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MHNOACHUTEJIbBHASA 3AIIUCKA

[IporpaMmma 1no ¢u3uke Ha ypoBHE OCHOBHOIO 00Iero oOpa3oBaHMs COCTaBJI€Ha Ha OCHOBE
MOJIOKEHUM U TpeOOBaHMN K pe3ylbTaTaM OCBOEGHHS Ha 0a30BOM YPOBHE OCHOBHOI
obOpasoBatenbHONM Tporpammebl, mpeactaBieHHbIx B DPI'OC OO0, a Ttakke ¢ ydéroM
dbenepanbHOll paboyeil mporpammbl BocnuTaHus W KoHuenmmu mpenoaaBaHus y4eOHOTO
npeamera «Pusukay.

CopepxaHue mnporpaMMbl 1O (U3MKE HalpaBieHO Ha (OPMHUPOBAHHME ECTECTBEHHO-
Hay4yHOM IpaMOTHOCTU OOYYaroIIMXCS M OPraHU3alUI0 MU3y4yeHUs (PU3MKU Ha JEATEIbHOCTHOMN
ocHoBe. B mporpamme 1o ¢u3MKe yUHUTHIBAIOTCS BO3MOXKHOCTH Y4YeOHOro mpeameTra B
peannzanuu TpeboBanuii ®I'OC OOO K mNIaHUPYEMBIM JIMYHOCTHBIM U METalpeMETHBIM
pe3ynbraTaM OOy4deHHUs, a TaKKe MEXKIPEIMETHbIE CBS3M €CTECTBEHHOHAYUYHBIX YYEOHBIX
MPEAMETOB HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs.

[Iporpamma no ¢u3uke yCTaHABIMBAET paclpelesieHne y4eOHOro marepualia Mo rojaam
obydenust (1Mo Kjaccam), MpearacT MNPUMEPHYIO TMOCIEAOBATEIHHOCTh HW3YYCHHS TEM,
OCHOBAHHYIO Ha JIOTMKE pa3BUTHS MPEAMETHOIO COJEp)KaHUs U y4y€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.

[Iporpamma no ¢usuke pazpadboTaHa C L€JIbIO OKa3aHUS METOINYECKOM OMOIIH YUUTETIO
B CO3JaHUM paboyeil mporpamMmbl IO y4eOHOMY MPEAMETY.

®u3zrka sBISETCS CUCTEMOOOPA3YIONINM JJIsl €CTECTBEHHOHAYYHbBIX Y4€OHBIX MPEIMETOB,
MIOCKOJIbKY (PU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U SIBJICHUN, M3y4aeMbIX XUMHEH,
Ouosorueil, actpoHoMHed U Gu3NYeCKO reorpadueld, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, NpefocTaBisieT HauOoisiee sICHblE 00paslibl NPUMEHEHHs HaydyHOro MeToja
MIO3HAHUS, TO €CTh cr10co0a MOJIYYEeHUs JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna w3 rIaBHBIX 3a/1a4 (U3UYECKOr0 00pa30BaHUS B CTPYKType 00miero oOpazoBaHMs
COCTOMT B (OPMHUPOBAHMU ECTECTBEHHOHAYYHOW TIPAaMOTHOCTH M HHTEpeca K HayKe Yy
00yJaronuxcs.

W3yuenne Qusuku Ha 0a30BOM YpOBHE MpeAINojaraeT OBJAJEHUE CIETYIOLUMU
KOMIIETEHTHOCTSIMHU, XapaKTePU3yIOLUUMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTD:

Hay4YHO OOBSICHSITH SIBJIICHHUS;
OLICHUBATh U IOHUMATh OCOOEHHOCTU HAYYHOI'O UCCIIEJIOBAHMS;
MHTEPIPETUPOBATH JAHHBIE U UCIOJIb30BAaTh HAyYHbIE JOKA3aTEIbCTBA JUISl OTY4YEHHUS BHIBOJIOB.

Henu wm3yueHuss (U3MKM Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs OMNpPEICIIEHBI B
Konuenuuu npenojaBanust yueobnoro npeamera «®dusuka» B 00pa3oBaTeNbHBIX OpraHU3aLUsgX
Poccuiickoit ®enepauuu, peanu3yrolIMX OCHOBHBIE O0O0II€00pa3oBaTeIbHbIE TPOrPAMMBI,
yTBepkAEHHON pemienueM Kosutermm MunucrepcrBa npocsemenus Poccuniickoit @enepanuu
(mpotokoin ot 3 nekabpst 2019 r. Ne [1K48H).

Henun usyyenus ¢pusuku:
puoOpeTeHne MHTEpeca W CTpeMJIEHUS OOydaloluxcs K HayyHOMY H3YYEHUIO MPUPOJIBI,
Pa3BUTHE UX UHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE NPEJICTABICHUNA O HAYYHOM METOJIe TIO3HAHUS U (POPMUPOBAHUE UCCIIEAOBATEIBCKOTO
OTHOIIEHUSI K OKPYXKAIOIIUM SIBJICHUSIM;
(dbopMHUpOBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa M3y4eHUs] OCHOB CTPOCHUSI MaTEpUU
1 (yHITaMEHTAJIbHBIX 3aKOHOB (PU3UKU;
(dbopMUpoBaHHE MPEJICTaBICHUM O POJIM (PU3MKU JJsl Pa3BUTHUSA APYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUI;
pa3BUTHE MPEACTABIECHUN O BO3MOXKHBIX cdepax Oynyiiel npodeccHoHaIbHON J1eATeNbHOCTH,
CBSI3aHHOM C (PM3UKOM, MOJArOTOBKA K JAajbHEHIIeMy 00y4eHHIO B ’TOM HAIIPABJICHUU.
JlocTkeHne 3TUX Leleld mporpamMmbl 1Mo (U3MKE Ha YPOBHE OCHOBHOIO OOILEro
o0pa3oBaHus 00eCIeYnBACTCs PEIICHUEM CIEAYIOIINX 3a4a4:



MpHOOpeTeHNne 3HAHWUK O JTUCKPETHOM CTPOCHHMU BEIIECTBA, O MEXAaHUYECKHX, TEIUIOBBIX,
AIEKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSX;
MPHOOpEeTEeHNEe YMEHUH OIMCHIBATh W OOBSCHATH (PU3UYCCKHE SIBIICHUS C HCIIOJB30BAHHECM
MOJYYECHHBIX 3HAHU;
OCBOCHHE METOJIOB PEIICHHS MPOCTCHINIUX PACUETHBIX 3aJla4 C HCIIOJIb30BAHHEM (DH3UYIECCKHX
MOJIeJIeH, TBOPUECKHUX M MPAKTUKO-OPHCHTHPOBAHHBIX 33124,
pa3BUTHE YMCHHMM HAOIIOIaTh TPHPOJHBIC SBJICHHUS W BBINOJIHATH OIBITHI, J1aOOpPaTOpHBIC
pabOThI U FKCIIEPUMEHTAILHBIC UCCIICIOBAHUS C UCII0JIE30BAHHEM U3MEPHUTEILHBIX TIPUOOPOB;
OCBOEHHE TIPUEMOB PabOTHI ¢ HH(pOpMaIel PU3NIECKOTO COJIEPKaHMSs, BKIIFOUasi HH(OPMAIHIO
0 COBPEMEHHBIX JOCTIKEHUSIX (DU3MKH, aHATTU3 U KPUTHUECKOE OIICHUBAaHUE WH(POPMAITUH;
3HAKOMCTBO €O cdepamu TpOo(PEeCcCCHOHATBHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOH, H
COBPEMEHHBIMH TEXHOJIOTHUSMH, OCHOBAaHHBIMHU Ha JTOCTIKCHUSIX (PH3UUECKON HAYKH.

Ha wu3yuenue ¢usuku (6a30BbIi YpOBEHBH) Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHHs
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 "aca B Hezeno), B 8 kinacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 gaca B HEJIENIO).

[Ipennaraemslii B mporpamMme 1o (pusuke rnepeueHs JadopaTopHbIX padOT U ONBITOB HOCUT
pPEKOMEHAATEIbHBIM XapaKTep, YUUTENlb JeJaeT BBIOOp NPOBEACHMS JIaOOPaTOPHBIX paboT U
OTIBITOB C YYETOM MHJIMBUIyaIbHBIX 0COOCHHOCTEN 00ydaroInXcs, CUCKa IKCIEPUMEHTAIbHBIX
3aJJaHUi, IIPeJIaraeMblX B paMKaX OCHOBHOT'O I'OCYJapCTBEHHOIO 9K3aMeHa 110 (PU3HKeE.

COJAEP/KAHUE OBYYEHUA

7 KUIIACC

Pazgea 1. ®u3uka u eé pojib B IO3HAHMH OKPYKAKIEro MyUpa.

®usnka — Hayka o npupofe. SBneHus npupoasl. OU3NUecKue ABJICHUS: MEXaHUYECKUE,
TEIUIOBBIE, JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbL. M3mepenue ¢usnueckux BenuuuH. dusznueckue MNpUOOPHL
[TorpemHocTe n3MepeHnii. MexyHapoaHasi CUCTEMA €AUHULL.

Kak ¢usuka u apyrue ecrecTBeHHble HayKd H3ydaloT npupoay. EcTecTBeHHOHAYy4HbBIN
METOJl TMO3HAHUS: HaOIOJEHUE, IIOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIIBWKEHUE THUIIOTES,
SKCHEPUMEHT [0 TPOBEpPKE THUIOTE3, OObsICHeHHWE HabmogaemMoro sBieHusd. OnucaHue
(bMBUYECKUX SIBJICHUH C TIOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHudeckue, TENIOBBIE, WIEKTPUIECKUE, MATHUTHBIC, CBETOBBIEC SIBJICHUS.
2. @uszuyeckue npubOpsl U Mpolleaypa MPSMbIX U3MEPEHUN aHAJIOTOBBIM U IU(GPOBHIM
prudopoM.
Jlabopamopnuie padbomul u onvimol.
Omnpenenenre HEeHbl JIEIEHUS HIKaIbl U3MEPUTEIBLHOTO NMpUoopa.
N3mepenue paccTosHMil.
N3mepenune o0bEMa KUIKOCTH U TBEPAOTO TENA.
Omnpenenenre pa3sMepoB MajbIX TEJ.
N3mepenue temiepaTyppl IpU IOMOINM JKMJIKOCTHOIO TEpPMOMETpa M JaTyuKa
TEMIIEPATYPBI.
6. IlpoBeneHue wuccieqOBaHUS [0 MPOBEPKE TUIOTE3bl: JAJIBHOCTh IMOJIETA ILIAPHKA,
MYLEHHOTO0 TOPU30HTAIbHO, TEM 0OJIbIIIE, YeM OOJIbLIE BhICOTA ITyCKa.

SNk W=

Pasznea 2. IleppoHayasibHble CBeleHUS O CTPOEHMH BellecTBa.
CTpOCHI/Ie BCIIeCTBA. aTOMBI M MOJ'IE!Ky.J'II)Ij nux pasMepLI. OHI)ITI)I, JOKAa3bIBAKOIIINEC
JTUCKPETHOE CTPOCHHUE BEIIECTBRA.



JBwxkenne dvactui BemectBa. CBs3b CKOPOCTH JABWKEHHUS YACTUI[ C TEMIIEpaTypoOil.
BbpoynoBckoe nBmxenue, auddysus. BzaumonelcTBHE YacTHIl BEIIECTBA: NPUTSDKCHUE U
OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHHSI BEIIECTBA: CTPOCHHWE Ta30B, JKUJIKOCTEHM H  TBEPABIX
(kpucTaynuecknx) Tel. B3auMocCBsS3b MEXIy CBONCTBAMH BEIIECTB B Pa3HBIX arperaTHhIX
COCTOSIHUSIX M MX aTOMHOMOJICKYJSIPHBIM cTpoeHueM. OCOOCHHOCTH arperaTHblX COCTOSHUMA
BO/IBI.

Hemoncmpayuu.

1. HabGmroneHnue 6pOyHOBCKOTO JBUKEHUS.
2. HaGmogenue nuddysun.
3. HaOmronenue siBICHUH, OOBSICHSIONIUXCS TMPUTSHKEHUEM WM OTTAJKMBAHUEM YaCTHII
BEIIECTBA.
Jlabopamopnuie padbomul u onvimoi.
1. Ouenka quameTpa aToMa METOJOM PSIOB (C UCTIOIB30BaHHEM GoTorpaduii).
2. OnbITHI IO HAOJIOACHHUIO TEMJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO ACUCTBHUS CUIT MOJICKYISIPHOTO TTPUTSIKEHUSI.

Paznea 3. /IBu:keHune U B3auMoaeiicTBue TeJl.

Mexannyeckoe JBUKeHUE. PaBHOMepHOe M HepaBHOMepHOe JBHkKeHHE. CKOpPOCTb.
CpenHsist CKOpOCTb ITPU HEPABHOMEPHOM JIBUKEHUH. PacuéT myTu u BpeMeHu JABHKEHUS.

SBnenue wHepuuu. 3aKOH WHEPHUU. B3ammojaelcTBHE TN Kak MPUYMHA U3MEHEHUS
CKOPOCTH JBHXKeHHUS Tel. Macca kak mepa umHepTHOCTH Tena. [lnotHocts BemiectBa. CBS3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IMHUIE 00BbEMaA BEIIECTBA.

Cuna xak xapakrepucTuka B3aumozeicTBust Tten. Cuna ymnpyroctd u 3akoH ['yka.
W3mepenue cuibl ¢ MOMOLIBIO AMHAMOMETpa. fIBiieHHE TIAroTeHus M cuia TsokecTd. Cuna
TSKECTH Ha JApyrux miaHetax. Bec tena. Heecomocts. CroxeHue cuil, HalpaBiI€HHBIX IO
onHO# npsmoil. PaBHoeicTBytomas cuil. Cuna TpeHus. TpeHue CKOJbXKEeHHUs] U TPEHUE MOKOSI.
Tpenue B mpupoJie U TEXHUKE.

Hemoncmpayuu.
Habmroienne MexaHn4eckoro JABMKEHUS Tela.
N3mepenue cKkOpoCTH NPSAMOJIUHEHHOTO JTBUAKEHHS.
Habmronenue siBjaeHUs] MHEPLUU.
Habmonenue n3MeHeHus CKOpOCTH MPH B3aUMOIEHCTBUU Tell.
CpaBHeHHE Macc 10 B3aUMOJIEHCTBUIO TEJ.
CrnosxeHue Cuil, HalpaBJIEHHBIX 110 OJTHON MPSMOiA.
Jlabopamopnuie padbomul u onvimoi.
1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JBIDKEHHUS (IIapUKa B JKUJKOCTH, MOJAEIU
ANEKTPUIECKOTO aBTOMOOWIISI U TaK Jlajee).
2. Omnpenenenue cpegHEl CKOPOCTH CKOJBbKEHUs Opycka WM IapuKa IO HAKJIOHHOMN
IIJIOCKOCTH.
Onpenenenre MIOTHOCTH TBEPAOIO Tela.
4. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb pacTsDKeHUs (Aepopmariiv) HpPYKUHBI OT
MIPUIIOKEHHOMN CHUJIBI.
5. OnbIThl, 1EMOHCTPUPYIOIINE 3aBUCHMOCTbh CHJIBI TPEHHUS CKOJBKEHHS OT Beca Tela U
XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Al e
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Pasnen 4. laBjieHue TBEPABIX TeJl, ;KMAKOCTE U ra3os.

Japnenne. CriocoObl yMEHBIIICHUS M YBEJIIMUCHHUS qaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJeHUs ra3a oT 00béMa, Temneparypsl. [lepenaya naBneHus TBEPABIMH TEIaMU, KUAIKOCTIMHU
n razamu. 3akoH Ilackans. [IneBmMarnuyeckue MamvHbL. 3aBHCUMOCTD JaBJICHUS XKUAKOCTU OT
riyounbl.  [mapocratuueckuit  mapamokc. CooOmaromuecst cocyabl.  ['mapaBnuueckue
MEXaHU3MBEI.



