE HW3MEPEHHsS] (U3MUECKUX BEJIUYUH (CpemHss
CKOPOCTb M YCKOpPEHHE Tejla TNpH PaBHOYCKOPEHHOM JBUXKEHUU,
YCKOpEHHE CBOOOJHOTO TMaACHUs, XECTKOCTh NPYKHHBI, KOAPQPUIIUEHT
TPEHHsI CKOJBXKECHHsI, MEXaHH4ecKas pabdoTa U MOIIHOCTb, YacToTa H
nepuoJ, KoyieOaHWii MaTeMaTH4ecKoro U TMPY>KUHHOTO MAasTHUKOB,
onTHYecKash Cuia coOuparouieil JIMH3bL, PAAUOAKTUBHBIN  (OH):
IUIAaHUPOBATh M3MEPEHHUs, COOUpaTh IKCHEPUMEHTAIbHYIO YCTAaHOBKY HU
BBITIONHATh M3MEPEHUS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HaYeHHUE BEJIMYMHBI U aHATTU3UPOBAThH MOIYICHHBIE PE3YIIbTAaTHI C yUETOM
3aJJaHHOM MOTPEIIHOCTH U3MEPEHUH;

co0JII0AaTh NMpaBuiia TEXHUKU 0€30IacCHOCTH IpU padboTe ¢ 1a00paTOPHBIM
000py10BaHUEM;

pa3iauyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3NYECKUX MOJIEIICH:
MaTepuaabHas TOYKa, aOCOMIOTHO TBEPIOE TENO, TOYCHHBIH HCTOYHUK
CBeTa, JyY, TOHKas JIMH3a, IUIAHETapHas MOJENIb aTroMa, HYKJIOHHas
MOJIeIb ATOMHOTO S]Ipa;

XapaKTepu30BaTh MNPUHIMMBI JEUCTBUS W3YYECHHBIX TPUOOPOB U
TEXHHYECKUX YCTPOMCTB C OMOPOH Ha WX OMHCAHHUA (B TOM YHCIE:
CHUIOMETP, JNATYUKH IOJIOKEHUS, PACCTOSHUS M YCKOPEHMsI, paKeTa,
9XOJOT, OYKH, Iepuckom, (oToanmapar, ONTUYECKHE CBETOBOJBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), UCHONB3ys 3HAHHUS O
CBOMCTBaX (MBMYECKUX SBJICHUH W  HEOOXoaumble (Pu3NUecKue
3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbI M CXEMATHUYHbIE PUCYHKH H3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX NPUOOPOB M TEXHOJOTHMUYECKHUX MPOLECCOB
NpU pPEUICHUH YYeOHO-TIPAKTHYECKUX 3a1ad, ONTHYECKHE CXEMBI IJIs
NOCTPOEHUS NU300PAKEHUI B IJIOCKOM 3€pKajie U COOMpAroLIeH JIMH3E;
OPUBOJAUTH  TMpUMEpPbl  (HAXOAWTH  HWHPOPMAIMIO O  TpHUMEpax)
MPAKTUYECKOTO HCIOJIb30BaHUSA (PU3UUECKMX 3HAHUA B TOBCETHEBHOM
KU3HM JIJIs1 oOecrieueHust 0€30MacHOCTH MPU OOpaIlieHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHECHUS 3JI0POBbS U COOIIOACHHS
HOPM 3KOJIOTUYECKOTO MOBEJCHUS B OKPY>KaIOIIEH cpejie;

OCYIIECTBIISITh TMOMCK HHpopManuu (U3MYECKOTO COJAEp)KaHUS B
HNuTepHere, caMOCTOATENHHO (HOPMYIHUPYs TIOMCKOBBIN 3apocC, HaXOAUTh



MyTHA OMPEJENICHUsI JOCTOBEPHOCTH MOJIYYeHHON MHPOpPMAIIMH Ha OCHOBE
MMEIOLIMXCS 3HAHUU U JTOTIOJIHUTENBHBIX NCTOYHUKOB;

* HCHOJb30BaTh IIPU BBIIIOJHEHUU YYE€OHBIX 33JJaHUIl HAYyYHO-TIOMYJISIPHYIO
IUTEpaTypy (QU3NYECKOrOo  COAEp)KaHUs, CIPABOYHBIE MaTepuabl,
pecypcnl ceti IHTEpHET, BnageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;

* CO3/1aBaTb COOCTBEHHbBIE NUCHbMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
MHPOpPMAIMU U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOTO COAEPIKAHMUA,
nyOIMYHO NPECTABIATh PE3yIbTaThl IPOEKTHON MM HCCIIEA0BATEIbCKOM
NEATEIBHOCTH, NPU O3TOM TPAMOTHO  MCHOJIB30BAaThb  W3YYCHHBIN
MOHSATUMHBIN anmapar HM3ydyaeMoro pasjena (U3UKA U CONPOBOXKIATh
BBICTYIUICHHE TIpe3eHTaluel ¢ y4éToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB.

TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KoaunuecTBo yacoB

HaumeHoBaHue pa3ie/ioB U TeM
Ne n/n Kourpoabnbie IIpakTHyeckue
MporpamMMmsl Bcero

padoThI padoThI

Pa3nes 1.®Pusuka u e€ posib B IO3HAHMH OKPY/KAKOIIEro MHpPa

11 ®duszrka - HayKa 0 IpUpoae 2
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1.2

1.3

duzndeckre BEIIMYNHBI

ECTGCTBCHHOH&y‘IHHﬁ METO/J ITO3HAHUA

Uroro no pazgeny

Paznen Z.HepBOHa‘laJILHLIe CBCICHUSA 0 CTPOCHUM BelIECTBA

2.1

2.2

2.3

Crtpoenue BemecTna

I[BI/I)KCHI/IC U B3aMOJICHCTBHE YaCTHIL
B€IICCTBA

ArperaTHble COCTOSIHMSI BELLIECTBA

Hroro no pasaceiny

Paznen 3./IBu:xeHue U B3auMo/ielicTBHE TeJl

3.1

3.2

3.3

Mexannueckoe OBUKEHUE
Nuepuusi, Macca, INIOTHOCTD

Cuna. Bunpe! cun

Uroro no pazgeny

Pa3nen 4./1aBjieHue TBEPABIX TeJl, dKUIAKOCTEH U ra3oB

4.1

4.2

4.3

4.4

Hasnenue. Ilepenayua naBieHus: TBEPIbIMU
TCJIaMU, ) KUJAKOCTIAMU U ra3daMu

I[aBJ'ICHI/IC KHUAKOCTHU

ATMmochepHoe TaBieHne

JlericTBUE KUJIKOCTH U Ta3a HA MOTPYKEHHOE
B HUX TE€JIO

Uroro no pazgeny

Pa3zpnen 5.PaGoTra u MOIIHOCTB. JHEprus

5.1

5.2

PaGora v MmouHOCTH

[IpocThie MEXaHU3MBI

14

21

21
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5.3

MexaHnueckas SHeprus

Hroro no pazaeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

8 KVIACC

Ne o/

HaumeHnoBaHuUe pa3/iesioB U TEM
MPOrpamMmmbl

Pa3zgen 1.TensioBbie ABJICHUSA

11

1.2

CTpoeHue U CBOMCTBA BEIIECTBA

TenoBsle mpoueccsl

Hroro no paszneny

Paznes 2.2yekTpryecKkne 1 MATHUTHBIC SIBJICHHSA

2.1

2.2

2.3

2.4

DNeKTpUUYeCcKue 3apsiabl. 3apsHKEHHBIE Tella U
WX B3aUMOJEHUCTBUE

IToCTOSIHHBIN DIIEKTPUYECKUN TOK
MarHuTHBbIE SIBICHUS

DJIEKTPOMArHuTHAsT MHYKIHS

Uroro no pazgeny

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

9 KIIACC

Ne n/n

HanmeHoBaHMe pa3ie/ioB U TeM
NPOrpamMMbl

12

68

Koan4yecTBO 4acoB

Bcero

21

28

20

KonTpoabubie
padoThI

KoaunuyecTBO 4acoB

Bcero

KontpoabHubie
padoThI

12

IMpakT4yeckue
padoTbI

1.5

145

IIpakTH4eckue
padoThI
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Pa3zgen 1.Mexannueckue siBJeHHUS
MexaHndeckoe IBIKEHNE U CIIOCOOBI €T0

1.1

OIUCAHUS
1.2 BsaumonelictBue Ten
1.3 3aKOHBI COXPAaHEHHS

Uroro no pazgeny

Pa3zgen 2.Mexannueckue KoJ1e0aHus U BOJIHBI

2.1 MexaHnueckue KoJieOanus

2.2 MexaHnueckue BOJIHBL. 3BYK

Uroro no pazgeny

10

20

10

40

8

15

Paznen 3.3J1€KTpOMaI‘HI/ITHO€ moJie U 3JICKTPOMAIrHUTHBIC BOJIHBI

31 DIIEKTPOMArHuTHOE TOJIE U

SJICKTPOMArdMTHBIC BOJIHBL
Uroro no pazgeny

Pa3zgen 4.CBeToBbI€ IBJICHUSA

4.1 3aKOHBI PaCIPOCTPAHEHUs CBETA
4.2 JIuH3BI ¥ OoNTHYECKHE TPUOOPHI
4.3 Paznoxxenue 6enoro cBera B CEKTP

Hroro no pazneny

Pa3zgen 5.KBaHTOBLIE IBJICHUSA

51 Hcnyckanue v NOriaonieHue CBeTa aToMOM
5.2 CrtpoeHune aTOMHOTO s1pa
5.3 SnepHble peakuuu

Uroro no pazgeny

Paspnen 6.I1oBTOpHUTEILHO-000011aI01IIMIT MOAYIb
[ToBTOpEeHHE 1 0000IIIEHNE CONEePKAHUS

6.1
Kypca ¢pusnku 3a 7-9 kimacc

Uroro no pazgeny

6

6

15

17
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OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 3 27

IHOYPOYHOE IINTAHUPOBAHHUE
7 KUIIACC

KoaudecTBO 4acoB

Ne Jara

Tema ypoka Konrpoabnbsie IIpakTnyeckue
n/n Bcero u3yueH:
padoThI padoThI

®dusuka — Hayka o npupoze. SBnenus
npupoibl. usnyeckue sBICHUS
MexaHuueckue, TeIoBbIe,
3JEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 1
3BYKOBBIE SIBJICHUS

du3nyecKkue BEJIMYMHBI U UX
u3MepeHue

VYpok-uccnenosanue "M3mepenue
TEMIIEPATYPHI IIPU TOMOIIH
KHUJKOCTHOTO TEPMOMETpA U JaTUNKa
TEeMIEpaTyphl"”

Kak ¢u3uka u npyrue ecrecTBeHHbIE
HayKH U3y4aroT IPUPOLY.
EcrecTBEeHHOHAYYHBIN METOT 1
no3Hanus. Onucanue GU3NYECKuX
SIBJICHUH C IIOMOLIBIO MOJENIEH
VYpok-uccnenosanue "IIposepka
TUIOTE3bl: NAJTBbHOCTD NOJIETA IIapHKa,
MYIIEHHOTO TOPU30HTAJIBHO, TEM
Oosblire, yeM OoJblIe BHICOTA ITycKa"
Crpoenue BemecTBa. OMbITHI,
JIOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE 1
BellecTBa

JIBr>KeHHE YacTHI] BEIISCTBA 1

Ypoxk-uccienoBanue «OnbIThI IO
HaOJIIOJICHUIO TETJIOBOTO PACIIUPEHUS 1 1
ra3oB»


https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25
26

ArperaTHbIe COCTOSIHUS BEIIeCTBA
B3anmocBsa3b MEX1y CBOMCTBAMU
BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSX U UX
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BOJBI

MexaHH4ecKoe JBHKEHHE.
PaBHOMEpHOE 1 HEpaBHOMEpPHOE
JBHKEHHE

Ckopoctb. Enunuiel ckopoctu

Pacuer IIyTHU U BpCMCHU IBUKCHU

Wuepuust. 3aKoH UHEPIMHU.
BzaumoeiicTBue Teln Kak NMpUYrHa
W3MEHEHUS CKOPOCTH JIBUKEHUSI TEJ
IInoTHOCTE BemiecTBa. Pacuer Macchl u
o0BbeMa Tea o €ro IMJIOTHOCTH
JlaboparopHas pabota «Onpenenenue
IUIOTHOCTH TBEPAOTO TENA»

Pemenne 3anau mo treme "I11oTHOCTE
BemecTsa"

Cuna xak XxapakTepuCTHKa
B3auMoeicTBus Ten. Cuma ynpyrocrH.
3akoH ['yka

JIaGoparopHas pabota «/3yuenue
3aBUCUMOCTH PACTSKEHUS
(medopmariun) py>KUHBI OT
MPUIIOKEHHOMN CUIIBD)

SIBnenne Tarorennsa. Cuia TSHKECTH
CBs13b MEXly CHJION TSKECTH U MacCou
Teaa. Bec Tena. Pemenue 3agad 1mo
teme "Cuna tsoxect"

Cuiia TsKeCcTy Ha APYTHX IJIaHeTax.
du3nuecKne XapakTepUCTUKH TIAHET

N3amepenune cun. JJunamomerp

Bec Ttena. HeBecomocTth

Crnoxenue JABYX CHUJI, HAIIPABJICHHBIX


https://m.edsoo.ru/ff0a0378
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27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

1o OAHOM mpsiMoi. PaBHoAeCTBYOIIIAs
CHUII

Pemenue 3amau mo reme
"PaBHoneiicTByromas cui"

TpeHue CKOJIbXKEHUSI U TPEHUE TTOKOSI.
Tpenue B IpUpOAE U TEXHUKE
JlaboparopHas padora «/3yuenue
3aBUCHMOCTH CHUJIBI TPCHUS
CKOJIBKEHUS OT CHJIBI IaBJICHUSI U
XapakKTepa CONMPUKACAFOITUXCS
MTOBEPXHOCTEH

Pemenue 3apa4d Ha onpeneneHue
PABHOJECHCTBYIOLIEN CHIIBI

Pemenue 3amau mo remam: «Bec Tenay,
«I"paduueckoe u300pakeHUE CUIT»,
«Cunbly, «PaBHOIEHCTBYIOIIAS CHIT»
KontponbHas paboTa mo TeMam:
«MexaHnueckoe IBKeHuey, «Macca,
TJIOTHOCTBY, «Bec Tenay,
«I"paduueckoe n300pakeHUE CUI»,
«Cumb»

JaBnenue. CriocoObl yMEHbILIEHUS U
YBEITUYCHUS JaBICHUS

JlaBrienue ra3a. 3aBUCUMOCTD JIaBIICHUS
raza ot o0bEma, TeMIepaTypbl
[Iepenaua naBiieHUs TBEPABIMU
TeJlaMH, )KUJIKOCTSAMH U Ta3aMH. 3aKOH
ITackans

JlaBneHue B KUAKOCTH U rase,
BBI3BAHHOE JICWCTBUEM CHIIBI TSKECTH
Pemenne 3agau o teme «JlaBinenue B
JKUJIKOCTH M Ta3e. 3akoH Ilackansy

Coobmarommumecs: cocy/sl

I'mpopaBnuueckuit mpecce

Manomertpsl. [lopuaeBon
SKAKOCTHEIN Hacoc

Atmocdepa 3emin. [IpudarHb
CYLIECTBOBAHMSI BO3AYIIHON 000JI0UKH
3emin. 3aBUCUMOCTh aTMOC(EPHOTO


https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
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JIABJICHUS OT BBICOTHI HAJl yPOBHEM
Mops

Bec Bo3ayxa. ATMocdepHoe naBieHue

N3mepenue atMochepHOro JaBiIeHHUS.
OnbiT Toppuuennu

3aBUCUMOCTB aTMOC(HEPHOTO JaBICHHUS
OT BBICOTHI HaJl ypOBHEM MOPS
Bbapomerp-anepoua. AtmochepHoe
JABJICHUE HA PA3JIMYHBIX BBICOTAX
Pemenue 3agau nmo reme
"AtmochepHoe naBieHue"

JlelicTBue KUIKOCTH U ra3a Ha
MOTPYKEHHOE B HUX TeJN0. ApXuMeaI0Ba
cuiia

JlaboparopHas pabota «OnpeneneHue
BBITAJIKUBAIOLLEH CHJIBI, AEHCTBYIOLIEH
Ha TeJ0, MOTPYKEHHOE B JKUJIKOCTHY
JlabopaTopHas paboTa 1o Teme
«HMccnenoBanue 3aBUCMMOCTH Beca
TeJa B BOJIE OT 00bEMA MOTPYKEHHOM B
KUJKOCTh YacTH TeJla»

IlnaBanue Temn

JIaGoparopHas pabota
"KoHcTpynpoBaHnue apeomeTpa win
KOHCTPYMPOBAHUE JIOAKHU U
onpeereHue e€ rpy30no bEMHOCTH"
Pemenue 3agad mo temam: «IImaBanue
cynoB. BoznyxonnaBanuey, «JlaBienue
TBEPABIX TEJ, KUAKOCTEN U ra30B»

Mexanunueckasi paborta

MomntHocts. EquHUIEI MONITHOCTH

VYpok-uccnenoranue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM MPHU MOABEME
I0 JiecTHHIIE"

[IpocTeie Mexanu3mbl. Poryar.
PaBHOBecue cun Ha peiuare
Kontponbhas paboTta mo teme


https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
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«/laBieHue TBEPABIX TN, )KUIKOCTEH U
ra3oB» / Beepoccuiickas npoepouHas
paborta

PesepBHelit ypok. Pabora ¢ Tekctamu
1o TeMe «JlaBiieHue TBEPBIX T,
KUJKOCTEH U Ta3oBy / Beepoccuiickas
npoBepouHas paboTa

Prruaru B TexHuke, ObITY U IPUPO/IE.
JlaboparopHas padorta «/ccnenoBanue
YCIIOBUM PABHOBECHSI pblUara
Pemenue 3angau no reme «Y cioBus
paBHOBECHSI pbIYara

KoaddumnmenT mone3noro neicTBus
Mexanusma. Jlaboparopnas pabora
«M3mepenue KIIJI HaknOHHOM
IIJIOCKOCTH

Pemenue 3agau mo teme "Paborta,
momHocTh, KITI"

