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INOACHUTEJIBHAA 3AIINCKA

[IporpamMa mo ¢u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE IOJOXEHUH M TpeOOBaHUN K pe3yibTaTaM OCBOCHMs Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHOM Tporpammbl, mpeactaBieHHbix B PI'OC OO0, a Takke ¢ ydérom
GbenepanbHOi paboueid mporpammbl BocnuTaHus M KoHuenuuu npenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copmepxanne  mporpaMMbl 1o (GU3MKE  HampaBleHO  Ha  (OpMHUpPOBaHHE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYaIOMIMXCSl M OpraHu3alMi0 HM3Y4YeHus (U3MKH Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMme mo ¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBaHuit PI'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METaNpeMETHBIM  pe3yibTaTaM  OOydeHHs, a  TaKK€  MEXIPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYUHBIX Y4€OHBIX IIPEIMETOB Ha YPOBHE OCHOBHOI'O O0IEro 00pa3oBaHHUs.
[IporpammMa 1o ¢u3uKe yCTaHABIMBAET pacHpeAesicHre y4yeOHOro mMaTepuaia 1o rojam
oOyueHust (1o Kjaccam), HpeajaraeT IPUMEPHYIO IOCJIEAOBAaTEIbHOCTh H3YYEHUS TeEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUsS MPEAMETHOTO COJEpKaHUS U Y4YETE BO3PACTHBIX
0COOCHHOCTEH 00yYaroINXCs.
[Tporpamma no usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITIO
B CO3JIaHMM paboueil mporpamMmsbl 10 y4eOHOMY MpeIMETY.
®dusnKa ABISIETCS CUCTEMOOOPA3YIOLIUM JIJIs1 €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEIMETOB,
IOCKOJIbKY (pU3HuUecKue 3aKOHBI JIeKAaT B OCHOBE NPOLIECCOB U SIBIECHUH, U3ydaeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil 1 GU3NIEcKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, NpPeAOoCTaBlisieT Hambosee SICHble 00paslbl NMPUMEHEHHs HAayyHOro METoja
MIO3HAHUS, TO €CTh CIIOCO0A MOJIy4YEHHUS JJOCTOBEPHBIX 3HAHUN O MUpE.
OpHa M3 MIaBHBIX 33ja4 (QU3MUEcKOoro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHUHM ECTECTBEHHO-HAyYHOW TPaMOTHOCTM W HHTEpeca K HayKe Yy
oOyJaromuxcs.
N3yuenne ¢usnkun Ha 0a30BOM YpOBHE IMPEIIOJIAracT OBJIAJACHUE CIEIYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYIO TPAMOTHOCTD:
® HAy4YHO OOBSCHATH SIBJICHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEI0BAHUS;
® MHTEPHPETUPOBATH JAHHBIE U MCIOJIb30BaThb HAy4YHBbIE JOKA3aTEJIbCTBA MJIS
IIOJIyYE€HUS BBIBOJIOB.
[lenn u3yuyeHus (U3MKUM HAa yYpOBHE OCHOBHOI'O OOIIEr0 OOpa30BaHUS ONpPEIEIECHBI B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepauuu, peanusyrolIMX OCHOBHBIE O00II€00pa3oBaTelIbHbIE POrPaMMBI,
yrBepxkaA€HHON pemienneM Komernn MununcrepctBa npocsewienust Poccuiickoit denepannn
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).
Henu nzyyenus pu3nKku:
e npuoOpeTeHHe HHTEepeca M CTpeMJIEHHMs] OOy4aroluxcss K HaydHOMY M3y4YEHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® Dpa3BUTHE TMPEJCTaBICHUA O HAyYHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
HCCJIEIOBATEIBCKOTO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4yeHHUs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE MPEACTABICHUNA O POIU (PU3UKHU JUISI pA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHUl;

® pa3BUTHE IMPEACTaBICHUN O BO3MOXHBIX cepax Oyaymed mnpodeccuoHaIbHOMN
JeSITeIbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOATrOTOBKA K JalbHEUIIEMy O0yYEHHIO B 3TOM
HaIpaBJIECHUH.