Atmocdepa 3emuin u arMmocdepHoe naBiaeHue. [IpUuMHBI CyliecTBOBaHMS BO3AYIIHOMN

o6onoukn 3emnu. Onwir Toppuuemnu. M3mepenune atMmochepHOTO AaBiCHUS. 3aBHCHUMOCTH
aTMOC(epHOro JaBJIeHHs OT BBICOTHI Haja YpoBHeM Mops. I[lpubopsl ans u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

cujia.

Al e

~

JleiicTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJO. BeITaNKuBaromas (apxume0Ba)
3akon Apxumena. [1naBanue ten. BozmyxomnnaBanue.
Hemoncmpayuu.
3aBUCUMOCTD JJaBJICHUS Ta3a OT TEMIIEPATYPHI.
[lepenayda naBiieHUs! )KUIKOCTBIO U Ta30M.
Coobmmarommecs: CoCy/pl.
['mppaBnnueckuii npecc.
[IposiBnenue aecTBUsI aTMOCHEPHOTO JaBJICHUS.
3aBUCUMOCTD BBITAIKHUBAIONICH CUIIBI OT 00BhEMA MOTPYKEHHOW YacTH TeJla U TNIOTHOCTH
YKUJIKOCTH.
PaBeHCTBO BBITATKMBAONIEH CUJIbI BECY BHITECHEHHOW KUJIKOCTH.
VYcnoBue 1IaBaHMsS TEN: IUIABAHUE WM IIOTPY)KEHHE Tell B 3aBUCUMOCTH OT
COOTHOUIEHUS IJIOTHOCTEN TeNa U JKUJIKOCTH.
Jlabopamopnuie padbomul u onvimoi.
HccnenoBanue 3aBUCHMOCTH Beca Teja B BOJE OT 00bEMa NOrpY:KEHHOM B KHUAKOCTH
4acTH TeJa.
Omnpenenenre BBITAJIKUBAIOIIEH CHIIBI, JEMCTBYIOIIEM Ha Teno, NOrpy)KEHHOE B
KUJIKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIIECH CHJIBI, JEHCTBYIOIIEH HA TEJIO B MKUIKOCTH,
OT Macchl Tena.
OnpIThI, IEMOHCTPUPYIOIIME 3aBUCHMOCTb BBITAIKUBAIOLIEH CHIIbI, JIEHCTBYIOLIEH Ha
TEJO B JKUJKOCTHU, OT 00bE€Ma MOTPYKEHHON B JKUIKOCTh YacCTH TeJla U OT IUIOTHOCTH
YKUJIKOCTH.
KonctpynpoBanue apeomerpa WIM KOHCTPYHPOBAaHHE JIOAKH U OIpeAeleHue e€
Irpy30I10AbEMHOCTH.

Pa3nes 5. PaGora u MomHOCTb. JHeprus.
Mexannyeckast pabota. MOIIHOCTb.
[IpocTeie MeXaHU3MBI: pbIYar, 0JI0K, HAaKJIOHHAs TUIOCKOCTh. [IpaBmiio paBHOBeCHS phlvara.

[Ipumenenue npaBuia paBHOBecUs pblyara K OJOKy. «3osoroe mnpaBuiio» MexaHuku. KITJI
IIPOCTBIX MeXaHU3MOB. [IpocThie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas sHeprusi. Kunernueckast 1 noteHuuanbHas sHeprus. [Ipespaiienue oaHoro

BH/JIa MEXaHUYECKOM SHEPruu B APYroil. 3aKOH COXpaHEHUs SHEPTUU B MEXAHHUKE.

I.

Hemoncmpayuu.

[IpuMepsl MPOCTHIX MEXaHU3MOB.
Jlabopamopnuie padbomul u onvimoi.

1. Onpenenenue paOOTBl CHJIBI TPEHUS MPU PABHOMEPHOM JBIKEHHUU Tela IO
TOPU30HTAIBHOM TOBEPXHOCTH.
2. HccnepoBaHue YyCIOBHI paBHOBECHS pbluara.
3. Wsmepenne KIIJ] HakIOHHOM MJIOCKOCTH.
4. W3yueHue 3aKOHA COXPAHEHUS MEXAaHUUECKON PHEPTUHU.
8 KVIACC

Pa3pnen 6. TenioBbie sABJICHUS.
OCHOBHBIE T0JIOKEHUS MOJIEKYJISIPHO-KUHETUUECKONH TEOpUU CTpOeHUs BemiecTBa. Macca

W pa3Meppl aroMOB U MOJeKyld. ONbITl, MOATBEP)KIAIOIINE OCHOBHBIC TOJOKECHHS
MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.



Monenu TBEPAOTO, KUIKOTO U Ta3000pa3HOro cOCTOSHUMN BemiecTBa. Kpucramnnyeckue u
amopdusie Tesna. OOBSICHEHHE CBOMCTB Ta30B, KUAKOCTEH U TBEPIBIX TET HA OCHOBE TOJIOKCHHUI
MOJIEKYJISIpHO-KMHETHUeCcKOl Teopuu. (CmaurMBaHWEe M KanWUISpHbIE sBJIeHUs. TermioBoe
paciiupeHue U cxaTHe.

Temneparypa. CBsizb TemmepaTypbl €O CKOPOCTbIO TEIJIOBOIO JIBWKEHHUS YaCTHUILI.
Buytpennss osHeprus. CnocoObl HM3MEHEHHMs] BHYTPEHHEH SHepruu: Teruionepenadya |
coBeplieHre padoTel. Buipl Teronepenaun: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUECHHUE.

KonnuectBo TemnoTel. YienpHas TEIUIOEMKOCTbh BeELIECTBA. 1€MI000MEH U TEIJIOBOE
paBHOBecHe. YpaBHeHUE TerioBoro Oananca. [lnaBneHue u oTBepAeBaHHE KPUCTAIUIMUECKUX
BEIIECTB. YnenbHas TeruioTa IutaBieHus. [lapooOpaszoBanme W koHaeHcaius. Mcnapenwue.
Kunenue. VYnenbHas Termiora mnapooOpa3oBaHus. 3aBUCHMOCTb TEMIEPATyphl KUIIEHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.

Brnaxxnocts Bo3ayxa.

DHeprus TOIUIMBA. Y IeJbHAas TEIJIOTa CrOpaHusl.

[Mpunnunsr pabotel TemnoBbix Aurareneit KIIJ[ TtemmoBoro nsurarens. TeruioBble
JIBUTATEJIN U 3aLATA OKPYXKAIOIIEH CPEIbI.
3aKOH COXpaHEHHs U MPEeBpaIlleHUs] SHEPTUH B TEIUIOBBIX MTpOLIEccax.

Hemoncmpayuu.
HaGnronenne 6poyHOBCKOTO JIBHYKEHUS.
Ha6mronenue quddysun.
Habmronenue siBeHN cMauyuBaHus U KaWJUISIPHBIX SBJICHUH.
Habmroienue TemnoBoro paciupeHust Tel.
W3menenue naBieHus raza npu M3MEHEHUU 00bEMA U HarpeBaHUU WIIH OXJIAXKICHUU.
[IpaBuna n3mepeHus: TemrepaTypsbl.
Bunael Tenonepenayn.
OxnakJieHue Npy COBEPIIEHUHU PaOOTHI.
9. HarpeBanue npu coBepiieHUH padOThl BHEITHUMH CUIIAMH.
10. CpaBHEHHE TEIUIOEMKOCTEH pa3IMUHbBIX BEIIECTB.
11. HaOnronenue KUMeHus..
12. HabGnroeHue MocTosIHCTBA TEMIIEPATyPhl MIPH TIaBJICHHUH.
13. Mojenu TennoBbIX ABUTATENEH.
Jlabopamopnuie padbomul u onvimoi.
OnpIThI 10 OOHAPYKEHUIO IEHCTBUS CUJI MOJIEKYISIPHOTO IPUTSIKEHUS.
OnbITHI 0 BhIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WUJIU caxapa.
OnpIThI 10 HAOIIOAEHUIO TEIJIOBOTO PACIIMPEHUS ra30B, )KUJIKOCTEN U TBEPABIX TE.
Ompenenenue naBieHUs BO3AyXa B OAJIJIOHE MITPHUIIA.
OnpIThl, JI€MOHCTPUPYIOIIME 3aBUCUMOCTh JaBJIEHUS BO3JyXa OT ero o0béMa u
HarpeBaHus WIH OXJIaKICHUSI.
6. IlpoBepka runoTe3sbl JMHEHHOM 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKMJIKOCTH B
TEPMOMETPUUECKON TPyOKe OT TeMIIepaTyphl.
7. HaOnroneHue uM3MEHEHHs BHYTPEHHEM SHEpruu Tejga B pe3yibTaTe TEIUIoNepeaayd U
paboTHl BHEIIIHUX CHII.
8. HccnenoBanue siBIEHUS TEIJIOOOMEHA ITPU CMELIMBAHUH XOJIOJHOM U ropsiueil BOJIbL.
9. Omnpeznenenue KOIMUECTBA TEIJIOTHI, MOJIYYEHHOIO BOJON MPHU TEIIO0OOMEHE C HarpeThIM
METaJNINYECKUM LIWINHIPOM.
10. Onpenenenue yaenbHON TEIIOEMKOCTH BEILLIECTBA.
11. UccnenoBanue npoliiecca uCapeHusl.
12. Onpenenenue OTHOCUTENBHOM BJIaXKHOCTH BO3/yXa.
13. Onpenenenue yaenbHON TEMIOTHI IUIABIECHUS JIbJA.
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Paznen 7. DilekTpuyeckre i MATHUTHbIE SABJICHUSI.



Onexrpuszanus ten. [[Ba poaa snekrpuyeckux 3apsnaoB. BzaumoneicTBue 3apsuKEHHBIX
ten. 3akoH Kynona (3aBHCHUMOCTH CHJIbI B3aUMOJICHCTBHUSI 3apsDKEHHBIX TeJl OT BEJIMYMHBI
3aps7I0B U PACCTOSHUS MEX]Y TEIaMH).

Onexrpuueckoe nojue. Hanpsok€HHOCTH aekTpuyeckoro mnojs. [IpuHiun cynepno3uuuu
AIIEKTPUYECKHX IT0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snexTpuueckux 3apsaoB. DJIeMEHTapHBIM ayiekTpuueckuil 3apsn. CrpoeHue
atoma. [IpoBOAHUKM U TUAIEKTPUKHU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3apsiia.

DneKTpuyecKuil TOK. YCJIOBUS CYIIECTBOBAHUS 3JIEKTPUYECKOTO ToKa. McTouHuku
MIOCTOSIHHOTO TOKa. JIeMCTBUSI 3JEKTPUYECKOTr0 TOKa (TEIUIOBOE, XUMHMUYECKOE€, MAarHUTHOE).
DNEKTPUYECKUHN TOK B )KUJIKOCTSX U ra3ax.

Onexktpuueckass uenb. Cuna Toka. OnekTpuuyeckoe HamnpsbkeHue. ComnmpoTHBIIEHHE
IIPOBOJHHUKA. YJIeIbHOE CONPOTHUBJIEHUE BemlecTBa. 3akoH OMa s yyacTka IIelH.
[TocnenoBarenpHOE U NMapajieIbHOE COEAUHEHNUE IIPOBOIHUKOB.

Pabota u MomHOCTE 371eKTpruyeckoro Toka. 3akoH /Lxoyns—Jlenna. Dnekrpuueckue nenu
U NOTPEOUTENH JIeKTpUUecKoil sHeprun B 0bITy. KopoTkoe 3aMbikaHue.

[ToctostHHbIE MarHuThl. B3aMMoAECTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE IOJE.
MarunuTtHoe 1oJie 3eMJIM U €T0 3HAaYeHUE TS KU3HA Ha 3emiie. OnbiT Opcrena. MarauTHoe mosie
AIEKTPUYECKOTO TOKa. [IpuMeHeHne 3neKTpOMarHuToB B TEXHUKE. J[eMCTBHE MAarHUTHOTO IMOJIA
Ha TMPOBOJHUK C TOKOM. OJIEKTPOJBUraTeidb IOCTOSHHOTO ToOKa. lcmonb3oBaHue
AJIEKTPOABUTaTENeH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIOPTE.

OnpiTel  @apanes. SBiaeHue snekTpomMarHuTHOM  uHAykuuu. IlpaBunmo  Jlenua.
OnekrporeHeparop. CrocoObl TOJYYEHHS JJICKTPUYECKON JHEPruu. OIJIEKTPOCTAHIIUU Ha
BO300OHOBJISIEMBIX UICTOYHHKAX SHEPTUU.

Hemoncmpayuu.

DnekTpu3aus Tedl.
JIBa posa 3EeKTPUUYECKUX 3aps/I0B U B3aUMOICHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEHCTBHE IIEKTPOCKOTIA.
DnexTpocTaTUuecKast HIYKIIHSL.
3aKOH COXpaHEHHS JIEKTPUUECKUX 3apsI0B.
[IpOBOTHUKY U TUAIEKTPUKH.
MonenrpoBaHue CHIIOBBIX JIMHUN 3JIEKTPUUYECKOTO IOJIS.
HcTouHMKH MOCTOSIHHOTO TOKA.
JIENCTBHS SIIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B )KHJIKOCTH.
. 'a30BBIi1 pa3ps.
. I3mMepeHue cuiibl Toka aMIepMETPOM.
. U3MepeHnue 31eKTpruuecKoro HaupspKeHUs: BOJIbTMETPOM.
. Peocrar n marazus cOnpoOTHBIICHUI.
. B3aumoielicTBue NOCTOSTHHBIX MArHUTOB.
. MonienrpoBaHue HEBO3MOXHOCTHU Pa3AeIeHUS MOJIOCOB MarHuTa.
. MonienpoBaHue MarHuTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
. OneIT Dpcrena.
. MarauTHO€ T0JIe TOKa. DJIEKTPOMArHmT.
. [lelicTBME€ MarHMTHOTO MOJISI HA MPOBOIHUK C TOKOM.
. DIEeKTpOoABUTraTeNb IOCTOSTHHOIO TOKA.
. UccnenoBanue siBiI€HUS IEKTPOMArHUTHOM MHIYKIIMH.
. Onpitel @apagest.
. 3aBUCUMOCTb HalpaBJICHUSI MHAYKIIHOHHOTO TOKA OT YCJIOBHM €r0 BOSHUKHOBEHHUSI.
25. DieKTporeHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopnuie padbomul u onvimoi.
1. OnbIThl M0 HAOTIOACHUIO IEKTPU3AINH TEJl UHAYKIUEH U MPU COITPUKOCHOBEHUHU.
2. MHccnepoBanue NEMCTBUS AJIEKTPUYECKOTO ITOJISI HA IPOBOJHUKH U TUAIEKTPUKHU.
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CoOopxka u mpoBepKa pabOThI ATEKTPUICCKOH IIEMU TOCTOSTHHOTO TOKA.

W3mepenue u peryinpoBaHue CUIIbI TOKA.

W3mepenue u peryiupoBaHue HANPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIbI TOKA, WIYIIETO 4Yepe3 pe3UcCTOp, OT COMPOTHBIICHUS

pe3ucTOpa U HANPSKEHUS Ha PE3UCTOpE.

7. OnbIThl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD 3JIEKTPUUECKOTO COITPOTUBICHUS POBOJIHUKA
OT €ro JUIMHBI, [JIOLa/I1 IOTIEPEYHOro CEYeHUs U MaTepuaia.