Mexanuueckas SHEprusl.
Kunerndeckas u moTeHImaibHas
SHEPTUs

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTHH

YPOK-3KCIIEPUMEHT MO TEME
"DKCIepUMEHTAIBHOE OIPENETICHHE
W3MEHEHUs KUHETUYECKON 1
MOTEHIMAIBHON SHEPTUU IPU
CKATBIBAaHUHM Te€Ja IO HAKIIOHHOM
IJIOCKOCTH"

KonTponbnas padota no teme «Pabora
Y MOIIHOCTb. DHEPIUs»

Peseprubrit ypok. Pabora ¢ Tekctamu
o Teme "MexaHuyeckoe ABuxeHue"
PesepBHblit ypok. Pabota ¢ Tekctamu
o Teme "Pabota. MomHOCTb.
Oneprus"

OBUIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

8 KUIACC

68

0.5

0.5

12


https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
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Tema ypoka

OCHOBHBIE MOJIOKEHHS MOJICKYJISIPHO-
KUHETHUYECKON TEOPUU U UX ONBITHBIC
MOJTBEPKICHUS

Macca u pa3Mep aTOMOB U MOJIEKYJT
Mopaenu TBEPAOTO, KUAKOTO U
ra3000pa3HOro COCTOSHUI BEIECTBA
OObscHEHnE CBOMCTB TBEPAOTIO,
YKHUJKOTO U Ta3000pa3HOT0 COCTOSIHUI
BCIIIECTBA HA OCHOBE ITOJIOKCHHI
MOJIEKYJIIPHO-KUHETUYECKON TEOPUU

Kpucrannuueckue u amopgHbie Tena

CmaumnBaHue U KaWUISIPHOCTbD.
IToBepXHOCTHOE HaATsIKEHUE

TenmoBoe paCcInpeHUC U CKaTUC

Temnepatypa. CBsi3b TEMIIEPATYPHI CO
CKOpPOCTBIO TETJIOBOTO IBUKEHHUS
4acTHIl

Buytpennss sneprus. CriocoOsl
U3MEHEHHUS BHYTPEHHEN YHEPTUH

Buns! Tenionepenaun

VYpoxk-koHpepenuus "[Ipakruyeckoe
HCIOJIb30BAHUE TEIUIOBBIX CBOMCTB
BEIIECTB U MaTepUAJIOB B LIEJSX
sHeprocOepexkeHus"

KonunuecTBo Temnotel. Y aenpHas
TEIJI0EMKOCTh

YpaBHeHHE TEIJIOBOTO OaaHca.
TemooOMeH U TEMI0BOE paBHOBECUE
JlabopaTtopHas padota "HccnenoBanue
SIBJICHHSI TETUIOOOMEHA NpU
CMELIMBAaHUU XOJIOJHOU U ropsyen
BOJIbI"

Pacuer konnuecTBa TEMIOTHI,

Koaun4yecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3yYeH]


https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
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He00XO0IMMOT0 JIJIsl HAarpeBaHusl Teja U
BBIJIEJISIEMOT0 UM MPU OXJIAKICHUU
JlabopaTopHas pabora "OnpeneneHue
yIeJIbHOM TEMJI0EMKOCTH BeliecTra"
OHeprus TomuBa. Y iejabHasi TerjaoTa
cropanus

IInaBnenue u oTBepAEeBaHUE
KPUCTAJUIMYECKUX TeJl. Y IeJIbHAs
TEIIOTA IJIABJICHUS

JlaboparopHas padota "Omnpenenenue
yZI€JIbHOM TEIUIOTHI TUIaBJICHUS JIbaa"
[TapooOpa3zoBaHue 1 KOHJCHCAIIHSL.
Hcnapenue

Kunienne. Y nenbHas temiora
napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCUMOCTh TEMIIEPATYPhI KUIIEHUS
0T aTMOoc(hepHOTrOo aBICHHS
Brnaxnocts Bo3ayxa. JlaboparopHas
pabota "OnpeneneHre OTHOCUTEIBHON
BJIQKHOCTH BO3/yxa"

Pemenue 3agad Ha onpeneneHue
BIIQXKHOCTH BO3/TyXa

[TpuHnUnIBl pabOTH TETTOBBIX
neurateneit. [lapoBas TypOuna.
JIBuraTenb BHYTPEHHETO CTOPAHUS
KII/I TermoBoro npuratens. TemniaoBbie
JIBUTATENH U 3alIUTa OKpYyKaroueil’
cpenbl

3aKOH COXpaHEHUs U IPEBPAILCHUS
SHEPTHH B TETUIOBBIX MPOIECcax
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
teme "TeruoBsie siBiieHus. I3MeHeHne
arperaTHbIX COCTOSIHMI BeriecTa"
KonTponpHas pabota mo teme
"TennoBsle sBneHus. MI3MeHeHue
arperaTHbIX COCTOSIHMI BeriecTa"
DnekTpusanus tei. /[Ba poaa
IIEKTPUUYECKUX 3apsAI0B
VYpoxk-uccienoBanue "DaeKTpuzanus
TeJl UHAYKIMEH U PU


https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
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CONPUKOCHOBEHUH"

B3anmMopeiicTBre 3apsyKEHHBIX TEIl.
3akon Kynona

OnexTpuueckoe nojie. HanpspkeHHOCTD
JIEKTPUYECKOro noiis. [Ipunnun
CYTNEPIIO3UIINH JIEKTPUUECKUX MOJICH
HocuTenu snekrpuyueckux 3apsjios.
DnemeHTapHbIi 3apsia. CTpoeHue
aToMa

[TpoBOAHMKY U TUAJIEKTPUKU. 3aKOH
COXPaHEHHUS ANEKTPUUYECKOTO 3apsaa
Pemenue 3aga4 Ha npuMeHeHUE
CBOMCTB AJICKTPUYECKUX 3aPSI0B
DNEeKTPUYECKHUM TOK, YCIOBHS €T0
cyuectBoBaHus. IcToOuHUKH
ANEKTPUYECKOTO TOKa

JIeMCTBUS SIIEKTPUYECKOTO TOKa

VYpok-uccnenosanue "Jleiictue
JIEKTPUUYECKOTO MOJISl Ha IPOBOJHUKH
U AUDJIEKTPUKHN"

DNeKTpUYecKuil TOK B MeTaax,
AKHJIKOCTSX U ra3ax

DneKkTpuyecKas 1ernb U €€ COCTaBHbIE
9acTH

Cuna Toxka. JlabopartopHas pabota
"N3mepeHue u peryiupoBaHue CUIbI
TOKa"

DJeKTpUUeCcKoe HapsHKEHHE.
Bonbr™merp. JlaGopaTopHas pabora
"N3mepeHue u peryiupoBaHue
HanpspkeHus"

ConpoTHBieHNE NPOBOJHUKA.

VY aenbHOE CONPOTUBIIEHNE BELIECTBA
JlabopaTopHas pabota "3aBUCUMOCTh
ANEKTPUYECKOTO CONIPOTUBIICHUS
MIPOBOJIHUKA OT €r0 JJTUHBI, IJIOIIA 1
MIONIEPEYHOr0 CEUYEHUsl U Marepuana”
3aBUCUMOCTb CHJIBI TOKA OT
HanpspkeHus. 3akoH OMa 1715 yyacTka

0.5

0.5


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.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
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enu
JlaGopaTopHas pabora "VccienoBanue
3aBUCHUMOCTH CHJIBI TOKA, HUTYIIETO
4yepe3 pe3ucTop, OT COMPOTUBIICHUS
pe3ucTopa M HANPSHKCHHUS Ha
pesuctope"

ITocnenoBarenbHOE U NapaieIbHOE
COEIMHEHUS IPOBOIHUKOB
JlabopaTopHas padora "IIpoBepka
MIpaBHJIa CIOKEHHSI HAMIPSHKSHUN TIPH
MOCIIEI0BATEIHLHOM COCTUHEHUH JIBYX
pe3uctopos”

JlaboparopHas pabdora "IIpoBepka
TIpaBWJIA JJISI CHITBI TOKA MIPU
napajuieIbHOM COCIMHEHUH
pe3uctopon”

Pemenue 3a1a4y Ha IpUMEHEHHE 3aKOHA
Owma 17151 pa3nuyHOro COeIMHEHUS
MIPOBOHUKOB

PaboTa 1 MOIITHOCTE AJIEKTPUUECKOTO
Toka. 3akoH Jlxoyns-Jlenna
JlabopaTtopHas pabota "OnpeneneHue
PaboOTHI M MOIIIHOCTH JIEKTPUUECKOTO
ToKa"

DneKTpuuecKre enu U MOTpeOuTenn
ANEKTPUYECKON SHEPTUU B OBITY.
Kopotkoe 3ambikanue

[TocTosiHHBIE MAaTrHUTBI, UX
B3aUMOJICHICTBHE

Ypoxk-uccnenopanue "M3yuenune nonei
IMOCTOSTHHBIX MarHUTORB"

MaruauTHO€e noJjie. MarHuTHOE moJie
3eMIi ¥ ero 3HaueHUe IS )KU3HU Ha
3emie

[ToaroroBka K KOHTPOILHOU paboTe MO
TeMe "DIJIEKTPUYECKHE 3aps/Ibl.
3apsKEHHbIE Tela U UX
B3auMoAccTBUA. I10CTOSHHBIN
AJIEKTPUYECKUM TOK"

Kontponbhas pabota mo teme


https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
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"DnexkTpuuecKue 3apsabl. 3apsKCHHbIC
TeJa U UX B3aUMOJICHCTBUSI.
[TocTostHHBIN NEeKTpUYECKUA TOK" /
Bcepoccuiickas mpoBepouHas paboTa
PesepBHelit ypok. Pabora ¢ Tekctamu
110 TeMe "[1oCTOSHHBIN 27eKTpUUECKUi
Tok" / Beepoccuiickas mpoBepouHast
paborta

OnbIT OpcTeaa. MarautHoe nose
ANEKTPUYECKOr0 TOka MarHuTHoe mose
KaTYIIKH C TOKOM

[IpuMeHeHue >EeKTPOMarHiuTOB B
texHuke. Jlaboparopnas pabora
"N3y4yeHue neiicTBUSI MarHUTHOTO
TIOJIs1 Ha MPOBOAHUK C TOKOM"
DNeKTPOABUTATENb IIOCTOSTHHOTO TOKA.
Hcnonb3oBanue anekTpoaBuraTeneii B
TEXHUYECKHUX YCTPONCTBAX U Ha
Tpancnopte. JlaboparopHas pabota
"KoHcTpynpoBaHue 1 U3ydeHue
paboThI neKkTpoaBuraTesns”

OmnbrTel @apasest. 3akoH
AJIEKTPOMArHUTHON WHIYKITUU.
[IpaBuio Jlenna

Onextporenepatop. CriocoObl
MOJIYYEHUS JIEKTPUUECKON SHEPTUH.
DNEeKTPOCTaHIINH Ha BO30OHOBIISEMBIX
HMCTOYHHUKAX SHEPTUU

[ToaroroBka Kk KOHTPOJIBHOU padoTe MO
Teme "DIEeKTPUIYECKUE U MarHUTHbIE
SIBJICHUS "

KonTponbnas pabora no teme
"DJIeKTpUUECKUE U MAarHUTHbBIE
SIBJICHUS"

PesepBHblIit ypok. Pabota ¢ Tekctamu
o teme "TemnnoBsie aBiIeHUS"
Peseprubrit ypok. Pabora ¢ Tekctamu
1o Teme "MarHuTHsbl€e siBiIeHUS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME
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https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
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https://m.edsoo.ru/ff0acc5e
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Tema ypoka

MexaHnndeckoe JBHKEHUE.
MarepuanbHas TOUKa

Cucrema orcuyera. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBUKEHUS
PaBHOMEpHOE nIpsiIMOJIMHEWHOE
JBUYKEHUE

HepasHoMepHOE NpsIMOIUHENHOE
nekenue. CpeHsst © MTHOBEHHAS
CKOPOCTH

[IpsiMonHENTHOE paBHOYCKOPEHHOE
JNBUKEHUE. Y CKOpEHUE

CkopocTh MPSAMOIMHENHOTO
PaBHOYCKOPEHHOTO JABIKeHUs. ['paduk
CKOPOCTH

JlabopaTtopHas pabota "OnpeneneHue
YCKOPEHHUS TeNa IPU PaBHOYCKOPEHHOM
NBIMDKEHHUH 110 HAKJIOHHOM IIOCKOCTH"
CBoboanoe nagenue tei. OnbITh
lanunes

PaBHOMeEpHOE ABMXKEHUE TTO
okpy>kHocTH. [leproa u yacrora
oOparienus. JIuneiinas u yriosas
CKOPOCTH

[{eHTpOCTpEMUTENBHOE YCKOPEHHE

IIepBbiit 3ak0oH HproToHa. BekTop cuibl

Bropoii 3akon HeroToHa.
PaBHOnelicTBYIOIIASA cHJla
Tpertnii 3akoH HproTOHA.
Cynepno3unus Cui

Pewrenue 3anad Ha npuMeHeHUe
3aK0HOB Hpl0TOHA

Cuna ynpyroctu. 3akoH ['yka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
HU3YUYeHY


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
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Pemenue 3ampau no reme «Cuiia
YIIPYTOCTH

JlabopaTtopHas pabora «OnpeneneHue
KECTKOCTH TIPY>KUHBI»

Cuna tpenus

Pewenue 3ampau no reme «Cuita
TPEHUsD)

Jlaboparophas pabdota "Omnpenenenue
Kod(dulIeHTa TPEHUS CKOIbXKEHUS"
Pemenue 3anay no teme "3aKoHbI
Herorona. Cuna ynpyroctu. Cuna
TpeHUs"

Cuna TsKeCTH M 3aKOH BCEMUPHOTO
TATOTEHUA. Y CKOpEeHUE CBOOOIHOTO
MaJIeHUs

Ypok-koHpepenus "JBmkeHue Ten
BOKPYT I'PaBUTALlMOHHOTO IIEHTPA
(Conueunas cucrema). ['amaktuku"
Pemenue 3anay no teme "Cuna TsyxecTi
Y 3aKOH BCEMUPHOT'O TATOTEHUS"
[IepBasg kocMHuUecKasi CKOPOCTb.
HesecomocTs u neperpysku
PaBHOBECHE MaTeprabHON TOUYKH.
AbcomoTHO TBEPIOE Teno. PaBHOBecue
TBEPAOrO TeJIa C 3aKPEIUIEHHOI OCBIO
BpaueHus. Moment cuisl. Llentp
TSXKECTH

PaBHOBeCHE MaTEepHAIBHON TOUKH.
AGcomoTHO TBEpIOE Teno. PaBHOBecHe
TBEPJOTO TENA € 3aKPEIVIEHHOW OCBIO
BpauieHuss. Moment cuibl. LienTp
TSAKECTH

Pemrenue 3ampau no reme "MomeHT
cuibl. LleHTp TsxecTn"

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
TeMe "MexaHudecKoe IBIKEHHUE.
BsaumogeiictBue Ten"

Kontponbhas pabota mo teme
"MexaHuYecKoe ABUKECHUE.


https://m.edsoo.ru/ff0aeca2
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
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BsaumogeiictBue Ten"

Nmnynbe Tena. UMmnynbse cuiibl. 3aKoH
COXPaHEHHUS UMITyJIbCa. YIIPYroe u
HEYIPYroe B3auMOJCICTBHE

Pemrenue 3ampau no reme "3akon
COXpPaHEHHUs uMIysbca"
VYpoxk-konpepenuus "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"

Mexanunueckasi paboTa U MOIIHOCTb

Pabota cuibl TshKeCTH, CHIIBI YIPYTOCTH
U CUJIbI TPEHUS

JIaGoparopHas pabota «Onpenenenue
paloThI CUJIBI TPEHUS IIPU
PaBHOMEPHOM JIBM)KEHUH TeJa IO
TOPU30HTAJILHOM TOBEPXHOCTH»

CBs13b 2HEPrUM U PAOOTHI.
[ToTrenumanpHas sHEpPrust
Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPTUU

3aKOH COXpaHEeHHUsl PHEPTUU B MEXAHUKE
JIaGoparopHas pabota «/3yuenue
3aKOHA COXPAHEHUS SHEPTHI)
KonebarenbHoe 1BUKEHUE U €r0
XapaKTePUCTUKU

3aTyxaromue KojieOaHusl.
Breinyxxaennsie kosnebanus. Pezonanc
MareMaTnyecKkuil ¥ Npy>KUHHBIA
MasiTHUKH

VYpok-uccnenoBanue «3aBUCUMOCTh
nepuo/ia KojaebaHui 0T KEeCTKOCTH
NPY>KUHBI U MAaCChI Tpy3a»
[IpeBpamienue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHUIX
JlabopaTtopHas pabora «OnpeneneHue
4acTOTHI U TIeproia KojaeOaHui
NPY>KUHHOTO MasiTHUKA»

JIaGoparopHas pabota «IIpoBepka
HE3aBUCHUMOCTH NIEpro/1a KoJeOaHmi
Ipy3a, MOABEIIEHHOTO K HUTH, OT MacChl
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rpy3a»
Mexanunyeckue BoHbI. CBOWMCTBA
MeXaHU4YecKux BoJH. [IpoonbHbIe 1
MONEPEYHbIE BOJIHbI
Ypok-koHpepeHmnus "MexaHndeckue
BOJIHBI B TBEpJOM Tene. CelicMuyeckue
BOJIHBI"

3Byk. PactipocTpaneHnue u oTpakeHue
3ByKa

Ypok-uccnenosanue "HabmroneHue
3aBHCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKUI PE30HAHC
Ypok-koHpepeHus "YIbTpa3ByK U
nH(}pa3ByK B IPUPOJIEC U TEXHUKE"
[ToaroroBka Kk KOHTPOJILHOM paboTe MO
TeMe "3aKOHbI COXPAHECHHUS.
Mexanuueckre KoneOaHus U BOJTHBI"
Kontponbnas pabota mo teme "3akOHbI
coxpaHeHus. MexaHu4eckue KojiebaHus
1 BOJIHBI"