JlocTrkeHne STUX IeNeld MporpaMMbl 1o (U3MKE Ha YpOBHE OCHOBHOTO OOIIEro

oOpa3oBaHus 00eCIIeunBaeTCs pElIeHUEM CISAYIONMNX 3a1aY:

e mnpuoOpeTeHHe 3HAaHWUK O JUCKPETHOM CTPOCHHM BEIIECTBA, O MEXAHHYECKUX,
TETUIOBBIX, YJIEKTPHUECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSIX;

e npuoOpeTeHHe YMEHUH ONUCHIBATH M  OOBSACHATH (PUIWYCCKUE SBICHUS C
UCIIOJIb30BaHUEM TIOJyYEHHBIX 3HAHUI;

® OCBOCHHE METOJIOB PCIICHHS IPOCTEHINNX pAcUETHBIX 3a7ad C HCIOJIb30BAHUEM
(bU3NIECKUX MOJIEJICH, TBOPUECKUX U MPAKTHKO-OPUCHTUPOBAHHBIX 33]1a4;

e pa3BUTHEC yMEHUW HAOMIOAATh MPHUPOJHBIC SBICHUS ¥  BBIIIOTHATH  OIBITHI,
nabopaTtopHbie PaOOTHl W AKCIEPUMEHTAIBLHBIC HCCICIOBAHUS C HCIIOJIb30BAHUEM
U3MEPUTEITBHBIX PUOOPOB;

e ocCBOcHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3MUECKOTO COJCPIKAHUS, BKIIOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHaIU3 W KPUTHUECKOE
OlLICHUBaHKE WHPOPMALINY;

® 3HAKOMCTBO CO cepaMu MpodheCCUOHATBLHON JAESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOMH,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX (DU3HMUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETro oOpa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJICIIO), B 9 KJ1acce — 102 yaca 3 Jaca B HEJIEIIO).

[Ipennaraemsrii B mporpamMme mo (pusmke nepedeHs J1ab0paTOPHBIX pabOT U OMBITOB HOCUT
PEKOMEHIaTeNIbHBIN XapakTep, yYUTENb JeNaeT BbIOOp IMpOBEIEHUsl J1abOpaTOPHBIX padoT U
OIBITOB C Y4ETOM MHIUBUYaJIbHBIX OCOOEHHOCTEW 00Y4arOIINXCS, CIIUCKA SKCIIEPUMEHTAIbHBIX
3aJjaHui, peiaraéMbIX B paMKaXx OCHOBHOT'O TOCYJJapCTBEHHOT'O IK3aMeHa 1o (pusmke.

COJAEP/KAHUE OBYYEHUSA

7 KIIACC

Pazgen 1. ®usuka u €€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUpa.

®usnka — Hayka o npupoje. SABnenus npupoasl. OuUsnyeckue sBICHUS: MEXaHUYECKHUE,
TEIUIOBbIE, AEKTPUUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

@usnueckue BenuuMHbBL. M3Mepenue Qusnueckux BenuuuH. Pusznueckue HPUOOPBHI.
ITorpemnocTs n3MepeHnii. MexayHapoiHas CHCTeMAa €INHHIL.

Kak ¢usuka u apyrue ecrecTBEHHbIE HAyKH HM3y4yaloT mpupoay. EcTecTBeHHO-Hay4dHBIN
METOJl TO3HaHMs: HaOJI0JeHHE, IOCTAaHOBKA HAyYHOrO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
HKCHEPUMEHT IO TPOBEpKE THUIOTE3, OObsACHEHHE HalmonaemMoro sBiueHus. OmnucaHue
(GUBUYECKUX SIBJICHUHN C TTOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. MexaHnueckue, TEIIOBbIE, 3JIEKTPUUECKHUE, MAarHUTHBIE, CBETOBbIE SIBJICHMS.