8. IlpoBepka mpaBmiia CJIOKEHUS HANPsHKEHUH IPU MOCIEI0BATEIbHOM COEIUHEHUHU JIBYX
PE3UCTOPOB.

9. TlpoBepka nmpaBuia Jjsi CUJIbI TOKA IPU MapajIeIbHOM COEIMHEHUN PE3UCTOPOB.

10. Ompenenenne pabOThI MIEKTPUYECKOTO TOKA, UIYLIETO Yepe3 PE3UCTOP.

11. Onpenenenue MOIHOCTH IEKTPUUYECKOTO TOKA, BBIJIEISIEMON HA PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIEr0 Yepe3 JaMIIOUKy, OT HalpPsUKEHUS Ha
HEH.

13. Onpenenenue KI1/1 narpeBaterns.

14. ViccnenoBaHre MarHUTHOTO B3aUMOJAECHCTBUSI MOCTOSIHHBIX MAarHUTOB.

15. I3yueHue MarHMTHOTO TOJS MOCTOSIHHBIX MAarHUTOB NpU HUX OObBEIMHEHUU U
pa3aeIeHUH.

16. ViccnenoBanue neicTBUS 3JEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI B3aUMOJCHCTBUS KAaTYIIKH C TOKOM H
MarHuTa OT CUJIbl TOKa M HAIIPaBJIEHUsI TOKA B KaTYIIKE.

18. 3y4yenue AecTBUS MArHUTHOTO II0JIS HA IIPOBOJHUK C TOKOM.

19. KoncrpyrupoBanue 1 usydeHue paboThl FIEKTPOABUTATEIS.

20. N3mepenne KII/] anexkTpoaBUrareaIbHON YCTaHOBKH.

21. OnbITl 1O HUCCIEIOBAHUIO SIBJICHMSI 3JIEKTPOMAarHUTHOM HMHAYKIUHU: HCCIIEOBaHHE

M3MEHEHUI 3HaYeHUs U HallpaBJIeHUs UHAYKLIHOHHOTO TOKA.
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Pasnen 8. Mexanuveckue siBJICHH.

Mexannueckoe nBuxkeHHe. MarepuaibHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTD
MEXaHUYECKOTI'O JIBM)KEHMsS. PaBHOMepHOEe NpsAMOJIMHENHHOEe JBWXkeHue. HepaBHoMepHOe
npsiMoJinHeiiHoe JBrkeHue. CpefHssi U MTHOBEHHass CKOPOCTh Tejla IPU HEPaBHOMEPHOM
JBUKECHUHU.

Yckopenue. PaBHOyckopeHHOE NpsiMOJIHHEHHOE nBrKeHne. CBoOoaHoe nmageHue. OmbIThI
lNasnes.

PaBHOMepHOE ABH>KEHHE TIO OKpYyxkHOCTU. Ilepuoa u vacrora obpamienus. JluneliHas u
YIJIOBAasi CKOPOCTH. L[eHTpocTpeMUTEIbHOE YCKOPEHHE.

[IepBblit 3axkoH Hprorona. Bropoi 3axkoH Herorona. Tpernii 3akoH Herotona. [IpuHiun
CYIIEPIIO3UIUYU CHUIL.

Cuna ympyroctu. 3akoH ['yka. Cuna TpeHHs: cujia TPEHUsI CKOJBXKEHHS, CHJIa TPECHHS
MIOKOSI, IPYT€ BUJIbI TPEHHUSL.

Cuna TsXKECTH M 3aKOH BCEMHUPHOIO TATOTEHMs. YCKOpEHHE CBOOOJHOIO IaJeHUs.
IBuxenue 1uianer Bokpyr Cousnua. IlepBas kocmuueckast ckopocTb. HeecomocTs U
IIEPErPY3KHU.

PaBHOBecue matepuanbHOl TOUKK. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEpOTO Tema
C 3aKpEIIEHHOM OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TshkecTu.

Nmnynec tena. 3menenune umnynbca. MMnynbc cuiibl. 3aKOH COXpaHEHHUS HMMITYJIbCA.
PeakTuBHOE NBHXKEHNE.

Mexanudeckass pabota ¥ MOMIHOCTb. PaboTa cwi TskecTH, ynpyroct, TpeHus. CBs3b
sHepruu U paborel. lloTeHumanbHas 3HEprus Tenaa, MOJHATOTO HaJ MOBEPXHOCTHIO 3EMIIM.
[ToreHunaneHas 3HEprus c:xaTor NpyxuHbl. KnHetnueckas sHeprus. Teopema 0 KUHETHYECKOM
SHEpPruu. 3aKOH COXpaHEHUSI MEXaHWYECKOM 3HEPTuu.



Hemoncmpayuu.
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SIS

7.

8.

9.

10.
1.
12.
13.
14.
15.
16.

Habnmroienne MexaHn4eckoro JBMKEHUS TeJla OTHOCUTENIHO Pa3HBIX TeJl OTCUETA.
CpaBHeHue mHyTell M TpPaeKTOPUH JBMKEHHUS OJHOIO M TOTO K€ Tela OTHOCHUTEIbHO
PAa3HBIX TEJI OTCUETA.

W3mepenue CKOpOCTH U YCKOPEHUS MPAMOIMHENHOTO JIBHKEHUSI.

HccnenoBanue Npu3HakoB paBHOYCKOPEHHOTO ABU)KEHHUS.

Habmroienue ABM>KEHUS Tea M0 OKPYKHOCTH.

HaGnronenne MexaHWMYeCKUX SIBICHUH, MPOUCXOANIMX B CHCTeMe oTcuéTta «Temexkar
pHu €€ paBHOMEPHOM U YCKOPEHHOM JBMKEHUU OTHOCUTEIBHO KaOMHeTa (PU3MKU.
3aBUCUMOCTb YCKOPEHUS Tella OT MAcChl TeNla U ACUCTBYIOLIEH Ha HETO CUIIBI.
Habmronenue paBeHcTBa cujl IpU B3aUMOAEUCTBUU TEJl.

W3menenue Beca Tesia Npu yCKOPEHHOM JIBUKEHHH.

[lepenaua nMmynbca Ipy B3aMMOIEHCTBUU TEIL.

[IpeoOpa3oBanust SHEPTrUU IPU B3aUMOJEHCTBUU TEl.

CoxpaHeHHe UMITYJIbca [IPU HEYNPYTOM B3aUMOICHCTBUM.

CoxpaHeHne UMITyJIbca IIPH a0COJIFOTHO YIIPYTOM B3aUMOICHCTBUH.

Habmoienne peakTHBHOTO IBUKEHHUSI.

CoxpaHeHHe MEXaHMYECKON SHEPTUH MPU CBOOOIHOM Ma/ICHUU.

CoxpaHeHre MEXaHMYECKON SHEPTUU MPH JBHKEHUU TeJla MO/ IeHCTBUEM IIPYKUHBI.

Jlabopamopnuie padbomul u onvimoi.

>

10.

1.

KoHcTpynpoBanue Tpakrta A pasroHa W JajdbHEWIIEro pPaBHOMEPHOTO JIBUXKEHHS
HIapyKa UM TEJIEKKH.

Omnpenenenre cpefaHeld CKOPOCTH CKOJIbKEHHS Opycka WM JBUKEHMS ILapUKa I10
HAaKJIOHHOH IJIOCKOCTH.

Omnpenenenre YCKOPEHMsI Tejla INPH PABHOYCKOPEHHOM JIBMJKEHHUM I10 HAKJIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTU IyTH OT BPEMEHU NPU PABHOYCKOPEHHOM JBUKEHUM Oe€3
Ha4aJIbHOUM CKOPOCTH.

[IpoBepka runoTesbl: €ciid MpU PaBHOYCKOPEHHOM JBMKEHHM 0€3 HayaJbHON CKOPOCTH
IIyTU OTHOCSITCS KaK psJl HEYETHBIX YHCEIl, TO COOTBETCTBYIOLINE MPOMEXYTKH BPEMEHU
OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbl TPEHHUSI CKOJBXEHHS OT CHJIbBI HOPMAJIbHOTO
JTaBJICHUS.

Onpenenenre ko3¢ uueHTa TPEHUs CKOJIbKEHUSI.

Omnpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenve pabOThl CHUJIBI  TPEHHMsSI IPU PABHOMEPHOM JBWKEHHM Teja 10
TOPU30HTAIBHOM TOBEPXHOCTH.

Onpenenenne paboOThl CUJBI YIPYrOCTH MpH NOIBEME Ipy3a C MCIOJIb30BAHUEM
HEMO/ABUYKHOTO U MOJABUKHOTO OJIOKOB.

N3ydeHue 3akoHa COXpaHEHHS SHEPIUH.

Pa3nen 9. Mexannueckue Koj1e0aHUs M BOJIHBI.

KonebarenbHoe nBuxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJEOAaHUN: MEPUOJ, 4acToTa,
aMIIMTyna. MaremaTud4ecKuil W NOpPYKUMHHBIM MadATHUKU. [IpeBpamienue sHeprum npu
KoJie0aTeIbHOM JBUKEHHU.

3aryxatomue koJsiebanus. BeiHyxknennbie konebanus. Pesonanc. MexaHnnueckue BOJIHBI.
CpoiicTBa MexaHU4ECKHUX BOJIH. [IpoonbHbIe U nonepedHbie BOIHbI. [[11MHa BOJIHBI U CKOPOCTH
€€ pacrpocTpaHeHusl. MexaHn4eCcKUe BOJIHBI B TBEPJIOM TEJI€, CEICMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHA. OTpaxkeHue 3Byka. MH(ppa3ByK U yiabTpa3ByK.



Hemoncmpayuu.
Habmonenue xoneGanuil Te Mol AEHCTBUEM CUIIBI TSDKECTH U CUJIBI YIIPYTOCTH.
Habmonenue xonebanuil rpy3a Ha HUTH U Ha IPY>KUHE.
Habmtoienue BbIHYX/IEHHBIX KOJIe0aHUI 1 pe30HaHca.
Pacrnipoctpanenue mpo0JabHBIX U MONEPEYHBIX BOJH (Ha MOJAEIIN).
Habmroienne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI PE30HAHC.
Jlabopamopnuie padbomul u onvimoi.
Omnpenenenre 4acTOThl U IEpUOa KOJeOaHU MaTEMAaTUYECKOTO MasiTHUKA.
2. Omnpenenenue 4acTOThl U Mepro/ia KojaeOaHui NpyKUHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCHMMOCTH IEpUOJia KOJIEOAHWH MOJBEIIEHHOTO0 K HUTH TIpy3a OT
JUIMHBI HUTH.
4. HWccnenoBaHue 3aBUCUMOCTH IE€pUOJa KOJEOAHUN MPYKUHHOTO MasTHUKA OT MAacchl
rpysa.
5. TlpoBepka HE3aBUCHUMOCTHU TEPHOJIa KOJIeOaHUM Ipy3a, TMOABEIICHHOTO K HUTH, OT MacChI
rpysa.
6. OnbIThl, 1EMOHCTPUPYIOIIME 3aBUCUMOCTb IEpUoJa KojaeOaHui MpYyKMHHOTO MasTHHUKA
OT Macchl Irpy3a 1 KECTKOCTHU MPY>KUHBI.
7. W3mepenue yckopeHus cBOOOIHOTO MaCHMUS.

S
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Pa3nes 10. DiiekTpoMarHuTHOE MOJI€e ¥ 3JIeKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMarHUTHOE IM0Jie. JEKTpPOMAarHuTHble BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJH. [1Ikana snekTpoMarHUTHBIX BOJIH. Mcrosib30BaHue IEKTPOMArHUTHBIX BOJIH JJIsl COTOBOM
CBSI3H.
DnekTpoMarHuTHas mpupoja ceera. CkopocTh cBeTa. BoHOBBIE CBOICTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa 3J€KTPOMAarHUTHBIX BOJIH.
2. BoJiHOBBIE CBOICTBA CBETA.
Jlabopamopnuie padbomul u onvimoi.
1. V3yueHue CBOMCTB 37€KTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TesedoHa.

Pa3nes 11. CBeToBbIe AIBJICHHUS.
JlyueBas Monens cBera. Mcrounuku cBeta. [IpsamonnHeliHOE pacnpOCTpaHEHUE CBETA.
3armenust Connua u Jlynel. Otpaxkenue cBera. [lnockoe 3epkaino. 3aKoH OTpa)K€HUs CBETa.
[Ipenominenue cBera. 3akoH npejaomiieHus cBeta. [losiHOe BHYTpeHHEe OTpa)K€HHE CBETA.
Hcnonb30BaHKEe MOJHOTO BHYTPEHHET'O OTPAXKEHUS B ONITUYECKUX CBETOBOIaX.
Jlunza. Xon mydeit B nmH3e. Onruueckas cuctema QoroarnmapaTa, MHKpOCKONa H
teneckomna. a3 kak ontudeckasi cucreMa. bian3zopykocTh U JallbHO30PKOCTb.
Pasnoxxenue 6enoro ceera B criektp. OnbiThl HptoToHa. ClioXkeHne CeKTPaIbHbIX 1[BETOB.
Jucnepcus ceera.
Hemoncmpayuu.
[IpsamonuHelHOE pacpoCTPaHEHHUE CBETA.
OTtpaxxeHue cBeTa.
[Tony4yenue nzo0pakeHni B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cpera.
OnTHYECKUI CBETOBOIL.
Xox mydeil B coOuparoliei JInH3e.
X0J JIydel B pacCenBaroLe JIUH3E.
[Tonyuenue n300paxeHuil ¢ MOMOLIBIO JIMH3.
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9. Ilpunuun aeictBus (oToamnmnapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Mopnens rinasa.

11. Paznoxenue Genoro cBeTa B CEKTP.

12. Tlony4yenue 6€10T0 CBETA MPHU CIOKEHUH CBETA PAa3HBIX I[BETOB.
Jlabopamopnuie padbomul u onvimoi.

1. HccnenoBaHue 3aBUCUMOCTH YIJla OTPaXKEHHsI CBETOBOTO JIy4ya OT yrija IaJeHusl.

2. H3yueHue xapakTepHUCTHUK U300pakeHUs IIpeIMETa B INIOCKOM 3€pKalie.

3. HccnenoBaHue 3aBHCHMOCTH YIJla IPEJOMJIEHUS CBETOBOIO Jydya OT yrja MaJeHus Ha
IPaHULIE «BO3/IyX—CTEKIION.

4. TlomydyeHue n300pakeHUI C TOMOIILI0 COOMPAIOIICH JINH3BI.

5. Ompenenenne POKYCHOTO pacCTOSIHUSI U ONTUYECKOM CHIIBI COOMPAIOIEH JTUH3HI.

6. OMBITHI 1O Pa3JI0KEHUIO OETIOTO CBETA B CIIEKTP.

7. OnbITBl 1O BOCHPHUATHIO IBETA IMPEAMCTOB IIPpU HUX Ha6J'II-OI[eHI/II/I 4Ucpe3 MIBCTOBLIC

(GUIBTPBIL.

Paspnen 12. KBanTOBBIC SIBJICHUS.

Omneiter Pesepdopna u nmanerapHas moaenb aroma. Monens atoma bopa. Mcmyckanue u
roryionieHue ceera artoMoM. KBaHTel. JInHelyaTeie CIIEKTPEI.

PamnoaktuBHOCTE. Asbda, Oeta- m ramma-uznydeHus. CTpOEHHE AaTOMHOTO sijipa.
Hyknonnas mopens aromHoro suapa. HM3zortombel. PaguoaktuBHble npespamienus. Ilepunon
[0JIypacmaa aTOMHBIX sIJIEp.

SnepHble peakuuu. 3aKOHbI COXpaHEHUs 3apsAA0BOr0 U MACCOBOTO YHMCENl. DHEPrusi CBS3U
aToMHbIX siiep. CBsizb Macchl U 3Hepruu. Peakuuu cuntesa u nenenus sgep. VMcrounuku
sHepruu CoJiHLa U 3BE3 .