DNeKTPOMarHuTHOE TOJIE.
DNeKTPOMarHUTHBIE BOJHBI

CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
Ypok-koupepennus "kana
ANEKTPOMATrHUTHBIX BOJIH.
Hcnonbs3oBanue 31€KTPOMarHUTHBIX
BOJIH JIJIs COTOBOM CBSI3H"
VYpoxk-uccienoanue "M3yuenne
CBOMCTB AJICKTPOMArHUTHBIX BOJIH C
MTOMOIIIbI0 MOOMIIBHOTO TenedoHa"
Pemrenue 3a1au Ha onpeneneHue
YacTOTHI U JJTUHBI 3JIEKTPOMArHUTHOM
BOJIHBI

DneKTpoMarHuTHasi IpUpoa CBeTa.
CxopocTts cBeta. BoiHOBBIE CBOMCTBA
cBeTa

Uctounnku cBeta. [IpsimMonuueitHoe
pacnpocTpaHeHHe cBeTa. 3aTMEHUs
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ComHia u JIyHsl

3aKOH OTpa)KEHHs CBETA. 3epKaia.
Pemenue 3a1a4y Ha IpUMEHEHHE 3aKOHA
OTpaXXK€HUs CBETA

[Ipenominenue cBera. 3aKoH
MPEJIOMJICHUS CBETA

[TosiHOE BHYTpEHHEE OTPAKEHUE CBETA.
Hcnonb30BaHue MOJHOTO BHYTPEHHETO
OTpPaXEHUS B ONTHYECKHUX CBETOBOJAX
JlaboparopHas pabdota "Hccrnenoanue
3aBHCHMOCTH YTJia IPeIOMIICHUS
CBETOBOI'O JIy4a OT yIJla aJeHUs Ha
rpanuue "Bo3yx-cTexno""
Ypok-koHpepernus "Micnoas3oBaHue
TOJTHOTO BHYTPEHHETO OTPaKECHHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"

JImu3el. OnTHyeckas cuia JHMH3EI

[TocTpoenne n3o0pa>keHUi B IMH3aX

JlabopaTtopHas pabota "OnpeneneHue
(hOKYCHOTO pacCTOSIHUS U ONTHYECKOM
CHUJIBI COOMpAroIIe JTUH3HI"
VYpok-koHpepenmus "OnTuueckue
JIMH30BbIe TPUOOPHI"

I'na3 kak ontuyeckas cucrema. 3peHue

Ypok-kouhepenius "JlepexTr 3peHusl.
Kak coxpanuts 3peHue”

Paznoxenue 6e10ro cBeTa B CIEKTP.
Omnbitel HetoToHna. Crnoxxenue
CIEKTpaJIbHBIX 11BETOB. Jlucnepcust
cBeTa

JlabopaTtopHas padota "OMBITHI 11O
Pa3oKeHUIo OesIoro CBeTa B CIEKTP U
BOCTIPHSTHIO [[BETA MTPEIMETOB TIPH MX
HaOJII0ICHNH Yepe3 [BETOBbIE
¢buabTpel"

Ypok-nipaktukyM "BoiHOBBIE CBOMCTBA
cBeTa: AMcIepcus, MHTepdepeHuns u
nudpaxus’”
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OmnbiTel Pe3epdopna u mianerapHas
MOJEJIb aTOMa

[Toctynater bopa. Moaens atroma bopa
Hcnyckanue 1 MOIIOLMIEHUE CBETA
aroMoM. KBaHTbl. JInuHeluarTbie
CHEKTPhI

VYpoxk-npaktuky™m "Habmonenne
CIIEKTPOB UCITYCKaHUs"

PagnoakTUBHOCTE U €€ BUIBI

CrpoeHue aToMHOr0 siipa. Hykinonnas
MOJIETIb

PaguoakTuBHBIE IPEBpAILICHHUS.
N3oTomsl

Pemenue 3anay no teme:
"PanuoakTuBHBIC peBpalieHus"
[Iepnon nonypacnana
VYpox-koupepenuus "PagroakTuBHBIC
U3JIy4eHUs B IPUPOJIE, METUIIUHE,
TexXHUKe"

SnepHble peakyy. 3aKOHbI
COXPAaHEHHUs 3apsAJ0BOr0 U MacCOBOTO
qucen

OHeprus cBA3M aTOMHBIX szep. CBsA3b
MAacchl U SJHEPIUH

Pemenue 3amau mo reme "SnepHeie
peakun"

Peakuuu cunTe3a U 1eneHus siep.
Ncrounuku sHeprun ConHIa U 3BE31
Ypok-koupepenmus "Anepras
JHEpreTuka. J[eicTBUs paguoaKTUBHBIX
W3JIy4EHU! Ha )KUBbIE OPraHU3MBbI"
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
TeMe "DIEKTPOMarHuTHOE IOJI€.
DneKTpOMarHuTHeIe BOJIHBL. KBaHTOBBIE
SIBJICHUS "

KonrponsHas paborta no reme
"DeKTpOMarHUTHOE TOJIE.
DneKTpoMarHuTHbIe BOJIHBI. KBaHTOBBIE
SIBJICHUS "


https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
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[ToBTOpEeHME, 0000IIECHHE.

94 JlaGopaTopHbIie pabOThI IO KypCy 1
"Bzaumonerictsue ten"
[ToBTropenue, o6o0menue. Penenue

95 pacYeTHBIX U KaYeCTBEHHBIX 3a]1a4 110 1
teMe "TemnoBeie nporecchr”
[ToBTropenue, o6o0menue. Pemenue

96 pacyeTHBIX M Ka4ECTBEHHBIX 3a/a4 110 1
teme "KIIJ] TennoBeIX apurareinci”
[ToBTOpenue, o6o0menue. Pemenue

97 pPacyYCeTHBIX U KaYECTBEHHBIX 3a/a4 110 1
teme "KIIJI anekrpoycTtaHOBOK"
[ToBTOpEeHue, 060061IEHNE.

98 JIaboparopHbie pabOTHI IO KypCy 1
"CseToBbI€ sABJICHUS"
[ToBTOpenue, 0600meHne. Pabora ¢

99 TEKCTaMH 110 TeMe ""3aKOHEBI 1
COXpaHEHUS B MeXaHUKe"
IToBTropenue, o6o0menue. Pabora ¢

100 TekcTamu 1o Teme "KoneOanus u 1
BOJIHEI"

101 [ToBTOpenue, 0600meHNe. PaboTa ¢ 1
TekcTaMu 110 TeMe "CBeTOBBIC ABICHUS"
[ToBTOpenue, 06o6menue. Padora ¢

102 TekcTaMu 110 TeMme "KBaHToBas u 1
sanepHas gpusmnka"

OBUIEE KOJIMYECTBO YACOB I10 102 3

I[TPOTPAMME

IMPOBEPSIEMBIE NIPEJMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJILHOU TIPOT'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHUS

7 KIIACC
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Kon
NpoBepPsieMOro

pe3yJabTara
1.1

1.2
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1.6
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1.8

IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus
WCII0JIb30BaTh U3YYEHHBIC TOHATHS

pa3iauyaTh SIBJICHUSA IO OINMCAHUI0 MX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3NYECKOE SBICHUE
pacrio3HaBaTh TPOSIBICHHE M3YYCHHBIX (U3MUYECKUX SBICHHHA B
OKpY’KalollleM MHUpe, B TOM 4Hcle (U3NYECKUe SBJICHUS B IPUPOJE,
IIpU 3TOM NEPEBOAMTH MPAKTUYECKYIO 3ajjauy B y4e€OHYIO, BBIICISTH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU) (PU3UUECKUX SBICHUN

ONKCBHIBATh HW3YyYCHHBIE CBOWCTBA Tel H (PU3MUECKUE SIBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, TP ONHCAHUU IMPABUIIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICH HCIOIB3YEMBIX BEIMYUH, WX
0003HaueHMsI U €IUHMIIBI (PU3NYECKUX BEJIMYMH, HAXOAUTh (OPMYIIbI,
CBSI3BIBAIOIIME  JIAHHYIO  (PU3MUECKYI0 BEIMYMHY C JAPYTHMH
BEIMYMHAMHU,  CTPOUTh  TIpaUKM  HU3YYEHHBIX  3aBUCHUMOCTEH
(UBUYECKUX BEITUYUH

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBIEHUS M IPOLECCHI,
UCIOJNIb3YSl M3yYEHHBIE 3aKOHbBI, IpPU OSTOM JaBaTb CJIOBECHYIO
(GOopMyIUpPOBKY 3aKOHa W  3alUChIBaTh €r0  MaTeMaTH4YeCcKoe
BBIPAKCHHE

OOBSACHATh (PU3MYECKHE SIBJICHMS, MPOLECCHl U CBOWCTBA TEJ, B TOM
qyucjie€ W B KOHTEKCTE CUTyallUd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BBIABIATH NPUYUHHO-CIEICTBEHHBIE CBS3H, CTPOUTH
oOBsicHeHue U3 1 — 2 TOrH4ecKux maroB ¢ onopoi Ha 1 — 2 n3y4eHHBIX
cBoiicTBa  (M3MUECKUX  SBJIIEHUH, (QU3MUECKHX  3aKOHa WU
3aKOHOMEPHOCTH

pemarhk pacdy€THble 3a7a4d B 1 — 2 OeWCTBUA, UCHOJB3YS 3aKOHBI U
bopMmyIbl, cBs3bIBatOLIME (PU3MUECKUE BETUYMHBI: HA OCHOBE aHAJIN3a
yCIIOBUSL  3aJaud  3alHChIBaTh KpPaTKOE YCIIOBUE, IMOJCTaBIATh
¢u3nyeckrue BeIUYMHBI B (OPMYIBI U NMPOBOAUTH PACUETHI, HAXOAUTH
CIPaBOYHBIC JIaHHBIC, HEOOXOAUMBIE I PELICHUs 3a/1ad, OLIEHUBATh
PEATMCTUYHOCTD MOTYYCHHOHN (pr3nUecKol BEIMUUHBI

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PpEIIUTh HpPHU MOMOIIH



1.9

1.10

1.11

1.12

1.13

1.14

1.15

(¢U3MUeCKUX METOJOB, B ONHCAHUU HCCICAOBAHHS  BBIICIATH
npoBepsieMoe  TNpeanojokeHue  (THImoTesy),  pasiudaTbh U
MHTEPIPETHPOBATH MOJYUYCHHBIN PEe3y/IbTaT, HAXOIUTh OLIMOKH B XO/€
OIIBITA, JIETATh BBIBOJBI 110 €r0 pe3yiibTaTaM

IPOBOJIUTH OMNBITBI 10 HAOMIONCHUIO (U3UYECKUX SBICHUH WM
¢usnueckux  CBOMCTB  Tel:  (OPMYNIUpOBAaTh  IPOBEpSEMbIC
OPEANONIOKEeHUs,, CcoOMpaTh  YCTaHOBKY M3  TNPEAJIOKEHHOTO
000py/IOBaHUS, 3aMIUCHIBAT X0/ ONBITa M (HOPMYIHPOBATH BHIBOJIBI
BBINOJIHATH TIPSIMBIE HM3MEPEHHS C HCIOJIb30BAaHMEM AaHAJOTOBBIX H
U(POBEIX NPUOOPOB, 3aMUCHIBATH IOKAa3aHUS NPUOOPOB C Y4ETOM
3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

HPOBONUTH MCCIIEAOBAaHNE 3aBUCUMOCTH OJHON (PU3NUECKON BEITMUNHBI
OT JPYrol ¢ HCHOJb30BAHWEM NPSAMBIX W3MEPEHHUH, yJ4acTBOBATH B
IUIAHUPOBAaHUM y4eOHOTO HCCIICIOBaHUS, COOMpATh YCTAaHOBKY U
BBINOJIHATh U3MEPEHHS, CIEAYs MPEI0KEHHOMY IIJIaHy, (GUKCUPOBAThH
pe3yiabTaThl MOJYYEHHOH 3aBHCUMOCTU (PU3UYECKUX BEIHYUH B BHJIE
MPEUIOKEHHBIX TAOJHIl U TPaQHKOB, JAENaTh BBHIBOJBI IO PE3yJIbTaTaM
UCCIIEIOBaHMS

IIPOBOJUTh KOCBEHHBIE HW3MEPEHUs (DU3NYECKUX BEIWYHH, CIETys
NPEeUI0KEHHONW MHCTPYKIMH: NPU BBIOJHEHUH M3MEpPEHHMH coOMpaTh
OKCTIEPUMEHTAIBHYIO YCTaHOBKY M BBIUHCIISATH 3HAUCHHE HCKOMOM
BEJIMYMHBI

coOnrofarh MpaBWiIa TEXHUKM O€30MacHOCTH Ipu  padbore ¢
J1a00paTOpHBIM 000pyI0OBaHUEM

YKa3bIBaTh MPUHIIUIIEI JICHCTBHSI IPUOOPOB U TEXHHUECKUX YCTPOUCTB,
XapaKTepu30BaTh MNPUHIUNBI JEHCTBUS M3YyYEHHBIX NPUOOPOB H
TEXHUYECKHX YCTPOHCTB C TIOMOIIBIO UX OIMCAHMS, UCIIONB3Ys 3HAHUS
0 CBOHcTBax (U3MUECKUX SIBICHUH U HEOOXOoIuMble (u3nuecKue
3aKOHBI ¥ 3aKOHOMEPHOCTH

OPUBOANUTH TNpHUMEPHl (HAXOAUTH HMH(OPMAIMIO O MpUMepax)
NPaKTHYECKOTO HMCIIOIb30BAaHUA (PU3NYECKUX 3HAHWH B IMOBCEAHEBHOMN
KHU3HU U151 obecrieueHust 6e30MacCHOCTH MPpU 00paleHny ¢ MpudopamMu

U TEXHUYECKUMHU YCTPOICTBAMH, COXPAHEHUs 30POBbsI M COOTIOACHMUS



1.16

1.17

1.18

1.19

8 KVIACC

Kon
NpoBepPsieMoro

pe3yjabTara
1.1

1.2

1.3

HOPM 5KOJIOTHYECKOT 0 MIOBEICHUS B OKPYXKAIOLIEH cpelie
OCYILECTBIIATh OTOOpP MCTOYHUKOB MHGpopMauuu B cetu VHTepHET B
COOTBETCTBUU C 3aJ@aHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIUXCA 3HAaHUMM M NYTEM CPAaBHEHHs PA3JIMYHBIX HCTOYHHKOB
BBIJICNIATE HMH(DOPMAIMIO, KOTOpasi SIBISETCS MPOTUBOPEYMBON HIIH
MOYET OBITh HEJOCTOBEPHOM

UCII0JIb30BaTh npu BBITIIOJTHEHUH yueOHBIX 3a/laHui
HaYYHOIIONYJISIPHYIO  JIUTEpaTypy  (usuueckoro  copaepkaHus,
CIIPaBOYHBIE MaTepUaJIbl, pecypchl ceTu MHTepHET, BIaaeTh NpuéMaMu
KOHCIIEKTUPOBAHMs TEKCTa, peoOpa3oBaHusi MHPOPMALUU U3 OIHOM
3HAKOBOM CUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHbIE KpPaTKHE MHCbMEHHbIE U YCTHBIE COOOLICHUS
Ha OCHOBE 2 — 3 UCTOYHMUKOB MH(pOpMAIUU (PU3HUUECKOTO COAEpIKAHMUS,
B TOM 4HCJI€ IMYOJMYHO JeiaTh KpaTKUe COOOLIEHHS O pe3ysbTarax
IIPOEKTOB WM Y4YEOHBIX HCCIECOBaHMM, IpPU STOM TI'PaMOTHO
UCMOJIb30BaTh HW3YYCHHbIN TNOHATHHHBIA ammapaT Kypca (QU3HKH,
COIPOBOKIATh BBHICTYIIJICHUE MPE3eHTauei

IpY BBIIOJHEHUU YYEOHBIX NMPOEKTOB M HCCIEAOBAHUM pacnpenesTh
00513aHHOCTH B TPYIIII€ B COOTBETCTBUU C MOCTaBJICHHBIMH 3aJla4aMH,
CIIEIUTh 3a BBINOJIHEHHWEM IUIaHA JACWCTBHUH, aJE€KBaTHO OLICHHUBATh
COOCTBEHHBIM BKJIaJ] B JESATENBHOCTb TIPYMIbl, BBICTPAUBATH

KOMMYHUKATHBHOC B3aHMOﬂeﬁCTBHe, YUYUTBIBAsI MHCHUC OKPYKAIOMIUX

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM

o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHMs

MCIIOJIb30BaTh MOHSTHUS

pa3ianyaTh SIBICHUS IO ONUCAHUI0 MX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOUINX JaHHOE (GU3NYECKOE SBICHHUE
pacrio3HaBaTh TPOSIBICHHE M3YYCHHBIX (U3MUYECKUX SBICHHHA B

OKpYXKarollleM MHpe, B TOM uucie (uU3NYecKue SBIECHUS B MPUPOJE,



14

1.5

1.6

1.7

1.8

1.9

[P 3TOM IEPEBOAMTH MPAKTUYECKYIO 3ajjadyy B y4e€OHYIO, BBIICISATH
CyIIECTBEHHbIE CBOMCTBA (pU3HAKK) PUBNUECKUX SIBICHUN

ONHKCBHIBATh W3YYCHHBIE CBOWCTBA TE€l M (HU3UYECKUE SBICHUS,
UCHONB3YS (U3MYECKUE BEJIWYHHBI, NpPU ONUCAHUH MPABUIBHO
TPAaKTOBaTh  (PU3MYECKUH  CMBICI  HUCIOJb3YEeMBIX  BEJUYHH,
0003Ha4YeHHs] U €AMHULIBI (PU3MYECKUX BEIHYUH, HAXOAUTHh (OPMYIIBL,
CBSI3BIBAIOIIME  JIAaHHYIO  (PU3MUYECKYI0 BEIMYMHY C JAPYTUMH
BEJIMYMHAMH, CTPOUTh  TIpadUKH  HM3YyYEHHBIX  3aBHCHUMOCTEH
(UBHUYECKUX BEITUYUH

XapaKkTepu30BaTh CBOWMCTBA Tel, (PU3UYECKHE SIBICHUS U TPOIIECCHI,
UCIIOJIb3YSl M3yUEHHBIE 3aKOHbBI, IPU OSTOM JaBaTb CJIOBECHYIO
GbopMyIUpPOBKY 3aKOHa W  3allUChIBaTh €ro MaTeMaTH4ecKoe
BbIpaXXCHHE