2. ®usnueckue MpUOOPHI M MPOIEAYpa MPSIMBIX U3MEPEHUI aHATOTOBBIM M IIU(POBBHIM

npudopom.

Jlabopamopuvie pabomul u onvimel.

Omnpenenenne HeHbl JeIeHUs HIKaIbl UK3MEPUTEIHLHOTO MpHoopa.

W3mepeHne pacCTOSHUM.

N3mepenne 00bEMa )KUIKOCTH B TBEPOTO Tea.

Omnpenenenue pasMepoOB MaJbIX TEN.

N3mepenne Temmneparypbl IpU IOMOLIM YXUAKOCTHOTO TEPMOMETpa M JaTyuKa

TEMIEPATYPHI.

6. IlpoBeneHue wuccienoBaHMs MO IPOBEPKE TMIIOTE3bI: NAJbHOCTh IMOJIETA ILAPHKA,
MYIEHHOTO TOPU30HTANIbHO, TeM 00JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3nes 2. [leppoHavyaibHbIe CBeIeHHUA 0 CTPOCHHMH BeLECTBA.

ukhwnNeE



CrpoeHue BelecTBa: aTroMbl M MOJIEKYJbl, MX pa3Mepbl. OIBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBukenue uacTul] BemiecTBa. CBSI3b CKOPOCTHU JIBHKEHHUS 4YaCTUI[ C TEMIEpPaTypoH.
bpoynosckoe nBuxenue, auddysus. BzanmonelicTBue dYacTull BEIIECTBA: MPUTSDKEHUE U
OTTaJIKUBAHUE.

ArperatHple COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEHW U TBEPIBIX
(kpucTainyeckux) Tea. B3auMocBs3b MEXIy CBOICTBaAaMM BELIECTB B Pa3HbIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbhIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmonenne 6pOyHOBCKOTO JIBHKCHHS.

2. HaGmoaenue nuddysuu.

3. HaGmroneHnue siBlIeHUN, OOBSCHSIOIIMXCS MPUTSHDKEHUEM WU OTTAJIKMBAHMEM YacCTHI]

BEILECTBA.

Jlabopamopuvie pabomol u onvimol.

1. OuenHka AuamMeTpa aToMa METOAOM PsiIoB (C UcToyib3oBaHuEM (hoTorpaduii).

2. OnpITHI 110 HAOJIOICHUIO TETUIOBOT'O PACIIMPEHUS Ta30B.

3. OmnbIThl IO OOHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYJISIPHOTO MTPUTSHKEHUS.

Paznen 3. /IBu:keHHe U B3aUMO/IeilicTBHE TeJl.

Mexanuueckoe JBUKeHHE. PaBHOMepHOe M HepaBHOMepHOe JBMKeHHE. CKOpOCTb.
CpenHsis CKOpOCTh IPY HEPABHOMEPHOM JIB>KEHUH. Pacu€r myTu U BpeMEeHU JABUKECHUSI.

SlBnenve wHepruu. 3aKOH WHEpIUHU. B3aummonelcTBHe TeNl Kak NPUYMHA W3MEHEHUS
CKOpPOCTH JIBH)KEHMsI Tell. Macca kak Mepa uHepTHocTH Tena. [lnoTHocth BemecTBa. CBs3b
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IMHUIE 00BEMA BEIIECTBA.

Cwia Kak XapakTepucTuka B3aumojenctBus Tein. Cunma ynpyroctd U 3akoH ['yka.
W3mepeHue cuiibl ¢ MOMOILIBIO JUHAMOMETpa. SIBieHue TAroTeHus u cuia Tsbkectu. Cuna
TSKECTU Ha Jpyrux IiaHerax. Bec tenma. HeBecomocth. CiriokeHHE CHII, HAPABJICHHBIX I10
onHOI npsimoil. PaBHozelcTByromas cuil. Cuna TpeHusi. TpeHue CKONbXEHUS U TPEHUE MOKOS.
TpeHune B npupoie U TEXHUKE.

Hemoncmpayuu.