SAnepHas sHepreTuka. JIeHCTBUS paJuOaKTUBHBIX U31yYEHUN HA KUBBIE OPraHU3MBI.
Hemoncmpayuu.
CrieKTphl U3JIy4eHUS U TOTJIOICHHUS.
CrieKTphl pa3aIu4HbIX [a30B.
CrexTp BoAOpoOIa.
HaGmronenue tpexoB B kamepe Bumibscona.
PaGota cuérunka HOHU3UPYIOIIMX U3TyYEHUI.
Peructpanus uznydeHust npupoIHbIX MUHEPATIOB U MPOYKTOB.
Jlabopamopnuie padbomul u onvimoi.
1. HaOnropeHue CIIOMIHBIX U IMHEHYATHIX CIIEKTPOB U3JTyYEHHUS.
2. HccnenoBaHue TpPEKOB: M3MEPEHHWE SHEPruM 4YacTULIBI [0 TOPMO3HOMY MyTH (IO
doTorpadusim).
3. H3mepenwue paanoakTUBHOTO (OHA.

IHoBTOpHTENLHO-00001IAKOIIMIA MOYJIb.

[ToBTOpUTENBbHO-0000IaOIIMKA ~ MOAYJIb  [peJHa3HaueH s CUCTeMaTh3aluu U
0000111eHUS [TPEIMETHOTO COJIEPKAHUS U OIbITa AEATEIbHOCTH, IPUOOPETEHHOTO NMPU U3YUYEHUU
BCEro Kypca (U3uKH, a TaKXke JJIs MOJArOTOBKHM K OCHOBHOMY IOCYAAPCTBEHHOMY 3K3aMEHY IO
¢buzuke 11 00ydyaromuxcs, BbIOpaBIINX ATOT Y4eOHBIH NpeaMeT.

[Ipy wu3ydyeHMM JAHHOTO MOJYJS pEAIM3ylOTCd U CHUCTEMaTU3UPYIOTCS  BUJbI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpPBIX oOecnedyuBaeTcs JOCTHKEHUE TMPEIMETHBIX U
MeTanpeIMeTHBIX IJIaHUPYEMBIX pe3yNnbTaToB o0yueHus, dopmupyetcs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTh: OCBOEHHME HAYYHBIX METOJIOB MCCIEJA0BAaHUS SIBICHUN
IPUPOAbl U TEXHUKH, OBJAJEHUE YMEHUSIMH OOBSACHATH (PU3MUECKHE SBICHMS, NPUMEHSS
MIOJIy4YE€HHBIE 3HAHUS, pelIaTh 3a/I1a4l, B TOM YUCJI€ KAYECTBEHHBIE U IKCIIEPUMEHTAIbHbIE.

[IpyHIHMNIMAIBHO NEATENIBHOCTHBIN XapakTep JaHHOIO pasjiena pealu3yeTcs 3a CU4ET TOro,
YTO 00y4arolUecs BBIIOJIHSIIOT 3aJaHusl, B KOTOPBIX UM IpeiaraeTcs:

Ha OCHOBE IOJIy4YEHHBIX 3HAHUN Pacro3HaBaTh U HAYYHO OOBSICHITH (PU3NUYECKUE SBIICHUS
B OKpY)Karolllel MpUpoJie U MOBCEAHEBHOM KU3HU;

S



HCII0JIb30BATh HAYYHBIC MCTOJbI MCCIICAOBAHUA (1)I/ISI/I‘ICCKI/IX SIBJ'IGHI/II‘/’I, B TOM YHCJIEC IJIA
IMPOBECPKU T'KIIOTE3 U MOJTYUCHHA TCOPCTUUCCKUX BBIBOIOB,
00BSACHATH HAay4YHBIC OCHOBBI HauoOoJiee BaKHBIX I[OCTI/I)KGHI/II\/'I COBPEMCHHBIX TGXHOHOFHﬁ,
HAIpuMEp, MPaKTUUICCKOro MCIOJb30BaHUA PA3JIMYHBIX UCTOYHHUKOB DHEPIMM Ha OCHOBC 3aKOHA
MMpeBpaliCHUs U COXpaHCHUA BCEX U3BECTHBIX BUAOB SHCPIUM.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS HPOI'PAMMBI IO ®U3UKE HA
YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUSA

W3ydyenue ¢Gu3ukuM Ha YpOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs HAINpaBJICHO Ha
AOCTMIKCHUC JIMYHOCTHBIX, METAIPCIMETHBIX U IMPECAMETHBIX O6pa3OBaTCJ'[BHBIX PE3YyIbTATOB.

B pesynprare wu3ydeHus QPU3NKH HAa YpPOBHE OCHOBHOTO 00miero oOpa3oBaHUA Y
obyuvarorierocs OynyT chopMUpOBaHBI CIASAYIONINE TUIYHOCTHBIC PE3YJIbTATHl B YACTH:

1) naTpMOTHYECKOT0 BOCIIUTAHMS:
- IPOSIBJICHUE MHTEPECca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (hM3MUECKON HAYKH;
- [ICHHOCTHOE OTHOILIEHUE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX-(PU3UKOB;
2) rpasKIaHCKOr0 U JYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMA:
- TOTOBHOCTh K aKTHMBHOMY YYacTUIO B OOCYXJEHMM OOILECTBEHHO 3HAUYMMBIX U ATHUECKUX
po0ieM, CBSI3aHHbBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN (PU3UKH;
- 0CO3HAHHUE BAXKHOCTH MOPAJIbHO-ITHUECKUX MPUHLUIIOB B I€ATEIHLHOCTH YUEHOTIO;
3) 3cTeTH4eCKOr0 BOCIIMTAHUSA:
- BOCIIPUSITUE 3CTETUYECKUX KayecTB (PU3MUECKOW Hayku: €€ TapMOHUYHOTO IOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;
4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:
- OCO3HAHHUE LIEHHOCTH (U3MYECKOM HAayKH KaK MOIIHOIO MHCTPYMEHTA I[MO3HAHUS MHUPA, OCHOBBI
pa3BUTHUS TEXHOJOTHUM, BA)KHEUIIIEH COCTABISAIOIIEN KYJIbTYpPHI;
- pa3BUTHE HAyYHOMU JII0003HATENBHOCTH, HHTEPECa K UCCIIEA0BATEIbCKOM 1€ TEIbHOCTH;
5) popMupoBaHus KYJbTYPBHI 310POBbSI H IMOLMOHAJIBLHOI0 0JIATONIOTYyYHUS:
- OCO3HAHUE IIEHHOCTH Oe30MacHOoro oOpas3a JKU3HHM B COBPEMEHHOM TEXHOJOTHYECKOM MHUPE,
BAKHOCTH MpaBHJI O€30I1aCHOrO MOBEAEHHSA Ha TPAHCIOPTE, Ha J0pOrax, C JJIEKTPUUYECKUM U
TEIJIOBBIM 00OpPY/I0BaHUEM B JOMAIIHUX YCIOBHSIX;
- cOpPMHPOBAHHOCTH HaBBbIKA pediekcuu, MPU3HAHUE CBOETO MPaBa Ha OIIMOKY M TaKOTO K€ MpaBa
Yy ApYroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUSA:

- aKTUBHO€ Y4YacTH€ B pEUICHUM NPAKTHUUECKUX 3a7ad (B paMKax CeMbU, 00pa3zoBaTEIbHOMN
OpraHu3aium, ropoja, Kpasi) TEXHOJOTUYECKOW M COLMAIbHON HAMPaBICHHOCTH, TPEOYIOLUIUX B TOM
yucie U GU3NUECKUX 3HAHUH;

- UHTEpEC K MPAKTUYECKOMY U3YUEHUIO MTPO(eccuii, CBI3aHHbIX C (PU3UKOIL;

7) IKOJIOTHYeCKOr0 BOCIIMTAHUS:

- OpHEHTallUsl Ha IpPUMEHEHUE (PU3MYECKUX 3HAHUM Ul pelleHus 3a7ad B o01acTu OKpy»Karouei
Cpelbl, IUIAHUPOBAHMSI IMOCTYINKOB M OLEHKM HMX BO3MOJKHBIX IOCJIEACTBUN JJIsi OKpYKarouiei
Cpelbl;

- 0CO3HAHUE II100aJIbHOTO XapaKTepa HKOJIOIMUECKUX MPoOIeM U MyTel UX pelieHus;

8) aganTanuu K M3MEeHSIIOIIUMCSH YCJIOBUSIM COLMATbHON U MPHUPOIHOI cpelbl:

- IOTPeOHOCTh BO B3aMMOJEHCTBMM NpPU BBINOJIHEHWU HCCIEAOBAHUNA M MPOEKTOB (pU3HUECKOn
HAIPaBJIEHHOCTH, OTKPBITOCTh OTBITY U 3HAHUSAM JAPYrUX;

- MIOBBIIIIEHNE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO J1€ATEIbHOCTD;

- IOTpeOHOCTh B (POPMHPOBAHUM HOBBIX 3HAHMH, B TOM 4Hcie (HOpPMYIHPOBaTh WIEH, MOHATHUS,
TUTIOTE3bI O (PU3NYECKUX OOBEKTaX U SBIICHUSIX;

- 0cO3HaHue J1e(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00J1aCTH (PU3UKU;

- INIAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUU HOBBIX (PU3NUECKUX 3HAHUI;



- CTpPEMJICHHE aHAJIU3UPOBATh U BBISBIISTH B3aUMOCBSI3U MPUPOJbI, O0IIECTBA U SKOHOMUKH, B TOM
YHClIie C UCMOIb30BaHUEM (PU3NUYECKUX 3HAHUM;

- OLIEHKA CBOMX JIEHCTBUI C y4ETOM BIIMSHUS HAa OKPYKAIOIIYIO CPEAY, BOBMOXKHBIX I100aJIbHBIX
HOCJIEACTBUMN.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesyabTare OCBOGHHSI TIpOrpaMMbl IO (H3WKEe Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOydaromerocss OyayT cQGOpMHpPOBAHBI MeTallpeIMeTHbIe Pe3yJabTaThl,
BKJIFOUAIONIUE TI03HABATCIIbHBIE YHUBEPCAIbHBIC Yy4YeOHBIC JCUCTBHS, KOMMYHHKATHBHBIC
VHHUBEPCAJIbHBIC YUCOHBIC ACUCTBHSI, PETYJIATHBHBIC YHUBEPCALHBIC YIeOHBIC ICHCTBUS.

IMo3naBaTebHbIe YHUBEPCAJIbHBIE YUeOHbIE IeliCTBUS

Ba3oBble Joruveckue aeicTBUA:

BBISIBJIATH M XapaKTePU30BaTh CyIIECTBEHHBIC TPU3HAKA O0BHEKTOB (SIBJICHUIN);

YCTAQHABJIMBATh CYHIECTBEHHBI MpPHU3HAK KiIacCH(UKAIMM, OCHOBAaHUS Misi 00O0OIIeHUs U
CpaBHEHWS,

BBISIBIIATh 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHMS B paccMaTpuBaeMbIX (akTax, IaHHBIX H
HAOJIOICHUSX, OTHOCSIIUXCS K (PU3NIECCKUM SIBJICHUSIM;

BBISIBJISITH TIPHYUHHO-CIICICTBEHHBIE CBSI3U TPH MU3YYCHHH (U3UYECKUX SIBICHUH U MPOIECCOB,
JIeTIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM JICTYKTHBHBIX U HHIYKTUBHBIX YMO3AKITIOUEHHH, BHIIBUTATh
THIIOTE3BI O B3aUMOCBS35X (DU3MUYECKHUX BEINYHH;

CaMOCTOSITEJIBHO BBIOMpPATh croco0 peuieHust ydeOHOW (u3mueckol 3agaun (CpaBHEHHUE
HECKOJIbKAX BAapHAHTOB PEIICHHsI, BEIOOp Hambosee TMOIXOJSIIET0 ¢ YIETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBare/ibcKue AeiicTBUS:

MCTIOJIb30BATh BOIIPOCHI KaK UCCIIEOBATEILCKAN MHCTPYMEHT TIO3HAHUS;

MPOBOJIUTH IO CAaMOCTOSITEIPHO COCTABIICHHOMY IUIAHY OIIBIT, HECJOXHBIN (prU3muecKuii
AKCTIEPUMEHT, HeOOJIBIIOE HCCIIEIOBAHNE (PH3UUECKOTO SIBIICHHS,

OIICHMBATh HA TPUMEHHMOCTh U JIOCTOBEPHOCTh HWH(OPMAILUIO, TOIYYECHHYI0O B XOJe
WCCIICIOBAHUS MITH SKCIICPUMEHTA;

caMoCTOsATENbHO (hopMyrpoBaTh OOOOIIEHWST W BBIBOJABI 10 pe3yiabTaTaM MpPOBEAEHHOTO
HaOJIO/IEHUS, OTIBITA, UCCIICIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3MUECKUX TMPOIECCOB, a TaKKe
BBIJIBUTATh MIPEIIOI0KEHNS 00 UX PA3BUTHH B HOBBIX YCIOBHAX U KOHTEKCTaX.

Patora ¢ undopmanueii:

MIPUMEHSThH Pa3IMYHbIE METOJIbI, MHCTPYMEHTHI M 3allpOChl TIPU TIOMCKE B 0TOOpe MH(pOpMAIIH
WM JJaHHBIX C YYETOM IPEUI0KEHHON yueOHOM (u3nyeckoil 3a1auu;

aHATM3UPOBATh, CHCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(OOPMAIHIO PA3IUYHBIX BUJIOB H
dhopm mpencTaBIeHNus;

CaMOCTOSITEJIBHO ~ BBIOMpaTh ONTHUMalbHYIO (opMmMy TpeicTaBieHus UHOpMaLMK U
WLTIOCTPUPOBATH peIlaeMble 33/1a4l HECIOKHBIMU CXEMaMH, AHarpaMMaMH, UHOU rpadukoi u
X KOMOWHAITASMH.

KoMMyHuUKaTHBHBbIE YHUBePCAJIbHbIE YUeOHbIe el CTBHA:

B XOJie OOCYXICHHS Y4eOHOro Marepuasa, pe3yJbTaToB JIA0OPATOPHBIX PadOT M IMPOCKTOB
3aJaBaTh BOIMPOCH IO CYIIECTBY OOCY)KIAeMOW TEeMbl M BBICKA3bIBATh HJICH, HAIlCIICHHBIC Ha
peleHue 3a1auu 1 1Mo AepKanre 0JaroKenaTebHOCTH OOIIeHUS;

COTIOCTaBIISITh CBOM CYXKJEHHUS C CYXKICHHSIMH JPYTUX YYaCTHHUKOB AHMAJiOra, OOHApYKHBATh
pa3IM4Mre U CXOJICTBO MO3UILINI;

BBIPA)XKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHbMEHHBIX TEKCTaX;

MyOJIMYHO TPENCTABIATh PE3YJAbTAThl BBHIMOJHEHHOTO (U3WYECKOTO OIBITa (IKCIIEPHUMEHTA,
HCCTIE0OBAHUs, TIPOCKTA);



MMOHMMATh W HCIOJB30BaTh MPEHMYIIECTBA KOMAHIHOW W WHIWBUIYaTbHOW pabOTHI TIPH
pELIeHUH KOHKPETHOM (hr3nueckoil mpoOiemsl;

MPUHAMATh eI COBMECTHOW AEATENBHOCTH, OPTaHU30BBIBATh JCHCTBUS MO €€ TOCTIKEHUIO:
pacmpenensiaTb poyi, 0OCYXAAaTh IMPOIECCHl M PE3YyNbTaThl COBMECTHOW paboOThI, 0000IIaTh
MHEHUS HECKOJILKHX JTIOJICH;

BBITIOJTHATH CBOIO YacTh paOOTHI, JOCTHTasi KAYECTBEHHOTO Pe3yJibTara Mo CBOEMY HalpaBJICHUIO
¥ KOOPJUHHPYS CBOU JCHCTBHS C IPYTUMHU WICHAMHU KOMaHIbI;

OIICHUBATh Ka4yeCTBO CBOEro BKJIaJa B OOMMHA NTPOAYKT IO KPUTEPHUSM, CAMOCTOSTEIHEHO
c(OpPMYIIMPOBAHHBIM Y4aCTHUKAMHU B3aUMO/ICHCTBUSI.