00BSACHATH (PU3NYECKUE MPOILIECCHl U CBOWCTBA Tell, B TOM YHCIIE U B
KOHTEKCTE  CHUTyallull  IPaKTHMKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJIATh IPUYUHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH 00bsCHEHHE U3 1 —
2 JIOTMYECKUX TWIaroB ¢ MOMOMIbI0 1 — 2 W3y4eHHBIX CBOWCTBA
bu3nueckux sSBICHUN, GPU3NUIECKUX 3aKOHA MM 3aKOHOMEPHOCTH
pemats pacuéTHble 3aJayd B 2 — 3 JEHCTBUS, UCIOJB3YS 3aKOHBI U
bopmyibl, cBs3bIBatOLIME (PU3MUECKUE BETUYMHBI: HA OCHOBE aHAJIN3a
YCIIOBUS 3aJla4uM 3alUChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEAOCTATOK
JaHHBIX JJIs pelIeHus 3aJaud, BbIOMpaTh 3aKOHBI U (HOPMYIHI,
HeoOXoauMble Ui €€ pelleHMs], MPOBOJUTh pPacué€Thl U CPaBHMUBATH
MOJydeHHOE 3HaueHHue (U3NYECKOM BEIMYMHBI C HW3BECTHBIMU
JIAHHBIMU

pacrio3HaBaTh NpPOOJEMbI, KOTOPble MOXHO PpEIIUTh IMPH HMOMOIIU
(bu3NYECKUX METOAOB, UCIOJB3YS ONMKUCAHUE MCCIIEOBAHUS, BBIICTAThH
IIPOBEPSIEMOE TIPEATIONOKEHUE, OLCHUBATh IPAaBUIBHOCTH IOPSJIKA
IIPOBEJICHUS HCCIIEA0BaHNUs, AeTaTh BbIBObI

MPOBOAWTH OMBITHl 1O HAOMIOAEHUIO (U3MYECKUX SBICHUN WIH
GU3MYEeCKUX ~ CBOMCTB  Tel:  (opmMymupoBaTh  IIPOBEpsSEMbIC
OPEINONIOKEeHUsl, CcoOMpaTb  YCTaHOBKY M3  TNPEAJIOKEHHOTO

000pyI0BaHUs, ONUCHIBAThH XO/1 OMbITA U (POPMYITHPOBATH BHIBObI



1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

BBITIIOJHATL MPAMBIC HU3MEPCHHUA C HCIIOJIB30BAHUCM AHAJIOTOBBIX
npuOOpPOB U TaTYMKOB (PU3NYECKUX BEITUUMH, CPAaBHUBATH PE3YJIbTaThl
MU3MEPEHHH ¢ YUETOM 3a/IaHHOM a0COIFOTHOM MOrPEIIHOCTH

MPOBOAMTD MCCIEAOBAHNE 3aBUCUMOCTH OJIHOM (DPM3UYECKOM BEIUMUUHBI
OT JpYrol € HCIOJIB30BAHUEM IIPSMBIX HM3MEPEHHUM: IUIAHMPOBATH
UCCIIeIOBaHKEe, COOMPATh YCTAHOBKY UM BBITIOJIHATH U3MEPEHUS, CIEIYS
NpPEUIOKEHHOMY  TUTaHy, (UKCHUPOBATh pPE3YyJbTaThl IOJYYECHHOM
3aBUCUMOCTH B BHJe TaOnuil W rpaduKoB, Je1aTh BBIBOJBI IO
pe3yJsibTaTaM MCCIe0BaHus

NPOBOAWTh  KOCBEHHBbIE  H3MEpeHUs  (U3MYECKHX  BEIUYHH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh AKCIIEPUMEHTAIbHYIO YCTaHOBKY,
clenyst TMPEANOKEHHOM WHCTPYKUWH, U  BBIYUCIATH 3HAYCHHE
BCIIMYHNHBI

coOnrofaTh TMpaBWiIa TEXHUKH O€30MacHOCTH TMpu  pabore cC
1a00paTOPHBIM 000PYI0BaHUEM

XapaKkTepu30BaTh MPUHIUIBl JEHCTBUS HM3yYEHHBIX NPUOOPOB H
TEXHUYCCKUX yU[’pOﬁCTB C 01'[0p0171 Ha UX OIMCaHus, UCII0JIb3Yys 3HAHUA
0 cBoicTBax (U3NYECKUX SBICHUA U HeoOXoauMmbie (Qu3MUecKue
3aKOHOMEPHOCTH

pacmo3HaBaTh MPOCTbIE TEXHUUYECKHE YCTPOMCTBA U W3MEPHUTEIbHBIE
HpI/I60pBI Imo CxX€MaM M CXEMAaTUYHBIM PHUCYHKAM, COCTABJIATHL CXCMbI
DIIEKTPUYECKUX 1IeTeld C TOCTEeIOBaTeNbHBIM U TapauieTbHBIM
COCIMHEHUEM  DJIEMEHTOB, pa3luyas  YCJIOBHbIE  OO0O3HAUYECHHUS
AIIEMEHTOB JEKTPUUECKUX IIeTeH

NPUBOJIUTH MpPUMEPHl  (HAXOAUTh HWHGPOPMALUI0O O TPUMEPAX)
MPAKTUYECKOTO HMCIOJIb30BaHUS (U3NYECKUX 3HAHUN B TMOBCETHEBHOM
KU3HH JUTsI 00ecTieueHnsi 0€30MacHOCTH MPU O0paIieHuu ¢ mpubdopaMu
U TEXHHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 30POBbSI M COOTIOACHHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKpY>Kalollel cpeze
OCYIIECTBIISATh MOUCK MH(pOpMaK (PU3NYECKOTO COJEPKAHUS B CETH
NHTepHeT, Ha OCHOBE HMEIOIIMXCA 3HAHUW W NYTEM CpaBHEHUS
JOIIOJIHUTCIIbHBIX HCTOYHUKOB BBIJCIATH I/IH(bOpMaI_[I/IIO, KOTOpas

ABIISIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEOCTOBEPHOM



1.18

1.19

1.20

9 KUIIACC

Kon
NpoBepsieMoro

pe3yJbTara
11

1.2

13

14

UCTOJBb30BaTh TPU  BBINOJHEHHM Y4EOHBIX 3aJaHUNd  HAY4HO-
MNOMYJSIPHYIO  JIUTepaTypy (GU3MUYECKOTO COJEp)KaHUs, CIPaBOUYHBIC
Marepuaiibl, pecypcbl cetu  HHTEpHeT; BiaAeTh  OpPUEMaAMH
KOHCIIEKTUPOBAaHUSA TEKCTa, mpeolOpa3zoBaHus MHGOPMALUU U3 OJIHOM
3HAKOBOM CUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHbIC MMCHMEHHBIE U KPATKHE YCTHBIE COOOIICHHUS,
0000mas wHGOPMAIMIO W3 HECKOIbKUX HCTOYHUKOB (PHIUIECKOTO
COJIep’KaHUs, B TOM 4HCIE MYOJMYHO TMPEACTABIATh PE3YNIbTaTh
IPOEKTHON WM HCCIENOBATENbCKOM  JI€ATENbHOCTH, IPH 3TOM
IPaMOTHO UCIIOJIb30BaTh H3YYEHHBIM MOHATUMHBIN anmapar Kypca
(GU3UKH, CONPOBOKIAThH BHICTYIIJICHUE NTPE3eHTaluel

IPU BHINOJHEHUH Y4EOHBIX MPOEKTOB U HCCIEAOBAHUN (PUINYECKUX
IIPOLIECCOB paclpeesiiTh 00S3aHHOCTU B TIPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMU 33Jla4yaMU, CJIEIUTh 33 BBIIOJHEHUEM IJIaHA IEUCTBUI
U KOPpPEKTUPOBATh €ro, aJ€KBaTHO OLEHUBATh COOCTBEHHBIN BKJIAJ B
JESATENBHOCTD IpYIIIbL, BBICTPAauBaTh KOMMYHUKATUBHOE

B3aMMOJICICTBHE, IPOSBIISAA TOTOBHOCTD pa3peliaTh KOHPIUKTHI

IIpoBepsiemble IpeaMeTHBIEC Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
MCII0JIb30BaTh U3YUYEHHBIE TOHATHUS

pa3ianyaTh SIBICHHS 1O OIMUCAHUI0 MX XapaKTepHBIX CBOWCTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3NUECKOE SIBIICHHUE
pacrno3HaBaTh NPOSBIEHHWE W3YYEHHBIX (U3UYECKUX SBJIECHUH B
OKpY’KaloIlleM MHupe, B TOM 4Hcle (U3NYECKUe SBJICHUS B MPHUPO/IE,
IpU 3TOM NEPEBOAMTH MPAKTUYECKYIO 3a7jauy B y4eOHYIO, BBIICNSTH
CyIIeCTBEHHbIE CBOMCTBA (NMPU3HAKK) (PU3HUECKUX SBICHUMN

ONKCHIBaTh H3YYCHHBIE CBOICTBA Tel U (U3NYECKUE SBICHHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYUHBI, IPH ONHCAHUU TMPABUIBHO

TpakToBaThb  (U3MYECKUH  CMBICI  HCIOJNb3YEMBIX  BEJIHMYUH,



1.5

1.6

1.7

1.8

1.9

1.10

0003HaUCHHS ¥ €IUHHIBI (PU3UUYECKUX BEJIWYHMH, HAXOAUTH (OPMYIIHI,
CBSA3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIUYMHY C  JPYTHUMH
BEIMYMHAMHU,  CTPOUTh  TIpadUKH  U3YYEHHBIX  3aBHCHMOCTEH
bu3NYECKUX BEINYUH

XapaKTepu30BaTh CBOWMCTBA TeJ, (PU3MUECKUE SIBICHUS M IPOIECCHI,
UCIIONIb3YSl M3yYEHHBIE 3aKOHBI, MpPH OSTOM JaBaTb CJIOBECHYIO
(GopMyIMpPOBKY 3aKOHa M  3alUCBIBaTh €0  MaTeMaTHYECKOe
BBIpaXXCHHE

OOBSICHATH (PU3MUECKUE MPOIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CHUTyalluli  MpPaKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHUE U3 2 —
3 JIOrMYecKuX IIaroB ¢ IMOMOMIbI0 2 — 3 U3Yy4YEHHBIX CBOWCTBA
($u3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH
pemiate pacy€THblEe 3adaud (Omuparoluecs Ha cucremMy w3 2 — 3
YpaBHEHMIi), HCHOIB3yS 3aKOHBI M  (OPMYIBI,  CBSI3BIBAIOIIUE
¢u3nyeckue BEJIMYMHBI: Ha OCHOBE aHalM3a YCIOBMS 3a/aud
3alUChIBaTh KPAaTKOE YCJIOBHME, BBIABIATH HEJOCTAIOLIME WIH
U30BITOYHBIE JIaHHBIE, BHIOMPATh 3aKOHBI U (OPMYIbI, HEOOXOAUMBbIE
JUISL peLeHUsl, NPOBOAUTH Pacdy€Tbl W OLEHUBATh PEATUCTHYHOCTD
MOJy4EHHOT0 3HaYeHUs (PU3NUECKOI BETMUNHBI

pacrno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOKHO pEIIUTh IpPHU IOMOIIH
($U3MYEeCKUX METOJIOB, UCIOJb3Ysl ONKCAHUE UCCIIEAOBAHUS, BbIIEIATh
IIPOBEPSIEMOE TPEANONIOKEHHE, OLEHUBATh IPAaBUIBLHOCTh MOPSJIKA
IIPOBEJEHUSI MCCIENOBAaHUA, JIeNaTh BBIBOJbI, HWHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOIEHUH U OTIBITOB

IOPOBOJIUTH OMNBITBl 10 HAOMIOACHUIO (U3UUECKUX SBICHUH WM
(Gu3NYECKUX CBOMCTB TeJl: CaAMOCTOSITEIbHO cOOHMpaTh YCTaHOBKY M3
U30BITOYHOTO Habopa 000OpyHOBaHMS, ONUCHIBATH XOJ OIBITa U €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI

OPOBOJIUTH MpPH HEOOXOAMMOCTH CEpUI0 MPSAMBIX H3MEPEHUil,
ompezenss CpeAHee 3HAuYeHHE H3MepsAeMOoil BeluuuHbl ((POKycHOE
paccTosHue cobuparomeil JHH3bI), 000CHOBBIBaTH BBHIOOP crocoda

HU3MEpPEHHS (M3MEPUTEIBHOTO MPUOopa)



1.11

1.12

1.13

1.14

1.15

1.16

1.17

1.18

IPOBOJUTH HCCIECIOBAHUE 3aBHCUMOCTEH (DM3NYECKUX BEIMYHH C
UCIOJIb30BAaHUEM NPSAMBIX HM3MEPEHMH: IUIAHUPOBATH MCCIEJOBaHUE,
CaMOCTOSITENIFHO COOHMpaTh YCTAHOBKY, (PUKCHpPOBaTh pe3ysbTaThI
HOJy4eHHOM 3aBUCUMOCTH (PU3MUYECKMX BEIMYMH B BUAE TaOIUIM
rpaduKoB, IeNIaTh BHIBOJIBI IO PE3yIbTaTaM MCCIIEOBAHUS

IPOBOJIUTh  KOCBEHHbIE  M3MEpPEHMs]  (PU3MUYECKUX  BEIMUYMH:
IUTAHUPOBATh U3MEPEHHSI, COOUPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIIOJIHATh ~ U3MEpPEHUs, cilelys MNPeAoXKEeHHOH  HMHCTPYKLUH,
BBIUUCIIATh 3HAUCHHE BEIWYMHBI M AHAJTU3UPOBATH IOJyYCHHBIC
pe3yibTaThl ¢ Y4ETOM 3aJaHHOM MOTPELIHOCTH U3MEPEHU I

coOmonaTh TpaBWiIa TEXHUKH Oe30macHOCTH Tpu  pabore ¢
1ab0paTOpHBIM 000PYIOBaAaHHEM

pa3nuyaTh OCHOBHBIE TMPH3HAKK W3YYEHHBIX (PU3MUECKUX MOJeneil:
MaTepHajbHas TOUKa, aOCOJIIOTHO TBEPAOE TEJI0, TOYEUHBIH UCTOUHMK
CBETa, JIyd, TOHKAas JIMH3a, IUIAaHETAapHas MOJEIh aTOMa, HYKJIIOHHAs
MO/JIeNIb aTOMHOTO si/Ipa

XapaKTepru30BaTh MPHHIUIBl JECHCTBHS HW3YYEHHBIX MPHOOPOB U
TEXHUYECKHUX YCTPOMCTB € OMOPOIl Ha UX OMUCAHMUS, UCTIONb3YS 3HAHUS
0 CBOHCTBax (U3NYECKUX SBICHUH U HEOoOXOauMble (QU3NYECKHE
3aKOHOMEPHOCTHU

UCTIONB30BAaTh  CXEMBl W CXEMAaTWYHBIE PHCYHKH HW3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTENTbHBIX npubopoB u
TEXHOJIOTUYECKUX TIPOIIECCOB TIPU PEIICHHH YYeOHO-TIPAKTUYECKUX
3ajiay, ONTUYECKHUE CXEMBbI JJIsI MOCTPOSHUS M300paXeHUH B MIOCKOM
3epKajie ¥ cOOMparoLIeH J1H3e

OPUBOANUTE TNpPHUMEPHl (HAXOAWTH HMHGOPMAIMIO O IPHUMEpax)
MPaKTUYECKOTO MCIOIBb30BaHUS (U3NYECKUX 3HAHWHA B TIOBCEIHEBHOM
XKHU3HU 111 obecrieueHust 6e30MacCHOCTH MpU 00paleHny ¢ MpudopamMu
Y TEXHUYECKUMH yCTPONCTBAMH, COXPAHEHHS 3I0POBBS U COOITFOICHUS
HOPM 5KOJIOTHYECKOT'0 TMIOBE/ICHUS B OKpYXKaIoLIei cpene
OCYILECTBJIATh MOUCK MH(MOPMAIMKM (PU3UUECKOTO COAEPKAHUS B CETH
WuTepHeT, caMoCTOATeNbHO  (OpPMYIUpYsl TOUCKOBBIA  3aIpoc,

HAaXOJUTh  MYTH  ONpEIeNIeHUs  JOCTOBEPHOCTH  MOJY4EHHOMU



1.19

1.20

1.21

uH(pOpMAllMM Ha OCHOBE HMEIOIIUXCS 3HAHWUH U JOIMOJHUTEIBHBIX
HMCTOYHHKOB

UCIIONIb30BAaTh MPH  BBIMOJTHCHWH YYEOHBIX 3a/JlaHUN  HAydHO-
MOMYJISIPHYIO  JIUTEpaTypy (U3MUYECKOTO COJEp)KaHUS, CIPaBOYHBIC
Marepualibl, pecypcbl cetu  HHTEpHeT; BiaAeTh  OpPUEMaMH
KOHCIIEKTUPOBaHHUs TEKCTa, mpeoOpa3oBaHusi MHGOPMAIUU U3 OJIHOM
3HAKOBOM CUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
UHPOPMALIUU U3 HECKOJBKHX MCTOYHUKOB (PU3MUYECKOTO COMACpKaHMS,
myOIMYHO MPEACTABIATh pe3ynbTaThl MIPOEKTHOMN W
HCCIIEN0BATENIBCKON NEATEIbHOCTH, NP 3TOM I'PaMOTHO MCIIOJIb30BaTh
W3YYCHHBII TOHATUWHBINA ammapar HM3y4yaeMoro pasiena (QU3uKu U
COMPOBOXAATh BBICTYIUICHUE TMpE3CHTAIUEH ¢ y4€TOM O0COOEHHOCTEH
ayIUTOPUU CBEPCTHUKOB

MIPH BBITIOJTHEHUHM YYEOHBIX MPOCKTOB W HCCIEAOBAHUN (PU3NUCCKUX
MPOIIECCOB pacIpesesiATh O0S3aHHOCTH B TPYIIE B COOTBETCTBHM C
IIOCTaBJICHHBIMM 33Jl1a4aMH, CJIEIUTh 33 BBIIIOJHEHUEM IIJIaHA JEHCTBUN
U KOPPEKTUPOBATH €ro, aJeKBaTHO OIEHUBATh COOCTBEHHBIN BKJIAJ B
JIEATENBHOCTD TPYIIIbI, BBICTPAWBaTh KOMMYHUKATUBHOE

B3aHMOHeﬁCTBHC, MMPOSABJISAA TOTOBHOCTD pa3peilaThb KOHq)J'II/IKTBI

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kon
pasnena

Kopa siemenTa IIpoBepsiemble 3JIeMEHTHI COIEPKAHUSA

®U3HKA U EE POJIb B IIO3HAHUU OKPYKAIOIIIETO MUPA
®uszvka — Hayka O mpupozec. JSIBIECHHS TPUPOLIBL.
1.1 ®usnueckue  ABIEHUS:  MEXaHHYECKHE,  TEIJIOBEIE,

QJICKTPHUYCCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC



1.2

1.3

14

1.5

Ousnueckue  BeNMWYHMHBL.  M3MepeHwe — puU3MUECKUX
BenuuuH.  Ousnyeckue  npubopsl.  [lorpemHocts
u3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL
EctecTBeHHOHayuyHBI METOJ TO3HAHMS: HAOIIOJEHUE,
MMOCTAaHOBKA HAyYHOTO BOINPOCA, BBIIBUIKEHUE THUIIOTE3,
SKCIIEPUMEHT [0 TPOBEPKE THUIOTEe3, OOBSICHEHHE
Ha0JII01aeMOr0 SBJICHUS

Onucanne PU3NYECKUX SBJICHUN C TTOMOIIBIO MOIEIeH
[IpakTuueckue padbOTHI:

#H##Par##Hl13MepeHne pacCTOSIHUM.
H#iPar#HH#l3mepenne 00bEMa KUAKOCTU M TBEPIOTO
Tena.