PeryasiTuBHble YHMBepcaJlbHbIe YUueOHbIe JeliCTBUS

Camoopranu3amnus:

BBISIBIISAITh IPOOJIEMbl B KU3HEHHBIX U Y4YEOHBIX CHUTyalMsX, TPEOYIOIIMX Ul pEeLIeHHs
(bu3nuecKrx 3HaHU;

OpUEHTUPOBATHCSA B Pa3IMUHBIX MOAXO0JAX MPHUHATHS pelleHud (MHAUBUAYyAIbHOE, MPHUHSITHE
pEIIeHUs B IPYIIIE, IPUHATHE PEIICHUN IPYIIoN);

CaMOCTOSITEJIbHO COCTABIISATh aJITOPUTM pelIeHUs] PU3NYECKOM 3a7auu WU TJIaHa UCCIIeI0BAHUS
C yuéTOM UMEIOUIMXCS pEecypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpPOBATh
IIpeAJIaracMble BApUAHThl PELICHUN;

JieNiaTh BbIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJJIEKT:

JlaBaTh a/IeKBaTHYIO OLICHKY CUTYallUU U IpeiaraTh IlaH €€ N3MEHEHUs;

OOBSACHATH MPUYUHBI TOCTHKEHUS (HEJOCTIKEHUS) PE3YIbTaTOB JESTEIbHOCTH, AaBaTh OLICHKY
PUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBbI B JAEATEIbHOCTh (B TOM 4YHCII€ B XOJ BBINOJIHEHHUS (QU3NYECKOTO
UCCJIEIOBAHUSl WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOATEILCTB, M3MEHUBIIUXCS CHUTYaIlHil,
YCTaHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYAHOCTEH;

OILICHUBATh COOTBETCTBUE PE3Y/IbTAaTa LEIH U YCIOBUAM;

CTaBUTh ce0s HAa MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JUCKYCCUM Ha HAY4YHYIO TEMY,
[IOHUMAaTh MOTHBBI, HAMEPEHHUS U JIOTHKY APYroro;

MPU3HABaTh CBOE MPaBO Ha OMIMOKY MpU pelleHNH (PU3NYECKHX 3a7ay WIM B YTBEPHKJICHUSAX Ha
Hay4yHbIE TEMbI U TaKOE K€ IIPaBo JPYroro.

MHNPEIMETHBIE PE3YJBbTATbBI

K xonmy oOydeHus B 7 KJjiacce peAMETHbIE pe3y/lbTaThl HAa 0A30BOM YPOBHE JOJIKHBI
oTpakaTh c(HOPMHUPOBAHHOCTH Y OOYJAIOIIMXCS YMEHHIA:
WCTIONb30BaTh TOHATHS: (DU3MUYECKHE W XHUMHUYECKHE SIBIICHHs, HAONIOJICHHE, IKCIIEPHMEHT,
MOJIeNb, THIIOTE3a, SAMHUIBI (PU3NYECKUX BEIWYHMH, aTOM, MOJICKYJIA, arperaTHBIE COCTOSHUS
BemecTBa (TBEpAOE, JKUIAKOE, Ta3000pa3HOE), MEXaHWYECKOEe [IBIDKCHHE (paBHOMEpHOE,
HEpaBHOMEpHOE, TPSMOJMHEHHOE), TPAaeKTOpHs, paBHOACHUCTBYIOMmas cuia, aehopMarus
(ympyrasi, miaacTudeckas), HeBECOMOCTb, COOOMIAIOIINECS COCY/IBI;
paznuuath sBieHus (auddy3us, TEMIOBOE [BWKCHHE YaCcTHI] BEIIECTBA, PABHOMEPHOE
TBYDKEHUE, HEPAaBHOMEPHOE JIBIDKEHHE, WHEPIUS, B3aMMOJCHCTBHE TEN, PABHOBECHE TBEPIBIX
TEJ C 3aKPeIyIEHHOM OChIO BpAIllCHUs, Tiepe/iavya aBICHUST TBEPIBIMUA TEIAMH, YKHIKOCTSIMU U
razamu, aTMoc(epHOE IaBlIeHHE, TUIAaBaHWE TEJ, MPEBpAIICHUS MEXaHWYECKOW DHEPruu) II0
ONHMCAaHWIO WX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
(buznyecKoe sIBICHUE;
pacrio3HaBaTh IMPOSBICHHE W3YYCHHBIX (U3UYECKUX SIBICHHA B OKpPYXKAIOIIEM MHUpPE, B TOM
yrcie (U3NYEeCKHue SIBICHHUS B MPHUPOJE: NMPUMEPHl ABIKEHHS C Pa3IMYHBIMH CKOPOCTSIMH B
KUBOW W HEXHBOW TMpHpOJE, NEHCTBUE CWIBI TPEHHS B TIPUPOJC M TEXHUKE, BIUSHHE
aTMoc(epHOTO JaBIICHHUS HA JKUBOHW OpPraHu3M, IUIaBaHUE PbHIO, phIYard B TeJe YeIOBEKa, MPH



3TOM TMEPEBOJIUTH MPAKTUUECKYIO 3a/jady B Y4eOHYIO, BBIJEIATH CYIIECTBEHHBIE CBOMCTBA
(npu3HaKu) pU3NUECKUX SBICHUI;

ONKCHIBaTh M3yYEHHbIE CBOWCTBA TeJl U (U3NYECKUE SBJICHMS, HCIOJIb3YsA (U3HUECKUe
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTh BEILECTBA, BPEMsl, IyTh, CKOPOCTb, CPEIHSSI CKOPOCTD,
CWJIa YIpPYrocTH, CUJa TSDKECTH, BEC Tella, CHJla TPEHUs, JaBjieHue (TBEPIOTO Tela, >KUJIKOCTH,
ra3a), BbITAJIKMBAIOIIAsl CUJla, MEXaHW4yeckass paboTa, MOUIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIBI,
KO3(h(ULMEHT MOJIE3HOTO JEHCTBUS MEXaHHW3MOB, KMHETHYECKas M MOTEHIMaJIbHAs SHEprus),
[P ONUCAaHUM TMPaBUIbHO TPAKTOBATh (U3UYECKUN CMBICT MCIOJIb3YEMbIX BEIMYMH, HX
0003Ha4YeHMs] U €IMHHULBI (PU3HUECKUX BEIUYMH, HAXOAUTh (POPMYIIbI, CBSI3bIBAIOIIME AAHHYIO
(bu3NYECKy0 BEIUUYHMHY C APYTUMU BEIMYMHAMH, CTPOUTH IpaMKy U3YUEHHBIX 3aBUCUMOCTEH
(bM3UYECKUX BEJIIMYNH;

XapaKTepU30BaTh CBOMCTBa Ted, (PU3UYECKHE SIBJICHUS U TPOIECCHI, MCIOJIb3yd IpaBuia
CJIOXEHHsI CUJT (BJI0JIb OJTHOM MpsiMoil), 3akoH I'yka, 3akoH Ilackains, 3akoH Apxumena, npaBuio
paBHOBecHs phiuara (0J0Ka), «30JI0TOE MPABUIIO» MEXAHUKU, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEpruM, IpU OSTOM [JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKoHa U 3allUChIBaTh €ro
MaTeMaTHUYECKOE BbIPaKEHHUE;

OOBACHATh (U3MYECKUE SIBJIEHUS, MPOILIECCHl M CBOWCTBA T, B TOM YHCJIE U B KOHTEKCTE
CUTYallui MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH MPUUMHHO-CIECTBEHHBIE CBS3H,
CTpOUTh OOBSICHEHHE M3 1—2 JIOTMYECKUX MIaroB C OHOpoll Ha 1-2 H3y4EeHHBIX CBOWCTBA
(bU3UYECKUX SIBJICHUH, (PU3MUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacy€THble 3a7aud B 1—2 AelcTBUS, MCIONb3Yys 3aKOHBI M (DOPMYJIbI, CBS3bIBAIOLINE
¢u3nyeckue BEIMYUHBI: HAa OCHOBE aHAJW3a YCJIOBUS 3aJjaud 3alUCBIBATh KPAaTKOE YCIOBHE,
MOJICTaBIATh (pU3HUECKUEe BEJIUYUHBI B GOPMYJIbl U IPOBOAUTH PACUEThl, HAXOIUTh CIIPAaBOYHbBIE
JaHHbIE, HEOOXOJMMBbIE Uil pELIeHUs 3a/Jady, OLIEHUBATh pPEATUCTHYHOCTb MOJYyYECHHOM
(bM3UYECKON BETUYNHBI,

pacrno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIM (U3NYECKUX METOJ0B, B
ONMCAHUU HUCCIIEOBAHMS BBIJCIATH MPOBEPSEMOE MpPENIoyoKeHue (TUIOTe3y), pa3audyarh U
MHTEPIPETUPOBATH MOJTYYEHHBIN pe3ynbTaT, HAXOAUTh OMIMOKU B XOJIE OIBITA, JAEJaTh BBIBOJbI
10 €r0 pe3yabTaTaMm;

IIPOBOJUTH OMBITHl MO HAOMIOAECHUIO (U3MYECKUX SIBICHUN WM (U3NYECKUX CBOMCTB TeN:
(dbopMynupoBaTh IMPOBEPSEMbIE MPEANOJIOKEHHUS, COOUpPaTh YCTAaHOBKY M3 MPEIIOAKEHHOIO
000py10BaHus, 3alUChIBATh XOJ1 ONbITa U (POPMYIUPOBATH BHIBObI;

BBIIIOJIHATh TPSIMbIE HM3MEPEHMsI PACCTOSHUSA, BPEMEHM, Macchl Teia, 00bEMa, CHIIBI HU
TEMIIEpaTyphbl C UCIOIb30BAHUEM AHAJIOTOBBIX U HU(POBBIX MPUOOPOB, 3aMHUCHIBATh MOKA3aHUS
PUOOPOB ¢ YUETOM 3aJTaHHOM aOCOTIOTHON MOTPENTHOCTH U3MEPEHUH;

MIPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTH OJHOM (pU3MUECKON BEIMYMHBI OT JApPyrol ¢
HCI0JIb30BAHUEM MPSMBIX W3MEpPEHUH (3aBUCUMOCTHU IyTH PAaBHOMEPHO ABMXKYILETOCS Tejla OT
BPEMEHHU JIBIDKEHUS Tejla, CWIbl TPEHUS CKOJIbKEHHUS OT Beca Tejla, KadecTBa 00pabOTKH
MIOBEPXHOCTEN TEJ U HE3aBUCUMOCTU CHUJIbI TPEHHUS OT IUIOIIaJN CONPUKOCHOBEHUS TEJ, CHJIbI
YOPYrOCTH OT YAJMHEHUS MPYKUHBI, BHITAIKUBAIONIEH CUiIbl OT 00bEMa MOTrpyKEHHOM yacTH
Tela U OT IUIOTHOCTU KMJIKOCTH, €€ HE3aBUCHUMOCTU OT IJIOTHOCTH Te€ja, OT IIyOMHBI, Ha
KOTOPYIO TIOTPYKEHO TEJI0, YCIOBHH TUIaBaHUsS TeJl, YCIOBUM paBHOBECUS phluara M OJOKOB),
y4acTBOBaTh B IUIAHMPOBAHMM Y4€OHOI'O HCCJIEIOBaHUS, COOMpPATh YCTAHOBKY U BBINOJHATH
U3MEpeHus, Cleys MpeaJoKeHHOMY IUIaHy, (UKCHPOBAaTh pE3yJbTaThl IOJYyYEHHOU
3aBUCUMOCTU (DU3MUYECKUX BEJIMYMH B BHUJAE MPEAJIOKEHHBIX TaOMuI W rpadukoB, AenaTh
BBIBOJIBI 110 PE3Yy/IbTaTaM HUCCIIEI0BAHUS;

IIPOBOJUTH KOCBEHHbIE M3MEpPEHUsl (PU3NYECKHX BEIMYMH (IJIOTHOCTH BEIECTBA JKUIKOCTU U
TBEPAOro Teja, CuUjla TPEHUS CKOJBXKEHUsS, JaBJICHHWE BO3/yXa, BbITAJKHUBAIOIIAs CHUJIA,
NeUCTBYIOLIAs HA MOTPYXKEHHOE B KHUJIKOCTh TEJI0, KOAPPHUIUEHT MOJIE3HOr0 ACUCTBUSI MPOCTHIX
MEXaHU3MOB), Cienysl MPEeJIOKEHHON HHCTPYKIMH: MPU BBINOJIHEHUM HU3MEpPEHUN coOuparth
AKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCISATH 3HAUEHNE UCKOMOW BEJTUUMHBI;

coOroAaTh MpaBuiia TEXHUKH 0€3011aCHOCTH U padoTe ¢ 1ab0paToOpHBIM 000PYIOBAaHUEM;



YKa3bIBaTh NPHUHLMIIBI JEUCTBUS NPUOOPOB M TEXHUUYECKUX YCTPOWCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAtOIMeCs COCy ibl, OapOMETp, pblyar, MOJBMKHBIA U HEMOJBHKHBIN OJIOK,
HaKJIOHHAs! IJIOCKOCTh;

XapaKTepU30BaTh IMPHUHIMIIBI JEHCTBUS U3YYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OMoOpoi Ha HUX omnucaHus (B TOM 4YHCIE: MNOAUIMIIHMKH, YCTPOMCTBO BOJONPOBOAA,
TUIPaBIMYECKUN IIPecc, MAHOMETp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMETp), HCIOJIb3Ys
3HaHMUSI O CBOMCTBaX (U3MYECKUX SIBICHUW W HEoO0XoAuMble (U3NYECKUE 3aKOHbI H
3aKOHOMEPHOCTH;

MPUBOJIUTH MPUMEPHI (HAXOAUTHh MHPOPMALUIO O MPUMEPAX) MPAKTUUECKOIO MCIOIb30BaHUS
(bu3nyecKux 3HaHUI B IOBCETHEBHOM JKU3HU Ul oOecreueHus: 6€3011acHOCTH MPU 00palieHUH C
npubopaMu M TEXHMYECKHMHU YCTPOMCTBaAMH, COXpPAaHEHMsI 3J0pPOBbS M COONIOIEHUS HOPM
HKOJIOTMYECKOI0 TIOBE/ICHUS B OKPYKAIOILEH CpeJie;

OCYILECTBIISATh OTOOp MCTOYHMKOB HMH(popmanuu B VMHTEepHETE B COOTBETCTBUM C 3aJJaHHBIM
MIOMCKOBBIM 3allpOCOM, HA OCHOBE HMEIOUIMXCS 3HAHUW M NYTEM CpaBHEHUS Pa3IUYHBIX
HCTOYHUKOB BBIJIENSATh MH(MOPMALMIO, KOTOPAs SIBISETCS MPOTUBOPEUYMBON WM MOKET OBIThH
HEJIOCTOBEPHO;