#H#Par##H##0OnpeneneHue pa3MepoB MaJIbIX Tell.
H#HHHPar###3mepene  Temmeparypbl IpU  [TOMOILIHU

KUJKOCTHOTO TEPMOMETPA U aTYUKA TEMIIEPATYPbI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNHN BEIIIECTBA

2.1

2.2

2.3

2.4

2.5

2.6

##Par###CTpoeHre BellecTBa: aTOMbl M MOJIEKYJIbI, MX
pasMepsl. OBITHI, JOKa3bIBAIOLINE JUCKPETHOE CTPOEHUE
BelIeCTBa

Hi#Parf## /|BrkeHne yacTull BemecTBa. CBA3b CKOPOCTH
JIBW)KEHUS 4YacTUIl C TeMmmepaTypor. bpoyHOBCKoe
nBIKeHue, I dysus

B3aumopeiicTBue yacTHIl BEIIECTBA: IPUTSIKEHUE U
OTTaJIKHUBaHUE

#Hi#HPar#H## ArperaTHple COCTOSIHHS BEIIECTBA: CTPOCHHE
ra3oB, *XHMJIKOCTeH U TBEPABIX (KPUCTAIMUECKUX) Tell.
B3anMocBsA3p MeXay CBONCTBaMH BEHIECTB B PA3HBIX
arperaTHpIX COCTOSHUSAX M HMX aTOMHO-MOJIEKYJISPHBIM
CTpOEHHEM

OCOOEHHOCTH arperaTHbIX COCTOSIHUIN BOJIbI
[IpakTrueckue pabOTHI:

###Par###OueHka nuaMerpa aroMa METOAOM psoB (C

WCIIOb30BaHUEM (oTorpaduii).



#HHPar###ONBITEL 1o HaO0IIOIEHUTO TEILIOBOTO
pacIIipeHUs ra3oB.
HH#HPar###ONBITEI IO  OOHApY)KEHUIO JIEHCTBHUA  CHJI

MOJIEKYJIIPHOI'O ITPUTAXKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

Mexanuueckoe JIBUKECHUE. PaBHOMepHOE 51
HEpaBHOMEPHOE JIBI)KEHUE

HHHPar##H#CKOpOCTb. Cpennsis CKOpPOCTb pu
HEPAaBHOMEPHOM JBIKEHUU. Pacdy€r myTu u BpeMeHU
JIBUKCHHUSI

SIBnenue nnepuuu. 3aKoH nHepuuu. BaumopeiicTeue ten
KaK IpUYMHA U3MEHEHHs CKOPOCTH JIBHKEHHS Tell. Macca
KaK Mepa MHEPTHOCTHU Tena

###Par### InotHocTh  BemiecTBa. CBsI3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B eiMHUIIe 00hEMA BelllecTBa
Cuila Kak XapakTepUCTHKA B3aUMOJIEUCTBUS TEI

Cuna ympyroctu u 3akoH ['yka. M3MepeHue cuibl ¢
TTOMOIIBIO JUHAMOMETPA

#HH##Par###SBnenne Tarorenus u cuina Tsoxectu. Cuna
TSKECTU Ha ApYrux IaHerax. Bec tema. HesecomocTs
Cuna tpenus. TpeHue CKOJNbXEHUS W TPEHHUE TOKOSI.
Tpenue B npUpo/ie U TEXHUKE

#H#HHPar###CrioxkeHue CuJl, HAMNpaBIICHHBIX [0 OJHOU
npsamoil. PaBHoiecTByI0MmAas CHil

[IpakTudeckue padbOTHI:

OmpezneneHle  CKOPOCTH  PABHOMEPHOTO  JABUKEHUS
(mapuka B KUIAKOCTH, MOJCIHA  DJIECKTPUUECKOTO
aBToMOOWIIE ® Tak janee). OmpeneneHue cpenHen
CKOPOCTH CKOJBXKEHHS Opycka WM IIapuKa 1o
HaKJIOHHOM  TuiockocTtd.  OmpezeneHHe  MIOTHOCTU
TBEPIOTO Tena. OnbIThI, JEMOHCTPUPYIOIINE

3aBUCUMOCTh pacTsHKeHUs (IedopMannu) HpPYKUHBI OT



3.11

3.12

NPWIOKEHHON  cuibl.  ONBITB, JEMOHCTPHUPYIOLIHE
3aBUCUMOCTDb CHJIBI TPEHHS CKOJIBKEHHs OT Beca Tella U
XapakTepa CONPUKACAIOLINXCS [IOBEPXHOCTEN
®u3nyecKue SBJICHUs B IIPUPOJE: NIPUMEPHI IBUKCHUS C
Pa3IMYHBIMU CKOPOCTSMH B KUBOM M HEXXMBOU IIPHUPOJE,
JEVICTBHE CUJIbI TPEHUS B IIPUPOJIE U TEXHUKE

TexHruuyeckue yCTporucTBa: TUHAMOMETP, NOALINITHUKA

JIABJIEHUE TBEPBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

HNasnenue TtBEpaoro Ttena. CrocoObl yMEHbBIIEHUS WU
YBEJIMYEHHUS TABICHUS

JlaBnenue rasza. 3aBUCHMOCTb JABJICHUS Tra3a OT 00bEMa,
TeMIIepaTypbl

[lepenaua naBiieHus TBEPABIMU TEIAMM, JKUIKOCTSIMHU U
razamu. 3akoH [lackans. [lHeBMaTHUYeCKHE MaILIMHbI
3aBHCUMOCTh  JABIICHHUSI  JKUAKOCTH OT  TIyOWHBI.
I'mapocraruueckuit nmapanokc. CooOuiaronmecs: cocyabl.
['unpaBnnueckre MEXaHU3MBbI

Atmocdepa 3eman u atMmocdepHoe aasneHue. [TpuanHb
CYIIIECTBOBAHUS BO3AYIIHON 000J04ku 3eMiau. OmbIT
Toppuuennu. 3aBUCHUMOCTh aTMOC(HEPHOrO JABICHHS OT
BBICOTHI HaJl YDOBHEM MODsI

N3mepenne atmochepHoro mpamiaeHus. I[lpubopsl mis
U3MEpEHUs: aTMOC(EPHOTO AaBICHUS

JlelicTBUE )KUAKOCTH M raza Ha MOTPYKEHHOE B HUX TENO.
BrrtankuBatomas (apxuMeioBa) cuiia. 3akoH Apxumena
[InaBanue ten. BoznyxonnaBanue

[IpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa
MOTPYKEHHOW B JKMIKOCTh 4YacTu Tena. OrnpeneneHue
BBITAJIKUBAIOLIECA  CHJIBI, JICMCTBYIOIIEH Ha  Telo,
NOTPYKEHHOE B JKMIKOCTb. IIpoBepka He3aBUCHMOCTH
BBITAJIKUBAIOLIEH CHUJIbI, JCHCTBYIOIIEH Ha TEIO0 B

XKUJKOCTH, OT Macchl Tena. ONbIThI, TEMOHCTPUPYIOLINE
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3aBUCUMOCTb BBITAJKUBAKOLIEH CHUJIbI, JECUCTBYIOLICH Ha
TEJO B XKUAKOCTU, OT 00bEMa MOTPYKEHHOU B JKUIKOCTD
4acTu Tela u oT IJIOTHOCTH JKUJIKOCTH.
KoHctpynpoBanue apeomeTpa WM KOHCTPYWPOBAHUE
JIOJIKH U OIIpeeIICHHE €€ rPpy30I0AbEMHOCTH
duznueckue SIBJICHUS B IpUpPOJE: BIIUSIHUE
aTMoc(epHOro JaBJICHUS HA KUBOW OpPraHu3M, ITIaBaHHE
pBIO

TexHuueckue yCTpOMCTBA: COOOINAIOMIMECS COCY/BI,
YCTPOMCTBO  BOJONPOBOJA, T'MAPABIMYECKHM  Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HAcoOC,

apeomeTp

PABOTA, MOIIIHOCTbB, SHEPT' A

5.1
5.2

5.3

5.4

5.5

5.6
5.7

5.8

5.9

5.10

Mexanuueckas pabota

Mexannyeckas MOITHOCTb

IIpocThle  MexaHM3MBI:  pblyar, OJOK, HaKJIOHHAas
IJI0CKOCTh. [IpaBuiio paBHOBeCUs pbryara

[IpumeHeHMe npaBuiIa paBHOBECHS pblyara K OJIOKy
«3omoToe MIPaBUIIO» MEXaHUKH. Koadpopunuent
IIOJIE3HOTO JEHCTBUA MEXaHU3MOB. IIpocTble MeXaHU3MBI
B OBITY U TEXHHUKE

IloTeHuManpHas 3HEPTUHU TeNA, IOJHATOrO HaJ 3eMIEN
Kunernueckas sneprus

IlonHass mexaHudeckass SHeprus. 3aKOH H3MEHEHUS H
COXpaHEHUsI MEXaHNYECKON IHEPTUn

[IpakTuyeckue paboOTHI:

##Par###Onpenenenrie  paOOTbl CHUJIIBI  TPEHUA TIpU
PaBHOMEPHOM JIBHDKCHMHM Tella [0 TOPU30HTAIbHOU
MOBEpXHOCTU. MccimenoBanue  yCIOBHM — PaBHOBECUS
peuara. Msmepenme KIIJI HakIOHHOW MJIOCKOCTH.
N3ydeHue 3aKkoHa COXpaHEHUS] MEXaHUYECKOM IHEPTUH
®usnueckue SABIEHUA B IPUPOJAE: pblYarud B Tele

YECJI0BCKa
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8 KUIACC

Kon
pa3iena

Koa yaemenra

TexHuueckue yCTpOMCTBA: pblyar, IOABHXKHBIM U
HEMOJIBWKHBIM OJOKH, HaKJIOHHAsl MJIOCKOCTb, MPOCTHIE

MEXaHU3MBbI B OBITY

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

TEIIVIOBBIE ABJIEHUA

6.1

6.2

6.3

6.4

6.6

6.7

6.8

6.9

6.10

6.11

OcHOBHBIE  TOJIOKEHUS  MOJIEKYJISIPHO-KUHETHYECKON
TEOpUHU CTPOEHHMs BenlecTBa. Macca u pazMepsl MOJIEKYIL.
OneIThl, NOATBEP)KIAIOLIUE  OCHOBHBIE  IIOJIOKEHUS
MOJIEKYJIIPHOKMHETUYECKON TEOPUHU

Monenu TBEpIOTO, KHUIAKOIO U Ta3000pa3HOro COCTOSHUMN
BemlecTBa. Kpucramimueckue n amopHele Tena
OOBbsicHEHHE CBOWCTB ra3oB, *KMJIKOCTEH M TBEPIBIX Tel
Ha OCHOBE IIOJIOKEHHM  MOJIEKYIIPHOKUHETUYECKON
TEeopuun

CMaunBaHue U KalWLISPHBIE SIBICHUS

TemoBoe paclIupeHne U CKaTue

Temneparypa. CBs3p TemmepaTypbl €O CKOPOCTBIO
TCIIJIOBOI'O IBHUXCHUA YaCTHUIL

Buytpennss sueprus. CriocoObl M3MEHEHUsI BHYTpEHHEH
SHEPIHUu: TerIonepeaaya U CoBepIIeHHe padoThI

BI/I}IBI TCIIONEpCaAaAYn: TCILIONPOBOJHOCTh, KOHBCKIIUA,
U3ITy4yeHue

KonnuectBo  TemnoTel.  YaenbHas — TEIJIOEMKOCTh
BELIECTBA

TemiooOMeH ¥ TemjaoBOe paBHOBEcHE. YpaBHEHHUE
TEIUIOBOrO OanaHca

IInaBnenne u OTBCPACBAHUC KPUCTAJUIMYCCKUX BCILICCTB.
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6.13
6.14

6.15

6.16

6.17

VY aenpHas TEIIOTA MJIABICHUS

[Tapoo6pa3oBanue u koHaeHcanus. Mcmapenue. Kunenue.
VYaenpHass TemsoTa mapooOpa3oBaHUS. 3aBHCHMOCTH
TEMIIepaTypbl KUIIEHUsI OT aTMOC(EPHOTO AABICHHUS
BrnaxxnocTs Bo3ayxa

DHeprus TOIIMBa. Y IeJbHas TeII0Ta CrOPaHUs
[Mpuammmer  pabotel  TemoBbix  apurateneid  KIT/]
TEIUIOBOTrO ABUrareis. TensoBble ABUraTend M 3allura
OKpYXKAaroIIel cpeibl

3aKOH COXpaHEHMsI U MPEBPAIICHUS SHEPTUU B TEIIOBBIX
nporeccax

[IpakTuyeckune paboOTHI:

HHHPar###0nbITel MO0  OOHApY)KEHUIO JEHCTBUS  CHII
MOJICKYJISIPHOTO TMPUTSKESHHUS.

HHHPar###0ONBITEl 10 BBIPALIMBAHUIO  KPHUCTAIOB
ITIOBAPEHHOM COJIM WX caxapa.

#HAHPar#H##0OnpITel 1m0 HAOMIOJEHUIO  TEMJIOBOTO
pacuIMpeHust ra3oB, KHUJIKOCTEN U TBEPIBIX TE.
HiH#Par###Onpenenenye JaBlIeHUs BO3JyXa B OajuioHe
HITTPHIIA.

HH#HParf##ONBITB,  IEMOHCTPUPYIOIME  3aBHCHUMOCTh
JIaBJIEHUS] BO3AyXa OT ero o0bEMa M HarpeBaHUS WU
OXJIQXKICHUSI.

#H##Par### IpoBepka TUINIOTE3bl JTUHEHHON 3aBUCUMOCTH
JUIMHBI CTOJIOMKA JKUAKOCTH B TEPMOMETPUYECKOH TpyOKe
OT TeMIIEPATYypHI.

HiHHPar###Habmonenne U3MeHeHNs] BHYTPEHHEN SHEpTUuu
Tela B pe3yibTare TEIJIoNepeaayd U padoThl BHEUTHHX
CHIL.

#i#Par#t#lIccienoBanne  SBICHHUS TEIUIOOOMEHA TIpU

CMEIIIMBAHUM XOJOAHON U TOPSAYEH BOJIBI.
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6.19

H#HH#Par##H#Onpenenenue KOJINYECTBA TETJIOTHI,
MOJIyYUEHHOTO BOJOM MpH TEIUIOOOMEHE C HarpeTbiM
METaJUIMYECKUM IIUIUHAPOM.

H#HHHPar###Onpenenenue yAeIbHOU TEIII0OEMKOCTH
BEIIECTBA.

#HH#Par##HccrnienoBanue mpouecca ucnapeHus.
#HHHPar###Onpenenenre  OTHOCUTEIBHOM  BJIAXKHOCTH
BO3/IyXa.

H#H#H#Par##H#Onpenenenre yJaenbHOM TEIUIOThI IUIABJICHUS
JbAA.

dusznueckre SBICHUS B MPUPOJE: IOBEPXHOCTHOE
HaTsDKEHWE W KalWULSIPHBIE SIBIIEHUS B TPHUPOJIE,
KpUCTAJJIBI B mpupone, uznydenue CoiHIla, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpH3bl; 00Opa30BaHUE POCHI, TYMaHa,
WHes, CHera.