UCIOJIb30BAaTh IPU BBHINOJIHEHUMHM YUEOHBIX 3aJaHUil HAy4YHO-NOMYJSPHYIO JIUTEpaTypy
(Gu3MUYeCcKOro coJepKaHusi, CIpPaBOUYHbIE MaTepuaibl, pecypchl ceTu WHTepHeT, BiIaneTh
npuéMaMl KOHCIIEKTHMPOBAHUS TEKCTa, MpeoOpa3oBaHMsl HHPOpPMALMM M3 OJHOM 3HAKOBOM
CHCTEMBI B JAPYTYIO;

co3ZaBaTb COOCTBEHHbIE KpaTKME IUCbMEHHbIE U YCTHbIE COOOLIEHUS Ha OCHOBE 2-3
HCTOYHUKOB MH(popManuu (U3NUECKOTO COAEpKaHUs, B TOM YHUCIE MYOJUYHO J€NaTh KpaTKue
COOOILEHHs O pe3ylbTaTax MIPOEKTOB MM YYeOHBIX HCCIEIOBAaHUM, HPU 3TOM I'PAMOTHO
HCI0JIb30BaTh M3YyYEHHBIH MOHATUHHBIN anmapaTr Kypca (U3UKH, COINPOBOXKIATH BBICTYIUIICHHUE
MpEe3EHTalNEN;

[P BBINIOJIHEHUHU Y4E€OHBIX MPOEKTOB U UCCIIEI0BAaHUMN paclperesiTh 00s13aHHOCTH B TPYIIIE B
COOTBETCTBUU C IIOCTABJIEHHBIMU 3aJayaMi, CJEAUTh 3a BBINOJIHEHUEM IUIaHA JACWCTBUIA,
aJIeKBaTHO OLIEHUBaTh COOCTBEHHBIM BKJIaJ B JIEATEIbHOCTh TIPYIIbl, BbICTPAaUBAThH
KOMMYHHMKATHBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K xonmy oOyuenus B 8 kiiacce nmpeJMeTHbIE pe3yiabTaThl Ha 0Aa30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMHPOBAHHOCTh Yy OOYYaIOLIUXCSI YMEHU:
MCII0JIb30BaTh MOHATHUSA: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JABM)KEHHE aTOMOB U MOJIEKYI,
arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTAJUIMYECKHE U aMop(Hble Tena, HACBIIEHHbIA H
HEHACBILEHHBIH Tap, BJAXHOCTh BO3AyXa, TEMIIEpaTypa, BHYTPEHHSISI SHEpPrusi, TEIJIOBON
JIBUTATENb, 3JEMEHTAPHBIM JJIEKTPUYECKUN 3apsijl, JIEKTPUYECKOE I10Jie, MPOBOAHUKU U
TUBJIEKTPUKH, TIOCTOSIHHBIN AJIEKTPUYECKUI TOK, MArHUTHOE T10JI€;
pasnuyath sBJIEHHs (TEIUIOBOE PACIIMPEHME U CKaTHe, TEIUIoNepeiada, TEIIOBOE PABHOBECHE,
CMauMBaHMEe, KaNWUISPHbIE SBJICHMS, UCIIapeHHe, KOHJCHCAlMs, MJIaBJICHHE, KPUCTAILIU3ALUs
(oTBEepAeBaHME), KUIIEHHE, Temonepeaaya (TEIUIONPOBOAHOCTh, KOHBEKIUS, W3IyYEHHE),
ANIEKTpU3ALINS T, B3aUMOJICHCTBUE 3apsiioB, JEHCTBUS AJIEKTPUYECKOTO TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MArHUTOB, JIEWCTBHE MATHUTHOIO IOJIS HAa MPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHAas MHIYKIMS) MO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (U3NYECKOE SBJICHUE;
pacrno3HaBaTh MPOSIBJICHHE H3YYEHHBIX (PU3MUECKUX SBJICHUI B OKpYXKAIOLIEM MHpPE, B TOM
quciie GU3NYECKUe SBJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSHKEHUE U KANWIISPHBIC SBJICHUS B
IIPUPOJIE, KPUCTALIBI B NpHupoJe, uditydenue ColHLa, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3HI,
o0Opa3oBaHuE pOChl, TYMaHa, UHEs, CHETa, JIEKTPUUECKHUE SIBIICHUS B aTMOC(EpE, NEKTPHUUECTBO
KUBBIX OPraHM3MOB, MarHUTHOE MoJie 3eMJld, Jpeld MOIHCOB, pPOJib MAarHUTHOTO MOJS JUIS
KU3HU Ha 3emiie, NOJISIPHOE CUSTHUE, IIPU 3TOM MEPEBOIUTH MPAKTUYECKYIO 3a/lauy B yueOHYIO,
BBIJICIISATH CYIIIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NYECKUX SBJICHUN;



ONKCHIBaTh M3yYEHHbIE CBOWCTBA Tell U (U3NYECKUE SIBJICHMS, HCIOJIb3YS (U3HUECKue
BEJIMYMHBI (TEMIIepaTypa, BHYTPEHHSS SHEPIHsl, KOJIMYECTBO TEIUIOTHI, Y/A€IbHas TEII0EMKOCTD
BEIIECTBA, yJeNbHAas TEIUIOTa IUJIaBJIEHMS, YyJAeJbHAas TEIUloTa napooOpa3oBaHUs, YAelbHas
TEIUIOTa CropaHusi TOIUIMBA, KO3()(UIMEHT TMOJEe3HOro JEeHCTBHS TEIUIOBOM MAaIIMHBI,
OTHOCHUTEJIbHAsl BIAXHOCTh BO3JyXa, JJEKTPUUECKUN 3apsj]l, CWiIa TOKa, JIIEKTPUUYECKOE
HapspKEHHUE, CONPOTHUBJICHHE IPOBOJAHMKA, YIIEIbHOE CONPOTHUBIEHUE BEIIECTBa, padbora H
MOIIIHOCTh JIEKTPUYECKOTO TOKA), IPU OMUCAHUM MPABUIIBHO TPAKTOBAaTh (U3UUYECKUN CMBICI
HCIOJIb3YEMbIX BEJIMYMH, 0003HAYEHUS U €IMHULbI (PU3UUYECKUX BEITUYHUH, HAXOAUTh (GOPMYJIbL,
CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEJIUYMHY C JAPYTUMHU BEIUYMHAMHU, CTPOUTH TpapuKku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIUUHH;

XapaKTepU30BaTh CBOMCTBa TeJ, (PU3MYECKHE SIBICHHUS U IPOLECCHI, HCIOJb3Ys OCHOBHBIE
MIOJIOXKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH CTPOEHUS BELECTBA, IPUHIIMII CYNEPIIO3ULIUN
nmoJieil (Ha Ka4yeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH Oma Iy ydacTka IeTH,
3akoH JDxoyns—JIeHla, 3aKOH COXpPaHEHMs DSHEPrUM, IPpU OSTOM JIaBaTh CIIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3alMChIBATh €I0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSACHATh (PU3UYECKUE TPOILIECCHl U CBOICTBA TeJl, B TOM 4YMCIE U B KOHTEKCTE CHUTyalUi
MIPAKTUKOOPUEHTHUPOBAHHOIO XapakTepa: BBISBISATh HNPUUYMHHOCIEICTBEHHBIE CBS3H, CTPOUTH
o0bsicHeHHe U3 1—2 JOrM4ecKux IIaroB ¢ OMopoil Ha 1-2 M3y4EeHHBIX CBOMCTBA (PU3MUECKUX
SBJICHUH, GPU3NYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEI!;

pemath pacy€THble 3a7aud B 2—3 JEWCTBUS, MCIIOJb3Yys 3aKOHBI M ()OPMYJIbI, CBS3bIBAIOLINE
¢u3nyecKkue BEIMYMHBI: HAa OCHOBE aHAJIM3a YCJIOBUS 33Ja4Yd 3alUCHIBATH KPATKOE YCIIOBUE,
BBISIBJISITh HENOCTATOK JAaHHBIX JUISl pEIIeHUs 3aJlaud, BbIOMpaTh 3aKOHbl U (OPMYIIbL,
HEoOXouMble ISl €€ pelIeHusl, IPOBOJUTh pacyéThl U CPAaBHUBATH IOJIyYEHHOE 3HAYEHHE
(bu3MYeCKO BEIMYUHBI C U3BECTHBIMU JaHHBIMU;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEHIMTbh IPU IMOMOLIM (PU3UYECKHX METOJIOB,
UCIOJIb3YSl ONUCAHUE HCCIEOBAaHUS, BBIIEIATH IPOBEPSEMOE MNPEANOJI0KEHUE, OLIEHUBATH
[IPaBUJILHOCTH MOPSAKA MPOBEACHUS UCCIIEI0BAHUS, 1€1aTh BHIBObI;

MIPOBOJUTH OMBITHI IO HAONIONEHUIO (U3MYECKUX SIBJICHUNW WIM (PU3HUYECKUX CBOWCTB Tell
(KanwuIsipHbIE SIBJICHMSI, 3aBHUCHUMOCTBH JaBJEHHs BO3JyXa OT ero o0béMa, TemIepaTypsbl,
CKOPOCTH IIpollecca OCTBHIBAHMS M HarpeBaHus IpPU M3JIyYEHUH OT LBETa H3Iydaromen
(moruyoiaomniei) MOBEPXHOCTH, CKOPOCTb HCIApEHHUs BOJBI OT TEMIIEpaTypbl KUIAKOCTU U
wiom@aau e€ MOBEPXHOCTH, SJIEKTpPHU3alusl Tel M B3aUMOJCHCTBHE 3JEKTPUUECKUX 3apsiioB,
B3aUMO/JICHCTBUE TOCTOSIHHBIX MarHUTOB, BH3YyalM3alUsi MAarHUTHBIX IIOJIed TOCTOSHHBIX
MarHuTOB, JAEWCTBUS MAarHUTHOTO IOJISI HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA  DJIEKTPOJBUraTeNsi  IOCTOSHHOTO  TOKa):  (opMmynupoBaThb  IpOBEpsieMble
MIPENIOJIOKEHHSI, cOOUpaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO 000pYyIOBaHMs, OMHCHIBATH XOJ
ombITa U (OPMYIUPOBAThH BHIBO/IBL,

BBIIIOJIHATH IIPSIMblE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHOMN BIaKHOCTH BO3/1yXa, CHJIbI TOKA,
HaIpsDKEHUsT C MCIOJIb30BAHHMEM AHAJIOTOBBIX MPUOOPOB M JATYMKOB (PM3MUECKUX BEJIUYUH,
CpaBHMBATh PE3yJbTaThl U3MEPEHUN C YUETOM 3aJaHHOW aOCOIIOTHON MOTPEIIHOCTH;

MPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTU OJHOM (pU3MUECKON BEIMYMHBI OT JApPyrol c
HCIIOJIb30BAHUEM MPSIMBIX H3MEPEHUN (3aBUCUMOCTh COINPOTUBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, TUIOIAIU MOMEPEYHOI0 CEYEHUs U YAEIbHOTO COMPOTHUBIIEHUS BELIECTBA IIPOBOJAHMKA,
CWJIbI TOKa, WAYILEro 4epe3 IPOBOJHHUK, OT HANpPSOHKEHHs] Ha MPOBOJHMKE, HCCIEIOBAaHUE
MOCJIEIOBATEIbHOTO W TApajuleJIbHOTO  COEIMHEHUN  NPOBOJHUKOB):  IUIAHUPOBATH
UCClIeI0OBaHUE, COOUPATh YCTAHOBKY U BBIMOJIHATH U3MEPEHUS, CIEAys MPEATI0KEHHOMY IIaHy,
(bukcupoBaTh pe3yabTaThl IOJYYEHHOM 3aBUCHUMOCTU B BHJE TaOnul U rpadukoB, JeNaTh
BBIBOJIBI 110 PE3Yy/IbTaTaM HUCCIIEI0BAHUS;

IIPOBOJUTH KOCBEHHbIE M3MEpeHHs (pu3nueckux BeIW4MH (yAeabHas TEIJIOEMKOCTh BEIIECTBa,
COMPOTHBIIEHUE MPOBOJHUKA, pab0OTa M MOIIHOCTh AJIEKTPUUYECKOTO TOKa): IUIAHUPOBATH
U3MepeHus, COOMpaTh IKCIEPUMEHTAIbHYIO0 YCTAaHOBKY, CIEAYS MPEIOKEHHOW UHCTPYKIUH, U
BBIYMCIISATh 3HAYEHHE BEJTUUHMHBI;



coOroAaTh MpaBuia TEXHUKH 0€30I1acCHOCTH IpH padoTe ¢ J1abopaTOpHBIM 000pYJ0BaHUEM;
XapaKTepU30BaTh MPHUHIMIIBI JEHCTBUS H3YUYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OMOpOM Ha MX ONHUCAHMsS (B TOM YHCJIE: CHUCTEMa OTOIUIEHUS JIOMOB, THI'POMETp, MapoBas
TypOMHa, aMIEpMETp, BOJBTMETP, CUETUMK AIIEKTPUUECKOW SHEPIHU, JIEKTPOOCBETUTENIbHBIE
npuOOpbl, HarpeBaTelbHbIE 3JIEKTPOIPHUOOpPHI (IIPUMEPHI), WIEKTPUUYECKUE MPEIOXPAHUTENH,
AJIEKTPOMArHUT, 3JIEKTPOJBHUraTelb IMOCTOSIHHOIO TOKAa), HCIOJb3ysd 3HAHUS O CBOMCTBax
(buznyuecKux sBICHUN U HEOOX0AUMbIE (PU3HUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA M HM3MEpUTENbHbIE MPUOOPHI MO CXeMaM U
CXEMaTUYHbIM pUCYHKaM (PKMJIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, THUIPOMETD,
JIBUTaTEb BHYTPEHHETO CrOpaHus, 3JEKTPOCKOI, PEOCTAT), COCTABIIATh CXEMbl AIEKTPUUYECKUX
Lenei ¢ MnociefoBaTeIbHbIM U MapajlleIbHBIM COEIMHEHUEM 3JIEMEHTOB, pa3jinyasl yCIOBHBIE
0003HaYEeHUsI FJIEMEHTOB AIEKTPUUECKUX LEMeil;

MPUBOJUTE MPUMEPHI (HAXOAUTh MHPOPMALUIO O MPUMEPAX) MPAKTUUECKOIO MCIIOIb30BaAHUS
(bu3nyecKux 3HaHUH B IOBCETHEBHOM JKU3HHU Ui 0OecrieueHus: 6e30MacHOCTH P 00pallleHuH ¢
npubopaMu M TEXHUYECKHMHU YCTPOMCTBaAMH, COXpPAaHEHHUS 3JI0pOBbS U COONIOACHUS HOPM
HKOJIOTMYECKOI0 TIOBE/ICHUS B OKPYKAIOILIEH CpeJie;

OCYILECTBIIATh MOMCK HHpOpMALUu (pu3nyeckoro cojiepxkanHuss B HTepHere, Ha OCHOBe
UMEIOIUXCA 3HaHUM W OyTéM CPaBHEHMs JIOTOJIHUTEIbHBIX HMCTOYHMKOB  BBIICIATH
nH(popMalnIo, KOTopas SBJSETCS MPOTUBOPEUUBOIN MIIM MOKET OBITh HEIOCTOBEPHOI;
UCIOJIb30BAaTh IPU BBHINOJIHEHUMHM YUEOHBIX 3aJaHUNl HAyYHO-NOMYJISPHYIO JIUTEpaTypy
(bu3MYeCcKOro cojJepKaHusi, CIpPaBOUYHbIE MaTepuaibl, pecypchl ceth WHTepHeT, BianeTh
npuéMaMu KOHCIIEKTHMPOBAHUS TEKCTa, MpeoOpa3oBaHUs MHPOpMAUMU M3 OJHOM 3HAKOBOI
CHCTEMBI B JAPYTYIO;

co3aBaTb COOCTBEHHBIE MUCbMEHHbIE U KpaTKHUE YCTHbIE COOOIIeHHs], 00001as nHPOopMaIUIo
U3 HECKOJbKMX HMCTOYHUKOB (PU3MUECKOIO COAEpKAHMSI, B TOM YHCIIE MyOJIMYHO IMPEICTaBIATh
pe3ynbTaThl MPOEKTHOM WM HCCIIENOBATEIbCKONW JIE€ATENbHOCTH, IPU 3TOM TI'PAMOTHO
MCII0JIb30BaTh M3yYEHHBIH MOHATUHHBIN anmapaTr Kypca (U3UKH, CONPOBOXKIATH BBICTYIUIICHHUE
MpEe3EHTalNEN;

IIPU BBINIOJHEHUH YYEOHBIX MPOEKTOB U MCCIEAOBAaHUN (PU3UUYECKUX MPOIIECCOB PACHPENENISTh
00513aHHOCTH B IPYIIE B COOTBETCTBUH C MOCTABJIEHHBIMU 3a7jauaMu, CJIEIAUTh 3a BHIIOJIHEHUEM
MJjJaHa JEeUCTBUH M KOPPEKTUPOBATh €ro, aJeKBATHO OIICHUBATh COOCTBEHHBIM BKJIAJ B
NESTeIbHOCTh  IPYIIbl, BBICTPAUBATh KOMMYHUKATHBHOE B3aUMOJICHCTBUE, IPOSIBIIAL
TOTOBHOCTb pa3peliaTb KOHQIUKTHI.