TexHudyeckne  yCTpOWCTBA:  KalWUIAPBI,  IPUMEPHI
WCIIOJIb30BAaHUS KPUCTALIOB, >KUJIKOCTHBIA TEPMOMETD,
JAaTYMK TEeMIEepaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THUTPOMETPBI, TMCHUXPOMETpP, TapoBas TypOWHA,

JABUTaTC]Ib BHYTPCHHETO CrOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1

7.2

7.3

7.4

Onextpuzanus Tel. J[Ba poja 3JIeKTpUUECKHX 3apsiioB
B3anMmopeiictBue 3apsbkeHHbIX Ten. 3akoH Kymona
(3aBUCUMOCTD CHUJIBI B3aUMOJICHCTBUS 3apsSKEHHBIX TEJl OT
BEJIMYMHBI 3apsAJI0B ¥ PACCTOSHUS MEXY TEJIaMH)
Onexrpuueckoe nojie. Hampspk€HHOCTH 2IEKTPUUECKOTO
nosist. [IpuHIUI Ccynepno3uIuy 3JIeKTPUYECKUX Mosen (Ha
KauyeCTBEHHOM YpPOBHE)

Hocurenn »snekTpudeckux 3apsgoB. JIEMEHTapHBIN
anekTpudeckuil 3apsana. Ctpoenue atoma. [IpoBonHUKH U

JUDJICKTPHUKHU



7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

7.14

7.15

7.16

7.17

7.18

7.19

3aKOH COXpaHEHUs IEKTPUUECKOT0 3apsiaa
DJIEKTPUUYECKU I TOK. YcnoBus CYIIIECTBOBAHUSA
ANEKTPUUECKOTO TOKA. VICTOUHHKHN MOCTOSIHHOTO TOKA
JleficTBUSI SIEKTPUUYECKOTO TOKA (TEIUIOBOE, XUMUYECKOE,
MarHuTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX U Tazax
Onektpuueckass 1menb. Cuia Toka. DJIEKTPpUYECKOE
HaIpsKEHUE

ComnpoTHuBIeHUE MPOBOJHUKA. Y IEIHHOE COMPOTUBIICHUE
BEILECTBA

3akoH OMa aJ1d y4acTka 1enu

[locnenoBarenpHOE M MapauiebHOE  COCAUHEHUE
MIPOBOIHUKOB

PaGora ¥ MOIIHOCTH JNEKTPUYECKOTO TOKA. 3aKOH
Jxoyina — Jlenna

DNeKTpUYecKue LEeNu U TOTPeOUTENH DIEKTPUUECKOM
sHepruu B ObITy. KopoTkoe 3aMbIkaHue

[TocTostHHBIE MarHuThl. B3anmojelcTBHE MOCTOSIHHBIX
MarHuTOB

MarnutHoe mnoje. MarautHoe moje 3eMiIM W €ro
3HAYEHHUE JJIS )KU3HU Ha 3emiie

OneiT Opcrena. MarHuTHOE MOJE 3JIEKTPUYECKOTO TOKA.
[IpuMeHeHne 371eKTPOMarHuTOB B TEXHUKE

JlelicTBME€ MarHUTHOrO TOJISI HA MPOBOJHUK C TOKOM.
DNEeKTPOABUTATENh TOCTOSHHOTO TOKa. lMcmonb3oBanue
ANEKTPOJIBUraTeeii B TEXHUYECKUX YCTpPOMCTBaX W Ha
TpaHCIopTe

Omneitel @apajes. SIBneHne  3IEKTPOMarHUTHOU
nHaykiuu. [Ipasuno Jlenna

OnekrporeHepatop. CrocoObl MOIydeHUs dEKTPUIESCKON
SHEPruM.  DIIEKTPOCTAHIIMM  HA  BO30OHOBISIEMBIX

HCTOYHHKAX SHEPIruu
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[TpakTuueckue paboOThI:

OnbITHI IO HAOMIOICHUIO AIEKTPU3ALMH TeJ UHAYKIUEH U
MIPU CONPUKOCHOBEHUH.

UccnenoBanue JeWCTBHUS  AJICKTPUUYECKOTO TMOJS  Ha
MIPOBOJIHUKY U TUDJICKTPUKH.

COopka u mpoBepka pabOThl BJIEKTPUUECKON LEnu
MOCTOSIHHOTO TOKA.

W3mepenne u peryaupoBaHue CHIIbI TOKA.

N3mepenne u peryaupoBaHue HapsHKEHUS.
HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UIAYLIETO Yepes
PE3UCTOP, OT CONPOTHBIICHUS PE3UCTOPA M HAMPSHKCHUS
Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh
ANEKTPUYECKOTO COMPOTUBIICHUS IPOBOJAHHKA OT €ro
JUTMHBI, TIJTOIIAU TTOTIEPEYHOTO CEUCHHS U MaTepuara.
[IpoBepka mpaBwiia CIOXEHUS  HANPSHKEHUH  MpHU
MOCJIEIOBATEIbHOM  COE€IMHEHHH [JBYX  PE3HCTOPOB.
[IpoBepka mpaBwiia AJis CUJIBI TOKAa MPHU MapalieIbHOM
coemMHeHUU  pesuctopoB.  OmpeneneHue  pabOTHI
ANEKTPUYECKOTO  TOKa, UAYHIErO0 4Yepe3  Pe3ucTop.
OmnpeneneHre  MOLIHOCTH  AJIEKTPUYECKOTO  TOKa,
BbIIENIsIEMON Ha pe3uctope. McciaenoBanue 3aBUCUMOCTH
CHJIBI TOKA, HIIYIIIETO Yepe3 JIAMIIOYKY, OT HAMPsHKEHUS Ha
Heil. Omnpenenenue KIIJ[ narpeBatens. Hccimenoanue
MarHUTHOTO B3aUMOJICMCTBUSI TOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHWTHOIO MOJS MOCTOSIHHBIX MarHUTOB MPHU
X 00BEIMHEHNHU | pa3zelieHnn. VMccienoBanue necTBus
ANEKTPUYECKOTO TOKA HA MArHUTHYIO CTpenKy. OTBITHI,
JIEMOHCTPHUPYIOLIUE 3aBUCUMOCTb CUJIbI B3aUMOJICUCTBUS
KaTylIKu C TOKOM M MarHuTa OT CHJIBI TOKa |

HamnpaBJIeHUs TOKa B KaTymke. M3ydeHue neucTBus
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MAarouTHOTI O I10JIA Ha IMPpOBOIHHUK C TOKOM.

KoHnctpynpoBanue u U3y4eHUe paboThI
3JIEKTPOABUTATES. N3smepenne KIIJg
AJIEKTPOIBUTaTEIbHON YCTaHOBKHU. OneITbI o

UCCJIC/IOBAaHUIO SIBJIEHUS AJIEKTPOMArHUTHON MHIYKLHU:
UCCIICIOBAaHME W3MEHEHMH 3HaueHWsT M HalpaBJICHUs
MHAYKIIMOHHOTO TOKa

@usnyeckue SABJIEHUS B MPUPOAE: AJIEKTPUUECKUE
ABICHUS B  arMocepe,  IMEKTPUUECTBO  KHUBBIX
OpPraHu3MOB, MAarHUTHOE IMoje 3eMiu, Apeild MoIrocoB,
POJIb MAarHUTHOT'O TOJIS JJIs JKU3HM Ha 3emJie, MOJSpHOe
CUSIHUE

TexHuueckue YCTPOWCTBA: 3JIEKTPOCKOI, aMIIepMETD,
BOJIETMETpP, PEOCTaT, CUETUYUK BSJIEKTPUUYECKOH SHEpruw,
AIIEKTPOOCBETUTENbHBIE ~ MPUOOPHI,  HarpeBaTelbHbIE
AIIEKTPONPUOOPHI (mpumepsl), JJIEKTPUYECKHE
IPEIOXPAHUTENN, DJIEKTPOMArHuT, JJIEKTPOJBUTATEIb

MOCTOAHHOI'O TOKA, '’CHEPATOP IMOCTOAHHOT'O TOKa

HpOBCpHCMLIe QJICMCHTHBI COACPKAHUA

MEXAHUYECKUE ABJEHUA

9 KJIACC
Kon
Koz >nemenra
pasznena
8.1
8.2
8
8.3
8.4

MexaHuueckoe  JBUKEHHME. MarepuanbHas — TOYKa.
Cucrema orcuéra

OTHOCHUTENBHOCTh MEXAHUYECKOTO IBUKECHUS
PaBHOMEpHOE IPSAMOJIMHEWHOE JBUKEHUE
###Par###HepaBHOMepHOE TPSMOIMHENHOE JBUKEHUE.
CpenHsis W MrHOBEHHas  CKOpPOCTb  Tella  IpH

HCPaBHOMCPHOM ABUKXCHUHN



8.5

8.6

8.7

8.8
8.9
8.10
8.11
8.12

8.13

8.14

8.15

8.16

8.17

8.18
8.19
8.20
8.21

8.22

8.23

8.24

8.25

8.26

Yckopenue. PaBHOyCKOpEeHHOE IIPSAMOJIMHEMHOE
JIBUKCHHE

#H#HPar###CBoboHoe manenue. OnbITel [ anumnes
#HH##Par##HPaBHOMEepHOE JBWKEHHE 1O OKPYKHOCTH.
[lepuon m wacrora oOpamienus. JIuneitHas u yrioBas
ckopocTH. LleHTpocTpemMureabHOe yCKOpEHHe

IIepBebiit 3axk0oH HbroTOHA

Bropoii 3akon Herotona

Tpernii 3akoH HproToHa

H#HH#Par###] [puHuMn cyneprno3uiuu cuil

Cuiia ynpyroctu. 3akoH ['yka

H#H#HHPar###Cuna TpeHUs: cuila TPEHUs CKOJIbKEHUS, Cujia
TPEHMUSI I10KOS, IPYTHe BUJIbI TPEHUS

#HHPar###Cuna  TSOKECTH U 3aKOH  BCEMHUPHOTO
TSATOTCHUA. Y CKOPEHHE CBOOOIHOTO MaICHUS

JBmxenue mianer Bokpyr Connua. IlepBas kocmMudeckas
ckopocTb. HeBecoMOCTh 1 nieperpysku

PaBHOBecue maTtepuanbHONW TOYKU. AOCOIIOTHO TBEPIOE
TEJO0

#i##HParf##PaBHOBecHe TBEPIOTO Tella C 3aKPEIUIEHHON
OChI0 BpanieHus. MoMmeHT cuibl. LleHTp TsxecTn
Nmnynsc Tena. U3menenue uMiynsca. IMmynsce cumsl
3aKOH COXpaHEHUs UMITYJIbCa

H#H##Par###PeakTUBHOE JBUKEHUE

Mexanunueckasi paboTa U MOIIIHOCTb

Pabora cun TshxecTH, ynpyroctu, TpeHus. CBs3b SHepruu
1 paboThI

[loreHumanpHass 2HEprus  Tena, MOJHATOTO  HaJ
MOBEPXHOCTHIO 3eMJITH

[ToTeHumanpHast SHEPTUS CKATON NPYKUHBI
#H##Par##HH#Kunernueckas SHEprus. Teopema 0
KMHETUYECKOU SHEPrUn

#H##Par###3aKkoH COXpaHEHHSI MEXaHUYECKON SHEPTUU
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8.28

8.29

[IpakTuyeckue pabOTHI:

Omnpenenenue cpenHell CKOPOCTH CKOJBXEHUs Opycka
WIM JIBJKEHUS IIapuKa I10 HAKJIOHHOM IUIOCKOCTH.
OnpeneneHne yCKOpeHHs Tejla IIPU PaBHOYCKOPEHHOM
JBUKEHHUHU 110 HAKIIOHHOW IIJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IIyTH OT BpPEMEHHU IIpU
PaBHOYCKOPEHHOM JIBM)KEHUHU 0€3 HaualbHON CKOPOCTH.
IIpoBepka ruUMOTE3Bl: €CIM IPU PABHOYCKOPECHHOM
JBYKEHUH 0€3 Ha4aJbHOM CKOPOCTH MYTH OTHOCSATCS KaK
psAn  HEYETHBIX  4YMCeld, TO  COOTBETCTBYIOILHE
MIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS
OT CWibl HOpMajbHOro pamieHus. OmnpexaeneHue
KodpduurueHTa TpeHus ckoibxkeHus. OnpezneneHue
xEcTkocTn mpyxuHbl. OmnpeneneHue padOTHI  CHIIBI
TPEHHMsT TIpU PaBHOMEPHOM JIBWJKEHUU Tejla IO
TOPU30HTANIBHOM MoBepxHOCTU. Onpenenenue padOThI
CWJIBI YIIPYTOCTH IIpH NMOABEME Ipy3a ¢ UCIOIb30BAaHUEM
HEMOJIBUYKHOTO U MOJABUKHOTO OJIOKOB

®dusnyeckue SABICHUS B MPUPOJAE: NMPUIMBBI U OTJIMUBBHI,
nBukeHre MiaHeT CONHEYHOW CHUCTEMbl, PEaKTHBHOE
JIBUKECHHE KUBBIX OPIraHU3MOB

TexHuueckue  yCTpOMCTBA:  COMAOMETP,  JATYUKHU

TIOJIOKCHMUS, PACCTOSIHUA U YCKOPCHUS, PAKCThI

MEXAHUYECKUE KOJIEBAHUMA 1 BOJIHBI

9.1

9.2

9.3

9.4

KonebarenpHoe nBuxenue. OCHOBHBIE XapaKTEPUCTHKU
KOJIeOaHUH: TIEPHO/I, YaCTOTa, aMIUTUTY/a
Maremarnueckuit 151 IIPY>KUHHBIN MasITHUKHU.
[IpeBparnienue 3HEprun P KOIeOATETHHOM JABHUKECHUN
3aryxaromue KoyebaHus. BbeIHYXKIeHHBIE KoeOaHUS.
Pe3onanc

Mexannueckue BoJIHBI. CBOMCTBA MEXaHUYECKHUX BOJIH.

HpO,Z[OJ'II)HBIe U TOICPEYHBIC BOJIHBI. I[J'II/IHa BOJIHbBI H
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9.5
9.6

9.7

9.8

9.9

CKOPOCTb €€ pacrnpocTpaHeHusi. MexaHn4ecKue BOJHBI B
TBEPIIOM Telle, CCHCMUYECKHIE BOJIHBI

3BykK. ['poMKOCTh 1 BbicOTa 3ByKa. OTpakeHHE 3ByKa
Wudpa3Byk U yIbTpa3ByK

[IpakTuyeckue pabOTHI:

OmpezneneHne  4acTOTBl M IMEpUOAa  KOJCOaHMid
MaTeMaTH4eCKOro MasTHHUKA.

OmpeneneHne  4YacTOThl M IMEpUoAa  KOJCOaHWid
HNPY>KUHHOTO MasiTHUKA

HccnenoBanre  3aBHCHMOCTH — IepHojga  KoJeOaHMid
MOJBCIICHHOIO K HHUTH Tpy3a OT [UIMHBI HHTH.
HccnenoBanre  3aBHCHMMOCTH — IepHojga  KOJeOaHMid
NPY)KUHHOTO MasTHHKa OT Macchl Tpy3a. I[IpoBepka
HE3aBUCHMOCTHU nepuoa KoJeOaHuii rpysa,
MOJIBCIICHHOTO K HHUTH, OT MAacChl Ipy3a U KECTKOCTH
npyKuHbL. M3MepeHne yckopeHust CBOOOHOTO MaleHHS
dusnyeckue SIBICHUS B TPHUPOJE: BOCIPHATHE 3BYKOB
KMBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMUYECKUE BOJHBI,
IyHaMH, 9XO0

TexHudeckne yCTpPOMCTBa: DXOJOT, HCIOJB30BaHUE

yIIBTPa3ByKa B ObITY U TEXHUKE

SJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1

10.2

10.3

104

10.5

DNEKTPOMarHuTHOE TIOJIe. DJIEKTPOMATHUTHBIC BOJIHEI.
CaoiicTBa 31IEKTPOMAarHUTHBIX BOJH

[Ikana 3J1eKTPOMarHUTHBIX BOJTH

DnexkTpoMarHuTHas mpupoja cBeTa. CKOpOCTH CBeTa.
BomHOBEIE CBOIiCTBA CBETA

[IpakTudeckue pabOTHI:

N3ydeHne  CBOHCTB  DJIGKTPOMArHUTHBIX  BOJNH  C
MTOMOIIBI0 MOOUITLHOTO TenedoHa

dusnyeckue SBICHUS B MPHPOJAC: OHOJIOTHYECKOE
IEefCTBHE BHINMOTO, yIbTPaPHOIECTOBOTO 51

PEHTTEHOBCKOTO U3IY4eHUIA
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10.6

Texnuueckue YCTPOMCTBA: HCIIOJIb30BAHUE

OJICKTPOMAarduTHBIX BOJIH JJIA COTOBOM CBSI3U

CBETOBbBIE ABJIEHUA

111
11.2

11.3

114

115

11.6

11.7

11.8

11.9

11.10

JlydeBas mojeinb cBeta. Mcrounuku cBera
[IpssMONMHENHOE pacIIpOCTPAHEHHUE CBETA

Otpaxenue cBera. [Imockoe 3epkano. 3aKOH OTpPaKEHUS
cBeTa

[Ipenomnenune cBera. 3akoH MPEJOMJIEHHS CBeTa.
[TomHOE BHYTpEHHEE OTpakeHUE CBETa

JIunza. Xop jtyyen B 1uH3e

Onrtuueckast cucrema (QoToanmapaTa, MHKPOCKONA H
TeJIeCKOIa

I'maz kak onTudeckas cucrema. biHM30pyKkocTs U
JaIbHO30PKOCTh

Paznoxxenue Oenoro csera B crnekTp. OnbiTel HbroTOHA.
CrnoxeHue CrieKTpalibHBIX 11BETOB. Jlucnepcus cBera
[IpakTuueckue padbOTHI:

#i#Parf##lccnenoBaHne 3aBUCHMOCTH YIJIa OTPaKEHUS
CBETOBOI'O JIy4a OT yIJia NaJeHHUs.

#H#HPar##l13yueHue  XapakTepUCTUK  U300paKeHUs
IpeMeTa B IJIOCKOM 3epKalle.

###Parf##lccnenoBanue 3aBUCHUMOCTH yria
MPEJIOMJICHUST CBETOBOTO Jy4a OT yIJIa TaJCHUs Ha
IPaHUIIE «BO3IYX — CTEKIION.

###Par### lonyuenne  n300pakeHUH € TTOMOIIBIO
coOuparoIe JTMH3HI.

###Par###Onpeneneare  (GOKYCHOTO  pacCTOSIHUS U
OINTUYECKOH CHJIBI cCOOMparoIeil TUH3BI.
#HHHPar###ONBITEI IO pa3OKEHWIO OENIoro CBeTa B
CIIEKTP.

HH#Par###OnbITHI 110 BOCTIPUATHUIO I[BETA MPEIMETOB TIPU
UX HAOJIOJCHUH Yepe3 BETOBbIC (PMIBTPHI

®dusnyeckue siBIeHUs B npupoje: 3aTMeHust ConHua u
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JIyHbl, mBeTa TEIN, ONTHYECKUE SIBIICHUS B aTMmocdepe

(BeT HEOa, pedpakius, paxyra, MUPax)

111 Texnuueckue YCTPOMCTBA: OYKH, [IEPUCKOII,
' (doToanmnapar, ONTUYECKHE CBETOBOIbI
KBAHTOBBIE ABJIEHUA
121 OneiTel  Pezepdopna u muanerapHas MoJenb aroma.
' Mogens aroma bopa
s Hcnyckanne W moOrjoiieHHe cBera aToMoM. KBaHTHI
' JIunenyaTele CIIEKTPHI
12.3 PaguoakTuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3IydeHHs
194 Crpoenue aTomMHoro siapa. HykinonHas Mozieinb aTOMHOTO
' siapa. M30Tormbl
125 PanuoakTtuBHble mpeBpaieHus. llepuox mnomypacnana
' aTOMHBIX SI7IEp
126 SnepHble peakuuu. 3aKOHBl COXPAHEHHUS 3apsiIOBOrO U
' MaccOBOI0 YHCEN
12.7 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunres3a u nenenus saep. Mctounuku sHepruu
' CosHma u 3BE311
12.9 Snepnasg  osHepreruka. [lelicTBUE  paJMOAaKTUBHBIX
' M3JIy4E€HUH Ha )KUBbIE OPraHU3MbI
[IpakTuyeckue paboTHI:
HaGntoneHne CIUIOMIHBIX W JIMHEWYaTbIX CIIEKTPOB
19.10 U3IIy4EHUs.
HccnenoBanue TpekoB: U3MEPEHHUE YHEPTUH YACTHIIBI 110
TOPMO3HOMY ITyTH (110 (poTOorpadusiM).
N3mepenue paaroakTuBHoro ¢poHa
@dusnyeckue SBIEHUS B IPUPOJE: ECTECTBEHHBIN
PaAMOaKTUBHBIN ¢omn, KOCMUYECKHE Ty4H,
12.11 pPaaMOaKTUBHOE MW3JIy4€HHE NPHUPOJHBIX MHUHEPAJIOB,
JICUCTBUE PAAUOAKTHUBHBIX M3JIYYCHUH Ha OPraHu3M
4eJloBeKa
12.12 Texauveckue YCTPOMCTBA: CIIEKTPOCKOII,



VMHJMBHUYAJIbHBIA JO3UMETP, KaMepa Buinbcona

MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kon
NPoBePSIEMOro
TpeOOBaHUS

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI OCBOEHHMSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl
OCHOBHOI0 00111er0 00pa3oBanus Ha ocHoBe PI'OC

[lonnmanne ponmu  ¢u3MKM B HAy4YHOH  KApTHHE  MHpA,;

c(OpPMHPOBAHHOCTb 0A30BbIX MPEJCTABICHUN O 3aKOHOMEPHOH CBSI3U U
MO03HABAEMOCTH SIBJICHUU MPHPOJIBI, O POJIM SKCIIEPUMEHTA B (PU3UKE, O
cucreMoobpa3ymomeil poiau GU3MKM B Pa3BUTUU €CTECTBEHHBIX HayK,
TEXHUKWA M TEXHOJOTHHA, 00 3BONIONHMH (PU3NUECKUX 3HAHUHA M UX POIU
B LIEJOCTHOM €CTeCTBEHHOHAY4YHOM KapTUHE MHpa, O BKIAJE
POCCHICKMX H 3apyOeHBIX Yy4YEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MHpPA, pa3BUTHE TEXHUKU U
TEXHOJIOTUI

3HaHUS O BHMJAX MaTepuM (BELIECTBO M II0JIe), O JBHXEHHU Kak
crocobe cyliecTBOBaHUSI MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOM Teopuu
CTPOCHHUSI BEIIECTBA, O (DHU3MUYECKOW CYHITHOCTH SIBICHUH NPUPOJIBI
(MEXaHWYECKHUX, TEIUIOBBIX, OJJIEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHUE pa3nuyarh sIBICHUS M0 OMMCAHMIO UX XapaKTEPHbIX CBOMCTB U
Ha OCHOBE OTIBITOB, JIEMOHCTPUPYIOMINX JAaHHOE (PU3MUYECKOE SIBIICHUE;
YMEHHUE PaclO3HABATh NPOSBICHUE U3YyYCHHBIX (PU3NYECKUX SIBICHUI B
OKpY’KaloIIeM MHUpE, BBIICTISIS HX CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKH )
Brnanenue ocHoBaMH MOHATUHHOTO anmnapaTa i CUMBOJIMYECKOTO SI3bIKa
(GU3MKK W UCTIONB30BaHUE WX JUISl PEIICHUs YUYeOHBIX 3ajad; YMEHHE
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS M IPOLECCHI,
UCTONb3Ysl QyHIAMEHTAIbHBIE U SMINPUUIECKUE 3aKOHbI

YMeHune onuchBaTh HU3YYCHHBIC CBOICTBA TE€N U (1)I/I3I/I‘-IGCKI/IC SIBJICHHA,



UCTIONB3YS (PU3UUECKUE BETUUUHBI

Brnanenne ocHOBaMM METOJOB HAy4YHOTO IIO3HaHMA C Y4ETOM
coOrofieHus MpaBuil 0€30MacHOTO Tpynaa: HaOMoIeHHuEe (U3NYSCKUX
SIBJICHUI:

YMEHHUE CaMOCTOSITENIbHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY U3
JJAHHOTO Habopa oOOpYyIOBaHUS IO MHCTPYKLHH, OIHUCBIBATh XOJ
OTIBITA U 3AMHCHIBATD €0 PE3YIbTATHI, ((OPMYIHPOBATH BHIBOIKI;
IPOBE/ICHUE MPSMBIX U KOCBEHHBIX U3MEPEHUI (PU3MUECKUX BEITUYMH:
YMEHME IUIAHUPOBAaTh  U3MEPEHHUs, CaMOCTOSITEIbBHO  coOMpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY 110 MHCTPYKLIMH, BBIYUCIIATH 3HAYEHUE
BEIMYMHBI W AHAJTU3UPOBATh IIOJYYECHHBIC PE3YJIbTaThl C Y4ETOM
3aJJaHHOM MOTPELIHOCTH PE3Y/IbTaTOB U3MEPEHUH;

NPOBEICHUE  HECIOXKHBIX  OKCIEPUMEHTAJIbHBIX  HCCIICAOBAHMUIA,
CaMOCTOSITENIBHO ~ cOOMpaTh  SKCIEPUMEHTAJIbHYIO  YCTAaHOBKY M
MPOBOJUTH MCCIIEOBAHNE 1T0 HHCTPYKIUH, TIPEICTABIATH MTOJTyYCHHbIE
3aBUCUMOCTH (M3NYECKUX BEIMYMH B BHJE TaOmul U IpaduKoB,
YYUTBIBATh  TMOTPEIIHOCTH, JENaTh BBIBOABI IO  pe3yibTaTaMm
UCCIIEIOBaHMS

[lonumaHue  XapakTepHbIX  CBOMCTB  (U3WYECKUX  Mojeneu
(MaTepuasibHasi TOYKA, aOCOJIOTHO TBEPAOE TEJO, MOJEIU CTPOCHHUS
ra3oB, >KMJIKOCTEH M TBEPABIX TeJ, IUIAHETapHas MOJENb aTroMa,
HYKJIOHHAsi MOJIeJIb aTOMHOTO s/ipa) U yMEHHE NPUMEHSTh UX IS
00BbsSICHEHUS (PU3UUECKUX MPOIECCOB

YMmeHue oOBICHATH (PU3MYECKHE MPOLECChl M CBOICTBAa Tel, B TOM
yucie W B KOHTEKCTE CHUTYallMid TMPaKTHKO-OPHEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIATH MPUYMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBACHEHHUE C OMOPOI Ha M3yYEHHBIE CBOWCTBA (PU3UYECKUX
SBJICHUH, (PU3NUECKUE 3aKOHbI, 3AKOHOMEPHOCTH U MOJEIIH

YMmenne pemarb pacdy€TtHeie 3amadd (Ha Oaze 2 — 3 ypaBHEHHH),
UCTONB3ysl 3aKOHBl W (OpMYNbI, CBs3bIBaOLIME  (PU3HUECKUE
BEIMYMHBI, B YAaCTHOCTH, 3alUCBIBaTh KpPaTKOE YCIOBHE 3aauH,
BBISIBIISATh HEIOCTAIOLINE JlaHHBIC, BBIOMpATh 3aKOHBI U (OPMYIIHI,

HGO6XO,I[I/IMBIG s eé PEeIICHMs, HUCIIOJB30BaTh CIIPABOYHBIC JAaHHBIC,
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IIPOBOAMTH pPAacuéThl U OLEHUBATh PEATUCTUYHOCTH IIOJYyYEHHOTO
3Ha4YeHUsl (PU3NYECKON BEIWYMHBI; YMEHHE ONPEIENATh Pa3MEPHOCTb
(bu3nUeCcKoil BETMUNHBI, IOJYYEHHON IPU PEIICHUH 3a/1a41

YMeHue  XapakTepu3oBaTh IPUHLMIBL  JEHCTBUSA  TEXHHUYECKUX
YCTPOMCTB, B TOM YHUCJIE OBITOBBIX MPUOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTHYECKHUX MPOLIECCOB M0 MX ONMCAHUIO, UCIOJb3ys 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA H HEoOXomumble (pusmueckue
3aKOHOMEPHOCTH

YMeHne UCHOib30BaTh 3HAHUS O (U3MUECKUX  SABICHHUAX B
IOBCEHEBHOM  KM3HM Uil oOecriedyeHHs O€30IacHOCTU  IpH
oOpailieHuu ¢ ObITOBBIMHU NPUOOPAMH U TEXHUYECKUMHU YCTPOIlCTBaMH,
COXpaHEHMsI 370pOBbS U COOJIOACHUS HOPM  HKOJOTHYECKOrO
MOBE/ICHUSA B OKpYXalollell cpeae; MOHUMaHUE HEOOXOAUMOCTH
OPUMEHEHUS JOCTHXKEHUH (PU3MKM U TEeXHOJOIMH AJIS palMOHAIbHOTO
IIPUPO/IONOJIB30BAHUS

OnbIT moMCcKa, MNpeoOpa3oBaHMs M MpPEJCTaBICHUS HH(DOpPMAIUH
(GU3NYECKOTO COJAEPKAHMUS C HCIOJIb30BAHUEM HMH(POPMAIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTUH; YMEHHME OLIEHUBAThb JOCTOBEPHOCTH
MOJIydeHHOW WH(GOpPMAIlMM Ha OCHOBE HWMEKOIIMXCS 3HAHUA W
JOTIOJIHUTEIbHBIX ~ MCTOYHMKOB;,  yYMEHHE  HUCIOJb30BaTh  IIPH
BBIMIOJTHEHUM Y4YEOHBIX 3a/laHuil HAay4HO-TIOMYJSPHYIO JIUTEpaTypy
($U3MUecKOro Cojep:KaHus, CHPAaBOYHbIE MaTepUallbl, PECYpChl CETH
WntepHer; BiajgeHue  0a30BbIMM  HaBbIKAMU  IPe0Opa3oBaHUsA
uHpOpPMAllMM M3 OJHOW 3HAKOBOM CHCTEMBI B JpYIyl0; YMEHHE
co3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE

I/IH(I)OpMaI_II/II/I N3 HCCKOJIBKUX HCTOYHHUKOB

HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

O PU3UKE

Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS



11

1.2

1.3

14

1.5

MEXAHUWYECKUE SABJIEHUA

Mexannueckoe  aBuxkeHue. MatepuanbHas Touka. Cucrema  OTcuéTa.
OTHOCUTENBHOCTD JIBHXKEHHS

PaBHOMepHOE U HepaBHOMepHOe nBHkeHHe. CpenHssi ckopocTb. DopMmyna i

BBIYUCIICHUS CPEeTHEH CKOpocTH: V = S/t

PaBHOMepHOC HpHMOHHHeﬁHOC JABHKCHHC. 3aBUCHUMOCTh KOOpJZUWHATBhI TCJIa OT

BPEMEHH B Cily4ae PaBHOMEPHOTI'O IPSIMOJIMHEHHOIO JBUKCHHUS:

x(1)=x,+vf

I'padukm 3aBUCHMOCTM OT BPEMEHM [UIsI MPOEKLUUU CKOPOCTH, NPOEKIUU
IEPEMELICHNs, IIyTH, KOOpAMHATBl IIPM PABHOMEPHOM  IPSMOJIMHEHHOM
JBUKECHHUH

3aBUCHUMOCTb KOOpDAMHATHl TeJla OT BPEMEHU B CIy4a€ PaBHOYCKOPEHHOIO

HpHMOHHHCﬁHOFO JABUXXCHUA:

Sx(f) = 1--.0: * I_ ax *

t“-’l =

@opMynsl Uil TPOEKIUH TNEPEMEIIECHUs], MPOCKIHUH CKOPOCTH W IMPOEKIIHH

YCKOPCHUS ITPU PAaBHOYCKOPCHHOM prIMOJ’IHHCﬁHOM JABHKCHHUU

3

-~

s.(D=yy,-t+a,-

I\J|

v.()=v,,.+a,-t,

a.(f) =canst,

y g |

2 2 _5
Uiy Uiy ~a,5,

['paduku 3aBUCUMOCTH OT BPEMEHHM Jsi MPOEKIHMH YCKOPEHHUsS, MPOEKINH
CKOPOCTH, IIPOCKLUU IIEpEMELICHUsI, KOOPAWUHATHI IIPU PaBHOYCKOPEHHOM
IPSMOJIMHETHOM JIBM>)KEHUH

CBobonnoe majnenue. @opMyiibl, OMUCHIBAIOIIME CBOOOJHOE MaJCHUE TeNla IO
BEPTUKAJIM (ABMKEHHE TeJla BHU3 UM BBEPX OTHOCUTEJIBHO TOBEPXHOCTH 3EMIIN).
I'paduky 3aBUCUMOCTH OT BPEMEHHM sl MPOEKLUUU YCKOPEHUS, MPOCKINU

CKOPOCTH M KOOPJIUHATHI P CBOOOJHOM MAaJCHUU TeJa MO BEPTUKATIN



CkopocTh paBHOMEPHOIO [JBHXKEHHMS Tela IO OKpykHocTH. Hampaienue
CKOpOCTH.
®opmyna s BBIYUCIEHUS CKOPOCTH Ye€pe3 pajuyC OKPYKHOCTH U IEPUOJ]

oOpareHus:

_ 2nR
T

LlenTpocTpeMuTenbHoe  yckopeHue. HampaBieHue 1EHTPOCTPEMHUTEIHLHOTO

L

yckopeHusi. @opmyiia 1 BBIYUCICHHUS! YCKOPEHUS:

1.6
2
a — v
" R
dopmyiia, cBA3bIBAIOLIAS IEPUOJL U YACTOTY OOpaIlleHus:
V= L
T
Macca. IInotHocTh BemecTBa. @opmyia i BBIYUCIEHUS IIIIOTHOCTH:
_m
1.7 P=7
1.8 Cuna — BektopHas pusnueckas BenuunHa. CioxeHue cui
1.9 SIBnenue nnepuuu. llepssiii 3akoH HeroTOHA
Bropoii 3akoH HeroToHAa:
F=m-d
1.10

CoHarnpaBiIeHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHIIBI, ICUCTBYIOIICH Ha
TEJ0

B3aumoneiictue tein. Tperuii 3akoH HeroToHa:

_—s

1.11 Fv_q =—F1_>3




TpeHI/Ie IMOKOA U TPCHHUC CKOJILKCHMUA. CDopMyna AJI1 BBIYMCIICHUS MOAYJISA CHUJIbI

TPEHUS CKOJILKCHUA:

1.12 —u-N
Fo=un-N

Hedbopmaruss Tena. Ynpyrue u Heynpyrue aedopmanud. 3aKOH YIPYrou
nedopmaruu (3akoH ['yka):

113 F=k-Al

BCCMHpHO@ TArOTEeHHE. 3aKOH BCCMHUPHOI'O TATOTCHUA:

H}l - H}':_.

F=G - ———=
R
1.14 Cuita TSHKeCTH. yCKOpeHI/Ie CBO6OI[H01"O nHaacHus.

®opmyna 175 BBIYUCIECHUS CUJIbI TSHKECTH BOIM3H noBepxHocTH 3emun: F = mg.
JIBumxenue mianet Bokpyr ConHua. [lepBas kocMudeckast CKOpOCTb.
HesecomocTs 1 neperpysku

I/IMHYJ'IBC TCJIa — BCKTOpHas (I)I/I3I/I‘-ICCK8.$I BCJIIMYHHA.

1.15 P = mo

HNmnynbe cucremsl Ten. U3MeHnenne umnynbsca. MMIynbse cuibl

3akoH COXPAaHCHUS UMITYJIbCa JI BaMKHYTOﬁ CHUCTCMBI TCII:

1.16 D=0+, U, =const

PeaktuBHOE ABHKEHHE

Mexannueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=Fso0sc

1.17 Mexanndeckass MOITHOCTD:

nv=4
I




Kunernueckas u MNOTCHIUAJIbHAs SHCPIrus. CDOpMyJIa JJIA BBIYMCIICHUA

KUHETHYSCKOU OHEPIHUU:

)
mu-
Ex="3"

-

118 TeopeMa o kuHeTHUeCcKOU d3Heprun. Gopmyra i BHIYUCICHUS TOTCHIMAIBHON

OHCPIrum T€jia, IOAHATOrO

HaI 3eMIIEH:

E,=mgh

Mexanuueckas OHCPIUA:

E=Ek+EP

1.19
3aKOH COXpaHEHMsI MEXaHNUeCKON 3Heprun. Popmyra s 3aKOHA COXPaHEHUs

MEXaHUYECKOM SHEPTHU B OTCYTCTBHE CHII TpeHus: E = const.
[peBpariiieHre MEXaHUIECKOM SHEPTHH TP HATUYUN CHJIBI TPECHHSI.
[TpocThie MEeXaHU3MBI. «30J0TOC PABUIIO» MEXaHUKH.

Peruar. Momenrt cwiisl:M - Fl.

Ycaopue PpaBHOBECHS pblyara:

M +M, +..=0

[ToaBuxHBIN 1 HeTOABWKHBIN O6510Kku. KITJ[ mpocThix MexaHN3MOB,

1.20

n= Anonessas

Aﬂrl::aqema

[laBiienue TBEpIOTO TENA.