K xonmy o0ydenus B 9 kJiacce npeIMETHbIE pe3yJabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHHIA:
WCIIOJIb30BaTh MOHATHUS: CUCTEMA OTCUYETA, MaTepUAIbHAS TOYKA, TPACKTOPHUS, OTHOCUTEIHLHOCTh
MEXaHHUYECKOT0 JIBWKCHUS, nedopmarius (ynpyras, TJIACTUYECKas ), TpEHHUe,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh W NEpPEerpy3Kku, LEHTP TSHKECTH, aOCOJIOTHO
TBEPIIOE TEJIO, IIEHTP TSKECTU TBEPJOTO TEa, pABHOBECHUE, MEXaHUUYECKHE KOJICOaHUsI ¥ BOJIHBI,
3BYK, MHQPA3BYK M YJIbTPa3BYK, AJICKTPOMATHUTHBIC BOJHBI, IIKAJIA AJICKTPOMATHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JATbHO30PKOCTH, CIIEKTPHI UCIYCKaHUsSI M TMOTJIOMICHUS, anb(da, 0eTa- u
raMMa-u3JIydeHHsi, U30TOIIbI, SiTCPHAst SJHEPTETHKA;
paznmuuaTh  SABJICHHS (paBHOMEpHOE U  HEPaBHOMEPHOE MPSIMOJWHEHHOE JBUKEHUE,
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JIBUJKEHHE, CBOOOJHOE TMaJeHHe TeJl, pPaBHOMEPHOE
JMBWKEHUE TI0 OKPYKHOCTH, B3aMMOJCHCTBHE TeEJ, PEAKTHMBHOE BWIKEHUE, KOJI€OATEIHHOE
NBIDKEHHUE (3aTyXaloIlWe ¢ BBIHYKJICHHBIE KOJIeOaHMs), pPE30HAHC, BOJHOBOE JBHKEHUE,
OTpaXCHHE 3BYKa, MPSAMOJIMHEHHOE pACIPOCTPAaHEHUE, OTPAKEHHE WU IPEIIOMIICHUE CBETa,
[IOJIHOE BHYTPEHHEE OTpa)XCHHE CBETa, Pa3JIoKeHHWE Oeoro CBeTa B CIEKTP M CIOXKEHUE
CHEKTpaJIbHBIX IIBETOB, IMCIIEPCUSI CBETA, ©CTECTBEHHAs] PaJMOAKTUBHOCTHb, BO3HUKHOBCHHE
JUHEWYATOTO CHEKTpa HW3JIyYCHMs]) 1O OIMCAHWUI0O MX XapAaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SIBJICHUE;



pacrno3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3UYECKUX SIBICHUNW B OKpYXKawolleM Mupe (B TOM
yuciie (pU3MYecKUe SIBICHUS B MPUPOJE: NPUIMBBI U OTJIMBBI, JABMKeHUE IulaHeT ColHeuHOM
CUCTEMbI, PEaKTUBHOE JIBJKEHUE >KUBBIX OPraHU3MOB, BOCIPUSATHE 3BYKOB >KHBOTHBIMH,
3eMJIETPSICEHHUE, CEWCMUYECKHE BOJIHBI, I[yHaMH, 3XO, LIBETa Te€J, ONTHUYECKUE SIBJICHUS B
npupoje, OHOJOrMYecKoe MACWCTBHE BHJIUMOIO, YIbTPAQHOJIETOBOIO U PEHTI€HOBCKOTO
U3JIy4eHUHN, €CTECTBEHHBIM paJMOaKTUBHBIM (OH, KOCMHUYECKHE JIy4d, pPaJUOAKTHUBHOE
U3JIy4YeHUEe MPUPOAHBIX MHHEpAIOB, JEHCTBUE pPaJMOAKTUBHBIX HW3JIyYEHUH Ha OpraHusMm
YeJI0BEKa), IPU 3TOM MEPEBOIUTH MPAKTUUECKYIO 3a7a4y B y4EOHYIO, BBIIEISTh CyLIECTBEHHbIE
cBOMCTBa (IIpU3HAKU) GUBUUYECKUX SIBJICHUN;

ONKCHIBaTh M3yYEHHbIE CBOWCTBA TeJl M (U3MUYECKHE SIBICHUS, HCHOJB3YS (QU3NYECKUE
BEJIMYMHBI (CPEHSS U MTHOBEHHAsI CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBIKEHUH, YCKOPEHUE,
NepeMelleHue, IMyTh, YrjioBas CKOPOCTb, CUJa TPEHUs, CUjla YIPYrOCTH, CUja TSKECTH,
YCKOpEHHE CBOOOJHOrO NaJEHHUs, BEC Tejla, UMIYJIbC Teja, UMITYJIbC CHIIbI, MEXaHUYEeCKas
paboTa M MOIIHOCTh, MOTEHIMAlbHAs JHEPIrHsl Tela, MOJHATOTO HaJl MOBEPXHOCTHIO 3E€MJIH,
MOTEHIIMAJIbHAS JHEPTUsl CXKATOM MPYKUHbI, KMHETUYEeCKas SHEeprus, IOJIHAs MEXaHW4yecKas
SHEprus, MepuojJ U YacroTa KosieOaHWil, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, IOKa3aTeb IPEIOMJIEHHSI CPEebl), MPU OMHCAHUM IPAaBUIBHO TpPAKTOBATH
(bu3nyecKuil CMbICI UCIOJIb3YEMBIX BEIUYHUH, 0003HAYEHUS] M €IMHULBI (PU3NYECKUX BEJIUYMH,
HaXoJUTh (OPMYJIbI, CBSA3BIBAIOLINE JAaHHYIO (U3UYECKYIO0 BEIUUMUHY C APYTMMH BEIMYMHAMH,
CTPOUTH rpapMKU U3y4EHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKUE SBJIEHUS U MPOILECCHl, HCIOJIb3Ysl 3aKOH
COXPAHEHHUS SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHMSI, MPUHIUII CYNEPHO3ULUN CHJI, TPUHLIUII
OTHOCUTENIbHOCTH [lanuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMsSI UMIYJIbCA, 3aKOHbI
OTpaKEHMsI U IPEJIOMIICHUSI CBETA, 3aKOHbI COXPAHEHUS 3apsAI0BOTO U MACCOBOIO YHUCEN IpU
SJIEPHBIX pEaKUUsAX, IPU 3TOM J1aBaTh CJIOBECHYIO (POPMYJIHMPOBKY 3aKOHA M 3aIlMCBhIBATh €ro
MaTeMaTHUYECKOE BbIPaXKEHHUE;

OOBACHATh (PU3UYECKUE TPOLIECChl W CBOMCTBA TeJl, B TOM YUCJIE U B KOHTEKCTE CUTYyalui
MIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbISABIATh NPUUMHHO-CIEACTBEHHbIE CBSI3U, CTPOMTH
00BsicHeHHE U3 2—3 JIOrMYECKHUX IIaroB C OMOpPOM Ha 2—3 H3yYEHHBIX CBOMCTBA (PU3MUECKUX
SIBJICHUH, GPU3NYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIE 3a7a4u (OIMPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHMI), UCIIONb3Yys 3aKOHBI
u (opMyIibl, CBSI3bIBAIOLIME (PU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHallM3a YCIOBHUS 3aJlaud
3alMChIBaTh KPATKOE YCJIOBHE, BBISIBIISTH HEAOCTAIOIIME MM M30BITOYHBIE JIaHHBIE, BHIOMpPATH
3aKOHBI W (OPMYJbl, HEOOXOJWMMBIE [JIsl PEUICHHUS, MPOBOJUTH pPACYETHl U OLICHUBATH
PEAMCTUYHOCTD MOJYYEHHOTO 3HaU€HUs (PU3MUECKON BEITHMUNHBI;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEHIUTh IPU IMOMOILIM (PU3NYECKHX METOJIOB,
UCIOJIb3YSl ONUCAHUE HCCIEJOBAaHUS, BBIICIATH IPOBEPSEMOE MPEANOI0KEHUE, OLEHUBAThH
[IPaBUJIBHOCTh TOPSIIKA IPOBENEHUS UCCIIENOBAaHUSA, JAeNaTh BBIBOJbI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOIEHUH U OTIBITOB;

IIPOBOJUTH ONBITHI 0 HAOMIONEHUIO (U3MYECKUX SIBICHUW WM (PU3MYECKUX CBOWMCTB Tel
(u3yueHue BTOporo 3akoHa HblOTOHa, 3aKOHA COXpaHEHHs] PHEPrUH, 3aBUCHMOCTH IME€pHoja
KoJieOaHui MPY>KMHHOTO MasiTHUKA OT MacChl rpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTD OT
aMILTUTYIBI MaJIbIX KOJIeOaHUH, MPSMOJIMHEHHOE PacpOCTPAHEHUE CBETA, Pa3JIOKEHUE Oeoro
CBETa B CHEKTp, U3yUYEHHUE CBOICTB M300paKE€HUS B IUIOCKOM 3€pKajle U CBOMCTB M300pa’keHuUs
npeaMera B cobuparoniei TuH3e, HabI0JeHHEe CIUIOLIHBIX U JIMHEHYaThIX CIIEKTPOB U3Iy4EHNUs):
CaMOCTOSITEJIBHO COOMPATh YCTAHOBKY M3 M30BITOUHOTO Habopa 000pyIOBaHMsl, OIIUCHIBATH X0
OTIbITA U €r0 Pe3ysbTaThl, (GOPMYIUPOBATH BHIBOIbI;

MIPOBOJUTH NPU HEOOXOJMMOCTH CEPHUI0 MPSAMBIX U3MEPEHHI, ONpenelss cpeiHee 3HaueHHE
n3MepsieMoil BennuuHbl ((POKYCHOE pacCTOSTHUE COOMpArOIIeH JUH3bI), 000CHOBBIBATH BBHIOOD
crioco0a n3mMepeHus (M3MEepUTEIHLHOTO TPHOOpa);

MIPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEIMYMH C HCIHOJB30BAHUEM MPSMBIX
U3MepeHul (3aBUCUMOCTD IyTH OT BPEMEHHU MPHU PaBHOYCKOPEHHOM ABM)KEHHUU 0€3 HauajabHOMU



CKOPOCTH, Iepuo/ia KojJebaHnii MaTeMaTH4eCKOI0 MasgTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YIJia
OTpaXKEHMsI CBETa OT yIja MaJeHus W yrja MpeJoMJICHHs OT yrja MaJieHus): IUIaHWPOBATH
HCCIIEIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh YCTAHOBKY, (PMKCHPOBATh PE3YJbTaThl MOJYy4YECHHOM
3aBUCUMOCTU (U3WYECKUX BEIMYMH B BUAE TaOMuU u rpaduKoB, JenaTh BBIBOJBI IO
pe3ysibTaTaM UCCIIeJOBaHUS;

IIPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIUYMH (CPEIHSS CKOPOCTh U YCKOPEHHE Tella
IIpY PAaBHOYCKOPEHHOM JIBUJKEHUH, YCKOpPEHHE CBOOOJHOTO MNaJACHUS, >KECTKOCTb MPY>KUHBI,
KO3 PUIIMEHT TPEeHHS CKOJIbKEHHS, MEXaHW4ecKas padoTa W MOIIMHOCTh, YacTOTa M TEPUOJ
KoJeOaHui MaTeMaTH4YeCKOro M NPYKUHHOTO MAasSTHUKOB, ONTHYECKas cujia coOuparoieit
JIMH3bI, PAJMOAKTUBHBIM (OH): IMJIAHUPOBATH M3MEPEHUs, COOUpaTh SKCIEPUMEHTAIBHYIO
YCTAaHOBKY U BBINOJIHATH U3MEPEHUS, CIIEys MPEATI0KEHHON HHCTPYKIIUU, BBIYUCIIATh 3HAUEHUE
BEJIMYMHBl U aHAJIM3UPOBATH IOJIyYEHHBIE PE3YJNbTAaThl C YYETOM 3aJaHHOW IOTPEIIHOCTH
U3MEPEHUN;

coOroAaTh MpaBuiia TEXHUKHU 0€3011aCHOCTH ITpH padoTe ¢ 1ab0paTOpHBIM 000PYI0BaHUEM;
pa3nauyaTh OCHOBHBIE NPHU3HAKU M3YYEHHBIX (PU3MYECKUX MOJIeNel: MarepuajgbHas TOUKa,
abCoIOTHO TBEPOE TEJO, TOUSUHbIN UCTOYHUK CBETA, JIy4, TOHKAs JMH3a, IUIaHEeTapHas MOJEIb
aToMa, HyKJIOHHAsi MO/JIeJIb aTOMHOT'O S/pa;

XapaKTepU30BaTh MPHUHIMIIBI JEHCTBUS H3YUYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OMOpOM Ha MX ONUCaHus (B TOM YHWCIE: CHUIOMETP, AATYUKU TOJOKEHHUS, PACCTOSHUS U
YCKOpPEHHUs, pakera, O5XOJIOT, OYKH, Iepuckon, ¢oToanmnapar, ONTHYECKUE CBETOBOJBI,
CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCIONb3ys 3HAHUS O CBOWCTBAX (DHU3MUECKUX
SBJICHUN U HEOOXOAUMbIE PU3NYECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMaTUYHbIE PUCYHKM HU3YUYEHHBIX TEXHMYECKUX YCTPOUCTB,
U3MEpPUTENbHBIX MPUOOPOB U  TEXHOJOIMYECKUX TIPOLECCOB MpPU pPELIEHHH Yy4yeOHO-
MPaKTUYECKUX 3a7a4, ONTUYECKUE CXEMbI Ui OCTPOEHUS N300paKeHUN B INIOCKOM 3€pKajie U
coOMparoIIeil JINH3E;

MPUBOJIUTH MPUMEPHI (HAXOAUTHh MHPOPMALUIO O MPUMEPAX) MPAKTUUECKOIO MCIOIb30BaHUS
(bu3nyecKux 3HaHUH B IOBCETHEBHOM JKU3HHU Ui 0oOecrieueHus: 6e30acHOCTU MIPpHU 00pallleHuH ¢
npubopaMu M TEXHUYECKHMHU YCTPOMCTBaAMH, COXpPAaHEHHUS 3JI0pOBbS U COONIOACHUS HOPM
HKOJIOTMYECKOI0 TIOBE/ICHUS B OKPYKAIOILEH CpeJie;

OCYILIECTBIISATh MOUCK MH(pOopManuu (pusudeckoro cojepxkanusi B MHTepHETE, CaMOCTOATEIHHO
(bopMynupys MOMCKOBBIM 3alpoc, HaXOIUTh IYTHU OIpPENEiIeHHs] JOCTOBEPHOCTH MOJYyYEHHOU
nH(pOpMaLK HA OCHOBE UMEIOIIMXCS 3HAHUHN U JIOTIOJHUTEIbHBIX HCTOYHHUKOB;

UCIOJIb30BAaTh IPU BBHINOJIHEHUHM YUEOHBIX 3aJaHUNl HAy4YHO-IOMYJISPHYIO JIUTEpaTypy
(bu3NyecKoro cojJep)KaHusi, CIpaBOYHbIE MaTepuaibl, pecypchl ceTu WHTepHeT, BianeTh
npuéMaMi KOHCIIEKTHMPOBAHUS TEKCTa, MpeoOpa3oBaHUs MHPOpMAUU M3 OJHOM 3HAKOBOI
CHCTEMBI B JAPYTYIO;

co37aBaTb COOCTBEHHbIE IHMCBMEHHBIE M YCTHbIE COOOIIEHHMS Ha OCHOBE HHGPOpMaLUU U3
HECKOJIbKUX HMCTOYHHKOB (DU3MUECKOTO COAEPKAHUS, IYOJUYHO MPEACTABIATh PE3YIbTaThl
MIPOEKTHOM WJIM MCCIEI0BATEIbCKOM JI€ATENbHOCTH, IpPU STOM TIPAMOTHO HCIIOJIb30BATh
W3YYEHHBIN MOHATUIHBIN anmapaTr u3y4aeMoro pasjesia GU3UKU U COIPOBOK/IATh BBICTYIUIEHUE
MIPE3CHTAINEH C YIETOM 0COOCHHOCTEH ayIUTOPUU CBEPCTHUKOB.



TEMATUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne || HammeHoBaHue pa3nenoB U TeM KosnuecTBo yacos DnexTpoHHbIE (IIUPPOBHIE) OcHoBHbIE BUBI PAOOTHI C
n/m IIPOrpaMMBbl Beero| Kontponsasre || Ipaktiyeckue oOpa3oBaTelbHbIE PECYPChI Y4€TOM IPOTPaMMbl BOCIIUTAHUS
paboThI paboThI
Paznen 1. ®usuka u eé poJib B MO3HAHUHU OKPY-KAIOIIEr0o MUpa
1.1 ||®usuka - Hayka O IPUPOJE 2 bubnnorexa [JOK
https://m.edsoo.ru/7f416194
1.2 ||®usnueckre BEIMIHMHBI 2 1 bub6mmoreka [{OK
https://m.edsoo.ru/7f416194
1.3 ||[EcTecTBEHHOHAaYy4YHBIH METO]1 2 1 bubnnorexa [JOK
MMO3HAHUS https://m.edsoo.ru/7f416194
‘I/ITOFO o pazjaeny H 6 H

‘Pa3)1e.11 2. IlepBoHavaibHble CBEICHUS 0 CTPOCHHH BelIeCTBA

2.1 ||Ctpoenue BemiecTBa 1 bubnnorexa [JOK
https://m.edsoo.ru/7f416194

2.2 ||IBM>KeHUE U B3aUMOJCHCTBUE 2 1 bubnuorexa [JOK

YaCcTHI] BELIECTBA https://m.edsoo.ru/7f416194

2.3 ||ArperaTHble COCTOSIHUS BEIIECTBA 2 bubnnorexa [JOK
https://m.edsoo.ru/7f416194

‘I/ITOFO 0 paszeny H 5 H

‘Pa3)1e.11 3. JIBM:kenne U B3aUMOJECTBHE TeJl

3.1 |[MexaHuueckoe IBUKECHHE 3 bubnuorexa [JOK
https://m.edsoo.ru/7f416194

3.2 |[Muepiusi, macca, TNIOTHOCTh 4 1 bubnuorexa [JOK Pemienue kauecTBEHHBIX 3a7a4
https://m.edsoo.ru/7f416194 Ha TeMy «lIpoucmecTBus Ha

J0porax»

3.3 ||Cuna. Bunsr cun 14 1 2 bubnuorexa [JOK

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




Ne
/o

HaunmeHnoBanue pas3zienioB u Tem

KomnnuectBo yacoB

DnexTpoHHbIE (IIUPPOBHIE)

OcHoBHbIE BUBI PAOOTHI C

MIPOTrpaMMBbI Beero|| Kontponshsre || ITpaxTiueckue oOpa3oBaTelbHbIE PECYPChI Y4ETOM MPOTPaMMBbI BOCIIUTAaHUS
paboThI paboThI
‘I/ITOFO 0 paszeny H 21 H
‘Pa3)1e.11 4. JlaBjieHue TBEPABIX TeJ, sKHAKOCTEH U ra3oB
4.1 ||daBnenue. [lepenaua naBienus 3 bu6mmoreka [{OK
TBEPABIMU TEJIAMU, )KUJKOCTSIMU U https://m.edsoo.ru/7f416194
razamu
4.2 ||JaBneHuE )KUIKOCTH 5 bubnnorexa [JOK 3HAKOMCTBO C YYEHBIMU —
https://m.edsoo.ru/7f416194 n300peTaTeNaMH.
4.3 ||ATmMocdepHOe naBieHue 6 bubnnorexa [JOK
https://m.edsoo.ru/7f416194
4.4 || leficTBUE KUAKOCTH U ra3a Ha 7 1 3 bubnuorexa [JOK
MOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
‘I/ITOFO 0 paszeny H 21 H
‘Pa3)1e.11 S. PaboTa u MOIIHOCTb. JHEPIusi
5.1 |[PaboTa ¥ MOIITHOCTH 3 1 bubmuoreka [JOK
https://m.edsoo.ru/7f416194
5.2 ||[lIpocTbie MEXaHMU3MBbI 5 1 bubnnorexa [JOK
https://m.edsoo.ru/7f416194
5.3 ||MexaHuueckasi SHeprus 4 1 1 bubnnorexa [JOK NHurennexryanbHas urpa «Mup
https://m.edsoo.ru/7f416194 npodeccuiing
‘I/ITOFO o paszieny H 12 H
‘PezepBHoe BpeMs H 3 H H H H
OBUIEE KOJIMYECTBO YACOB I10 68 3 12

I[TPOTPAMME




8 KJIACC

Ne HaunmeHnoBanue pas3zienioB u Tem KonunuecTBo uacor ‘ DnekTpoHHbIE (U(PPOBLIE) OcHOBHBIE BUIBI pa0OTHI C
/Tt MIPOrPAMMBI Beero|| Kontponsasre | IIpaxTiueckue 00pa3oBaTeNbHBIC PECYPCHI Y4eTOM HPOTPaMMBI
paboTHI paboTHI BOCTIMTaHHA
Pasnen 1. TenioBble siBeHUsE
1.1 ||CtpoeHue u CBOICTBA BeLIECTBA 7 bubnuorexa [JOK becenpl no teme «Hame
https://m.edsoo.ru/7f4181ce 3I0POBBE, B HAIIIMX PYKaX»
1.2 ||TennoBble mpo1iecchl 21 1 5 bubnnorexa [JOK BupryanbHsie 3KCKypcHH
https://m.edsoo.ru/7f4181ce «Kak xopomia npupoaa
HaIma»
‘I/ITOFO o pazjaeny H 28 H
‘Pa3)1e.11 2. DyleKTpUYeCKHe U MATHUTHbIE SIBJICHUS
2.1 ||9nexrpuyeckue 3apsipl. 3apsyKEHHbIE 7 1 bubnnorexa [JOK VYpoku 6e30macHOCTH
Tella U UX B3aUMOJEICTBHE https://m.edsoo.ru/7f4181ce «IToaroToBKa K JeiICTBUSIM B
UC».
2.2 |ITocTOSsIHHBIN 2IEKTPUUECKUN TOK 20 1 7 bubnnorexa [JOK Ypoxku MyxectBa. becensl
https://m.edsoo.ru/7f4181ce 1o 60prOE C TEPPOPU3MOM.
2.3 |[MarHuTHbIE SBICHUS 6 1 1.5 bubnnorexa [JOK buorpadus n3BecTHbIX
https://m.edsoo.ru/7f4181ce yaenbIX. [IpoexTsl «Hart
0e30macHbIi MUP»
2.4 | DnekTpoMarHuTHasT WHIYKIIHS 4 bubnuorexa [JOK
https://m.edsoo.ru/7f4181ce
‘I/ITOFO o pazjaeny H 37 H
‘PezepBHoe BpeMsi H 3 H H H H
OBIIEE KOJIMYECTBO YACOB I1O 68 3 14.5

I[TPOTPAMME




9 KJIACC

Ne HaumeHnoBanue pa3fenoB U TeM KonnuectBo uacos OnexkTpoHHbIE (LU(POBBIC) OcHOBHBIE BUBI PA0OTHI C yIETOM
n/m nporpaMmbl Bceero KOHTpOJ'ILHLIe HpaKTI/I‘{eCKI/Ie 06paSOBaTeJ’ILHLIe PpeCypChL nporpaMmbl BOCITUTAHU L
paboTsI paboTsI
Pa3nen 1. Mexannueckue siBJIeHHS
1.1 |[Mexanu4eckoe IBHKCHHE U 10 1 bubmuoreka [JOK
CrocoObI €ro OMUCAHUS https://m.edsoo.ru/7f41a4a6

1.2 | BzaumoeiicTBrE T 20 1 3 bubnmoreka [IOK Permrenue 3ama4 mo reme «OCHOBBI
https://m.edsoo.ru/7f41a4a6 0€30ITacHOTO TIOBEICHUS Ha JIOPOTaAX»

1.3 ||[3akoHbBI coXpaHEeHUs 10 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41a4a6

‘I/ITOFO 0 pasjeny H 40 H

‘Pa3)1e.11 2. MexaHu4ecKHe K0J1e0aHusl M BOJIHbI

2.1 |Mexann4eckue KoJieOaHust 7 3 bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

2.2 |MexaHUYeCKHE BOJIHBI. 3BYK 8 1 3 bubmmoreka [JOK NuTennexryanbHbIid MapagoH
https://m.edsoo.ru/7f41a4a6 «My3BbIKa 1 TOJIOCH.

‘I/ITOFO 0 pasjeny H 15 H

‘Pa?.)le.n 3. 3HCKTp0MaFHI/ITHO€ moJi€e " 3JICKTPOMArHUTHBIC BOJIHBI

3.1 ||[DmexkTpoMarHuTHOE IMOJIE U 6 2 bubmmoreka [IOK 3HAKOMCTBO C YUCHBIMHU
AJIEKTPOMAarHUTHBIE BOJIHbI https://m.edsoo.ru/7f41a4a6 HoOeneBckumu naypearamu.
‘I/ITOFO 0 pasjeny H 6 H
‘Pa3)1e.11 4. CBeroBbI€ SIBJICHHS
4.1 |3akoHBI pacripoCTpaHEHHs CBETa 6 2 bubmmorexa [IOK
https://m.edsoo.ru/7f41a4a6
‘4-2 H.HI/IHSI)I ¥ ONTHYECKHE TPHOOPHI H 6 H H 3 HBH6JIH0TeKa L[IOK H




Ne HaumeHnoBanue pa3fenos U TeM Konnuectso uacos ‘ OnexkTpoHHbIE (LU(POBBIE) OcHOBHBIE BUBI Pa0OTHI C YIETOM
n/m nIporpaMmbl Bceero KOHTpOJ'ILHLIe HpaKTI/I‘{eCKI/Ie 06paSOBaTeJ’ILHLIe PeCypChL nporpaMmbl BOCITUTAHU L
paboThI paboTsI
‘ H ‘ Hhttps://m.edsoo.ru/7f41a4a6 H
4.3 ||Paznoxxenue 06eioro cBeTa B CriekTp|| 3 2 bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 0 pasjeny H 15 H
‘Pa3)1e.11 S. KBanToBbI€ SIBJICHUS
5.1 |[Mcryckanue U MOriolieHne CBeTa 4 1 bubnunoreka LIOK
aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 ||CtpoeHune aTOMHOTO siapa 6 1 bubnunoreka LIOK W3y4enue xu3Hb U paboTa YUCHBIX,
https://m.edsoo.ru/7f41a4a6 CBSI3aHHBIE C SBJICHUEM
pPalmOaKTUBHOCTH.
5.3 ||SInepHbIe peakiu 7 1 1 bubmmoreka [IOK Becenpl mo 6oprOe ¢ TEPPOPU3MOM.
https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 0 pasjeny H 17 H
‘Pa3)1e.11 6. IloBTOPUTENBLHO-00001LAK M MOYJ/Ib
6.1 |[ToBTopenune u 0600IICHUE 6 2 bubnmnoreka [LIOK
cojiepxkaHus Kypca pu3znuku 3a 7-9 https://m.edsoo.ru/7f41a4a6
KJ1acc
‘I/ITOFO 0 pa3feny H 6 ‘
OBUIEE KOJIMYECTBO YACOB IIO || 99 3 27

I[TPOTPAMME




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA

OBS3ATEJBHBIE YUYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

1. ®usuka, 7 xknacc/ [lepeimkun .M., UBanoB A.U., AkiimoHepHoe o011eCTBO
«3narenscrBo «lIpocBemenue»

2. ®uzuka, 8 knacc/ [lepeikun .M., BanoB A.U., AkiinonepHoe o0111eCTBO
«3narensctBo «lIpocBemienue»

3.®usuka, 9 knacce/ Ilepeikun A.B., ['yrauk E.M., AxkunonepHoe 0011ecTBo
«3narenscrBo «lIpocemenue»

METOIUYECKHUE MATEPHUAJIbI IJIS1 YUYUTEJIA

1.PaGoyas nporpamma.

2. IIporpamMmbl OCHOBHOTO 00111er0 00pa3oBaHus. dusuka. 7 — 9 Kiaccel
(aBTopel:A.B.Ilepoikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Ilepeimkun .M., IBanoB A.W. ®uzuka. 7 k1. : yuel. 11 obmieoopa3onar.
yupexaennii / I.M. [lepeiukun, A.W. UBanos -M. : [Ipocsemenune, 2021.

4. Iepoimkud .M., BanoB A.W. ®usuka. 8 k1. : yuel. 11 o0meoopa3onar.
yupexaennit / I.M. [lepeiukun, A.W. UBanos -M. : [Ipocsemenue, 2022.

5. llepsiikun A. B., I'yrHuk E.M. ®u3zuka. 9 k. : yue6. ans obueodpasonar.
yupexaennii / A. B. Tlepoiikun. -M. : [Ipocsemenue, 2023.

6. Mapon A. E. ®uzuka. CoopHUK BOonpocoB u 3a1ad. 7-9 knaccel / A. E. Mapom,
E. A. Mapos, C. B. Tlozoiickuii. - M.: [Ilpoda, 2013.

7. B.W. Jlykamuk, E.B. IBanoBa CoopHuk 3aaau no pusuke 7 - 9 kiacc - M.
"IIpocBenienue"

8. A.B. Ilepsimkun CoopHUK 3a1a4 1o ¢pusuke 7-9 knacc-M. "Dk3amen"

HU®POBBIE OGPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
1. Google Knacc (pusuxa 7 — 11 xmacc)
https://edu.google.com/products/classroom

2. Poccuiickas anexktpoHHas mkona (dpusuka 7 — 11 kmaccern)
https://resh.edu.ru/subject/28/7/

3. ®okchopa (puzuka 7 — 11 kmaccol) https://foxford.ru/courses/
(https://foxford.ru/search?q=¢du3zuka+7+xknacc)

4. O0pazoBarenbHblil noptan «MHboypok» (dpusuka 7 — 11 kimaccer)
https://iu.ru/video-lessons?predmet=fizika

5. Enunas xosutekius nu@poBbIX 00pa30BaTeIbHBIX PECYPCOB.
http://school- collection.edu.ru

6.bubnmoreka — Bcé no npeamery «duznkay. http://www.proshkolu.ru
7. BuneoonsIThl Ha ypOKax. http://fizika-class.narod.ru