(DOpMYJ'Ia JJIs1 BBIYMCIICHUA JaBJICHUA TBépIIOTO TCa:

F
1.21 -
P=g-

JlaBnenue raza. ATMocdepHoe TaBieHue.

FI/II[pOCTaTI/I‘IeCKOG JAaBJICHUC BHYTPH KUAKOCTH.



1.22

1.23

1.24

1.25

1.26

1.27

1.28

1.29

dopmyia 1 BBIYMCIICHMS TABJICHNS BHYTPU KUIKOCTH:

p=pgh+p.,

3akoH [lackans. ['mapaBnuueckuii npecc
3akoH Apxumena. @Dopmyna i ONPEACNICHUS BBITAIKUBAIOMICH  CHUJIBI,

JICHCTBYIOILEH Ha TEJO, NOTPYKEHHOE B KUIKOCTDb UM Tas3:

F_jq:ﬁ. =pegV

VYcnosue maBanus Tena. [lnaBanue cyioB ¥ BO3yXOIUIaBaHUE
Mexanuueckue kosebaHus. AMIUIMTYJa, NEpUOJ M 4acToTa KojeOaHUM.

CDOpMy.]'Ia, CBA3bIBAOMIAA YaCTOTY U ICPUOJ KOJIEOAHHIA:

Marematnueckuii M IpYKHHHBIA MasATHHKU. lIpeBpamenue »sHeprum Ipu
K0JIeOaTebHOM JIBUKEHUHU

3aryxaromue konebanus. BeinyxxaeHHble konebanus. Pezonanc

Mexannueckue BoaHBL IIpomonbHble M nomepedHble BOJHBL J[IMHA BOJHBI U

CKOPOCTb PACHPOCTPAHECHHUS BOJIHBIL:

h=v-T

3ByK. [')poMKOCTH 1 BbICOTa 3BYKa. OTpa’keHUE 3BYKOBOM BOJIHBI HAa IPAaHUIIE IBYX
cpen. MHbpa3Byk U ynbTpa3Byk

IIpakmuueckue pabomoi

W3mepenue cpenHedl IUIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI, KECTKOCTH
NpYXHUHBL; KOA(h(ULIMEHTAa TPEHUs CKOJIbXEHUS; pabOThl CHUJIbI TPEHHS, CHUJIIBI
YIPYrOCTH; CpelHEH CKOPOCTH JBHXKEHHs OpycKa MO HAKJIOHHOHM IJIOCKOCTH;
ycKOopeHusi Opycka NpHU JBUKEHUM [0 HAKIOHHOW IJIOCKOCTH; YacTOThl M
nepuosia KojleOaHWH MaTeMaTHMYecKOoro MasTHHKA, YacTOThl W Mepuoja
Kojie0aHUM MPYKUHHOTO MAasTHHKA; MOMEHTAa CHJIbl, JAEWCTBYIOIIET0 Ha phlyar;
paboThI CUIIBI YIIPYTOCTH HPU MOIbEME I'py3a C TOMOIIBIO HEMOBM)KHOTO OJI0Ka;
paboThI CUIIBI YIPYTOCTH MPHU MOABEME Ipy3a C MOMOILBIO TOJIBUKHOTO OJI0KA.

HccnenoBanue 3aBUCUMOCTH apXUMEI0BOM CHIIBI OT 00bEMA MOTpYKEHHON YacTH



1.30

1.31

2.1

2.2

2.3
2.4
2.5

2.6

2.7
2.8

TCJIa U OT IINIOTHOCTH XUJIKOCTH, HC3aBUCHUMOCTHU BbIT&JIKHB&IOH.[Cﬁ CUJIbl OT
Macchl Tella; CHJIbI TPEHHS! CKOJBXEHHSI OT CHUJIbl HOPMAJIBHOTO JABJICHUS U OT
poJia TTOBEPXHOCTH; CHJIBbl YINPYTOCTH, BO3HUKAIOLIEH B MPYKHUHE, OT CTEHEHHU
nedopManuu MpYXKUHBL, YCKOpeHUs Opycka OT yrjla HakJIOHa HampaBisIoLIEH;
nepuojia (4acToThl) KoeOaHW HUTSIHOTO MasTHUKA OT JJIMHBI HUTH; NEpUoOJa
Kojie0aHUN TPY)KMHHOTO MasiTHUKAa OT MAacChl I'py3a U KECTKOCTU MPYKHUHBL;
HCCJICIOBAaHNE HE3aBHUCUMOCTH TepHoja KojeOaHWH HHUTSHOTO MasTHHKA OT
Mmacchl rpy3a. [IpoBepka yciioBus paBHOBECHs pblyara

Qusuueckue A6NeHUs 6 npupode: TPUMEPHl JBWKEHUS C Pa3IMYHBIMU
CKOPOCTSIMU B KHBOW M HEXHUBOU MPUPOJIE, NEHCTBUE CUIIBI TPEHHS B IPUPOJIE U
TCXHUKC, IMPUIHMBbBI HW OTJIHBBI, ABWXCHUC IIJIAHCT ConneyHomn CHUCTEMBI,
PEaKTUBHOE JBI)KEHUE JKUBBIX OPTaHU3MOB, PhIYaru B TEJ€ YEJOBEKa, BIUSHUE
aTMOC(EepHOTO MaBJIICHUS Ha JKMBOW OpraHW3M, IUIaBaHWE pbIO, BOCIPHATHE
3BYKOB XHBOTHBIMH, 36MJIETPSICEHHE, CEICMUYECKHE BOJIHBI, IIyHAMH, 7XO
Texnuueckue ycmpoticmea: CHUAOMETP, NATUYUKHU IIOJOXKEHMS, PACCTOSHUSA U
YCKOpPEHHS, IMUHAMOMETp, MOJIIIMIHUKH, PAaKEThl, pbluar, MOJBUKHBIA H
HGHOI[BI/I)KHBII\/'I 6J'IOKI/I, HAKJIOHHAsA IIJIOCKOCTb, IMPOCTHBIC MCXAaHU3MbI B 6I>ITy,
cooO0IIaroIuMecs: COCyAbl, YCTPOWCTBO BOAOMPOBOAA, TUAPABIMYECKHI TMpecc,
MaHOMETp, OapomeTp, BBICOTOMEpP, MOPIUIHEBOM HACOC, apeoOMETp, HXOJIOT,
HCIIONIb30BaHNE YIbTPa3ByKa B ObITY M TEXHUKE

TEITJIOBBIE ABJIEHU A

OCHOBHBIE  TOJIOKEHUS  MOJIEKYJISIPHO-KMHETUYECKOM  TEOPUU  CTPOCHHS
BellecTBa. Mozenu TBEPAOIo, KUAKOTO U ra3000pa3HOr0 COCTOSHUM BELIECTBA.
Kpucrannnaeckue u amopdHbie Tena

HBI/I)K@HI/Ie qacTu1 BEUICCTBA. CBs3b CKOpPOCTH JABUKCHU S qacTu1 C
Temneparypoil. bpoyHoBckoe nBrkenue, nuddysus

CMmaunBaHue u KalmUJIISAPHBIC ABJICHUA

TennoBoe paclIMpeHUe U CKATUE

TernnmoBoe paBHOBECHE

Buyrtpennsss sneprus. Pabota u Teruiomepenaya Kak CroOcOObl M3MEHEHUSs
BHYTPEHHEHN YHEPTUHU

BI/II[I:I TCIUIoNCpeAavYu: TCIUIONPOBOJHOCTh, KOHBCKIHA, U3JTYYCHUC

Harpepanue u oxnaxaenue ten. KonudecTBo TemnoThl. Y AeibHas TEIIOEMKOCT:



2.9

2.10

2.11

2.12

2.13

2.14

2.15

2.16

O=cm(t,—1,)

3aKkoH COXPAaHCHUSA OSHCPrurM B TCIUJIOBBIX IPOLECCAX. VpaBHeHHe TCIIJIOBOTO

OayaHca:

O+0, +..=0

Ucnapenne u konaeHcauus. V3mMeHeHHE BHYTPEHHEW JHEpPrUM B IMPOLECCEe
UCIIapeHusi M KOoHJeHcanuu. KureHwe KuUOKOCTH. YAenbHas TeruioTa

napooOpazoBanus: L = Q/m

BiaxxHoCTh BO311YXa
[TnaBienune u kpucraummsanys. MsMeHeHre BHYTpEHHEN SHEPTUU IIPH IUIABJICHUH

" KpUCTAJJIM3allu. YV aenpHas TEI0Ta IMIaBICHUS

A= Q

m

BHYTpeHHHSI OHEPIUA CTOpaHusA TOILJINBA. YaenpHas TemioTa CTOpaHuA TOIUINBA:

q=Q/m

[Mpunnumns! padote! TemwmoBbix aurateneit. KI1/ TeruioBoro nurarens
IIpakxmuueckue pabomoi

W3mepeHne yaenbHOW TEIIIOEMKOCTH METAJUIMYECKOro LMIMHIPA; KOJIMYECTBA
TEIUIOTHI, TOJIyYEHHOTO BOJIOM KOMHATHOM TeMIiepaTypbl GUKCUPOBAaHHON MacChl,
B KOTOPYIO OIYIIEH HAarpeTbli LWIMHAP; KOJIUYECTBA TEIUIOTHI, OTIAHHOIO
HarpeTbiM HUJIUHAPOM, ITOCJIE OIYCKAaHMs €r0 B BOJYy KOMHATHOM TeMIEPATYpHI;
OTHOCHUTEIIBHOM BIJIAKHOCTH BO3/yXd; YACIbHOM TEIUIOTHI IUIABJICHUS JIbJA.
HccnenoBanue W3MEHEHUs TeMIEpaTypsl BOABI NPHU PA3IMYHBIX YCIIOBHSIX;
SIBJICHUS TEIUIOOOMEHa MPU CMEIIMBAaHUM XOJIOJHOW W Topsiueil BOIbI; mpolecca
WCIIapeHus

Qusuueckue sA6leHUs 6 npupooe: TIOBEPXHOCTHOE HATSDKEHHE U KalMJUIIpHbIE
ABJICHUS B INIPUPOJEC, KPUCTAUIBI B Npupoze, usinydeHue CoiHIa, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, UHesl, CHera



2.17

3.1
3.2
3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

Texnuueckue ycmpoticmea: KanWUIApbl, IPUMEPbl UCIOJIb30BaHUS KPUCTAILIOB,
JKUJKOCTHBI TEPMOMETp, JATUYUK TEMIEPATYpbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, TUTPOMETpBI, IICUXPOMETp, NapoBas TypOWHa, ABHraTeilb BHYTPEHHETO
CropaHus

OJIEKTPOMATI'HUTHBIE ABJIEHUA

Onektpuszanus Ten. [[Ba BUia 31eKTpUUYECKUX 3apsa0B

B3aumoneiictBue 3apspkeHHbIX Tell. 3akoH Kynona

3aKOH COXpaHEHUs AIEKTPUUECKOTro 3apsaa

Onekrpuueckoe mnone. Hanpsx€HHocTh anektpuyeckoro mnouns. [IpuHnun
CYNEPHO3UINH SJCKTPUUECKUX MOl (Ha KaYeCTBEHHOM YPOBHE)

Hocurenn osnexrpuyeckux 3apsaoB. JleWCTBHE DIEKTPUYECKOrO IIOJA  Ha
3JeKTpUYecKue 3apsaabl. [IpoBOAHUKY U TUAIEKTPUKU

[TocTostHubIi 3nekTpudeckuil Tok. JlelcTBust anekTpruyeckoro Toka. Cuiia Toka.
Hanpsoxenue.

I=qg/t,U=A/q

DJeKTPUYIECKOE CONMPOTUBIICHHE. Y ICTTbHOE AIEKTPUIECKOE COMIPOTUBIICHHE:

R =pl/S

3akon Oma s yuactka anektpudeckon nenu: | = U/R

ITocaenoBarenpHOE COEIUHEHHE IIPOBOAHUKOB:

I,=1,: U=U,+U,: R=R +R,

HapannenLHoe COCIMHCHUE ITPOBOJHUKOB PABHOI'O COIIPOTUBJICHUA:

U=U:I=] +L:R:§.
< < 7

CMenranHbIe COCAUHCHUS ITPOBOAHHUKOB

Pabora u moutHOCTH 3ekTprueckoro Toka. A = Ult, P = Ul



3.11

3.12

3.13

3.14
3.15

3.16

3.17

3.18

3.19
3.20
3.21
3.22
3.23

3akon Jxxoynsa — Jlenna:

O=I"-R-t

OneiT Opcrena. MarHuTHOE 1OJIE€ MPSMOIO MPOBOJHHMKA C TOKOM. JInHHMM
MarHUTHOW UHAYKUIWH

MaruutHoe 10J€ IOCTOSIHHOTO MarHurta. B3aumMonencTBuEe MOCTOSHHBIX
MarHuTOB

JelficTBe MarHUTHOTO TOJISI HA IPOBOJAHUK C TOKOM

Oneitel ®apanes. SABnenue snekrpoMarHuTHON uHAYKUMU. [IpaBuno Jlenna
Ilpaxmuueckue pabomul

W3mepeHne  3JIEKTPUYECKOTO  CONPOTHBIEHHUS  PE3UCTOpPA;  MOIIHOCTH
ANEKTPUUYECKOTO TOKA; pabOTHI AIEKTPUIECKOTO TOKA.

HccnenoBanue 3aBUCHUMOCTH CWJIBI TOKa, BO3HMKAIOIIETO B IPOBOJHUKE
(pe3ucTopsl, IaMIIOuKa), OT HANpPSDKEHUS Ha KOHIAX MPOBOJHHKKA; 3aBUCHMOCTH
COINPOTHUBIIEHUS OT JUIMHBI MMPOBOJHUKA, IJIOLIAJAN €ro MONEPEeYyHOro CEYEeHUs U
YIEIBHOTO CONPOTHBIICHHUS.

[TpoBepka mpaBuia As 3JIEKTPUUECKOTO HAIMPSDKEHUS MPU MOCIEN0BATEIbHOM
COCIMHEHUH IPOBOJHUKOB; TMpaBuja ISl CHJIbl B3JEKTPUYECKOTO TOKA TMpHU
NapajuIeIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U JITAMIIOUKA)

Qusuueckue A61eHUs 6 Npupoode: DICKTPUUECKUE SBIEHUS B arMocdepe,
ANIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE T0JIe 3eMJIH, Jpeiid MOII0COB,
POJIb MATHUTHOTO TOJISI 17151 )KM3HU Ha 3eMile, OJSIPHOE CUSIHHE

Texnuueckue ycmpoiicmea: 3IEKTPOCKOI, aMmIepMeTp, BOJBTMETp, PpeocTar,
CUETUYMK  DJIEKTPUYECKOM  JHEPruH,  DICKTPOOCBETHTEIbHbIE  MPHOOPHI,
HarpeBaTeNIbHbBIE AIIEKTPONPUOOPHI (IPUMEPHI), ITEKTPUUECKUE MTPEeIOXPaHUTENH,
JIEKTPOMArHuT, AJIEKTPOJBUraTeNb IMOCTOSHHOIO TOKA, TE€HEPATOpP MOCTOSHHOTO
TOKa

DneKkTpoMarHuTHbie BoJHBIL. [1Ikana 31eKTpoMarHuTHBIX BOJIH

JIlyueBasg monenb cBeta. [IpsamosinHeiHOE paclipoCTpaHEHHUE CBETA

3akoH oTpaxeHus cera. [lnockoe 3epkaio

[Ipenomnenue cBeTa. 3aKOH MPEIOMIICHHS CBETA

Hucnepcus cera



Jlunza. Xon nyueit B nunH3e. DOKYCHOE paccTosiHue JUH3BL. OnTuueckas cuia

3.24
mun3el: D = 1/F
3.25 I'ma3 xak ontuyeckas cucrema. OnTHuecKue npruoopsl
Ilpakmuueckue pabomul
HHHPar###l13MepeHe ONTUYECKOH CHIIBI COOHMparomield JHMH3BI; (OKYCHOTO
paccTosiHus coOuparoIeil TMH3bI (10 CBOMCTBY paBEHCTBA pa3MepOB MpeaMeTa U
n300pakeHust, KOrja HpeAMET pPACHoJIOKEH B JBOHHOM (OKyce), MmokazaTess
3.26 MIPEJIOMJICHUS CTEKJIA.
##HPar###llccienoBanue CBOMCTBa M300paKEHMsI, MOJYYCHHOTO C TIOMOIIBIO
coOuparomiell IMH3bI; U3MEHEHHS (POKYCHOTO PACCTOSHHS JABYX CIOKCHHBIX JIMH3,
3aBHCHMOCTH yTJIa MPEJIOMJICHHS CBETOBOTO JIy4a OT yIJia MaJCHUS Ha TPAHHIIC
«BO3/YX — CTEKJIO»
397 Qusuueckue sereHusi 6 npupode: 3armenuss ComHua u JlyHbl, mBera Ted,
' onTUYeCcKue SBJICHHs B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TIEpUCKOI, (oToammapar, ONTHYECKHUE
' CBETOBO/IbI
4 KBAHTOBEBIE SABJIEHUA
A1 PagunoaktuBHoCTh. Anb(a-, 6era-, ramMma-uznydenus. Peakuuu anbga-u Oera-
' pacmaza
4.2 OmnsiThl Pesepdopaa no paccesnuto anbpa-yactui. [lnanerapaas Mmoaens atoma
4.3 CocraB aToMHOTO simpa. M30TOIBI
4.4 [Tepuon nomypacnazia aTOMHBIX s7ep
4.5 SAnepHbie peakuu. 3aKOHbI COXPAHEHHUS 3apsA0BOI0 U MacCOBOTO UHCEN
Qusuueckue A6NeHUs 6 npupooe: €CTECTBEHHBIH paJUOaKTUBHBIA  (hoH,
4.6 KOCMHYECKHE JIY4YH, pPaJHOaKTUBHOE W3Iy4eHUE TPHPOTHBIX MHHEPAJIOB,
JieiicTBUE paJIMOaKTUBHBIX U3TYYEHUH Ha OPraHu3M YelloBeKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, WHAMBHIYATBHBIH TO3UMETpP, KaMmepa
' Bunnbcona, siiepHast sHepreTuka
Ony6auKoBaHO
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METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
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