HaOGnronenne MexaHU4ecKoro JABHKEHUS Tela.
W3mepeHne ckopocTy MpSIMOIMHENHOTO ABMXKEHHUS.
HaOGnronenue siBleHUs] MHEPLIKU.
Habumronenne n3MeHeHus: CKOpoCcTH MpH B3aUMOJIEHCTBUU Tell.
CpaBHeHuE Macc 10 B3aUMOJIEHCTBUIO TEI.
CrnosxeHue cuil, HalpaBJIeHHBIX 110 OJJHOW MPSIMOH.
JIaﬁopamopubze pabomot u onvimol.
1. OmpeneneHune CKOPOCTH PAaBHOMEPHOIO JABIJKEHHS (IIapUKa B KHUJIKOCTH, MOJIENU
ANEKTPUIECKOTO aBTOMOOUJIS U TaK Jlajee).
2. OmnpeneneHue cperHed CKOPOCTU CKOJIBXKEHHS OpycKa WM IIapuKa M0 HAKJIOHHOMN
MJIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPIOTO TeENA.
4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHUs (Aedopmanuu) NpyKUHBI OT
IIPUIJIOKEHHOM CHJIBI.
5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIBI TPEHHS CKOJIbKEHHS OT Beca Tejla U
XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEN.

Paspnen 4. laBienue TBEPABIX TeJl, :KUAKOCTENH U ra3oB.

Hasnenne. CriocoObl yMEHbIICHUS U YBEIUYeHU JaBiieHus. [laBneHue ra3a. 3aBUCUMOCTh
JaBJIeHUs ra3a oT o0béma, Temnepatypsl. [lepenaua napneHuss TBEPABIMU TeIaMH, KHUIKOCTIMU
u ra3amu. 3akoH Ilackans. [IHeBMaTnueckne MamMHbBL. 3aBUCUMOCTH JABJIEHUS KUAKOCTU OT
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ryounsl.  I'mapocratmueckuit  mapagokc.  CooOmiaromuecs cocyabl.  'mapaBiauyeckue
MEXaHU3MBI.

Atmocdepa 3emnn u atMocdepHoe AaBieHHE. [IpUYMHBI CyIIECTBOBAHHUS BO3IYLIHON
o6omoukn 3emiu. OmbiTr Toppuyennu. M3mepenue aTtmochepHOro naBlieHHs. 3aBUCHUMOCTH
aTMOC(EepHOro JaBJICHHUS OT BBICOTHI Haa YypoBHeM Mops. Ilpubopsl it u3MepeHus
aTMoc(epHOro JaBiIeHHUS.

JelicTBHE )XUJIKOCTU U ra3a Ha MOTPYXKEHHOE B HUX Teno. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [1naBanue Ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTB JaBJICHUS I'a3a OT TEMIIEPATypBhl.

Ilepenaya naBneHus KUIKOCTBIO U Fa30M.
CooOmiaromuecs cocyabl.
I'mppasinueckuii pecc.
[TposiBnenue neicTBust aTMOCHEpHOro JaBICHHUS.
3aBUCUMOCTh BBITAJIKUBAIOIIECH CHJIBI OT 00bEMAa MOTPYKEHHOM dYacTH Tela |
IJIOTHOCTHU KUJIKOCTH.
PaBeHCTBO BBITAJIKMBAIOLLIEH CUJIbI BECY BHITECHEHHON KUAKOCTH.
8. VYcnoBue 11aBaHMsl TeJ: IUIABaHWE WJIM IOTPY)KEHHE TE€JI B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TeJa U KUJKOCTH.

Jlabopamopnwvie padbomot u onvimol.

1. HccnenoBaHue 3aBUCHMOCTH Beca Tejia B BOJE OT 00bEMa MOrpyKEHHOMN B JKUIKOCTD

4yacTH TeJna.

2. OmnpeneneHue BbITAJIKUBAKOLIEH CHUJIbL, JEHCTBYIOLIEH Ha TeNO, MOTPYXKEHHOE B

YKUJIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTHU BBITAJIKHUBAIOUIEH CHIIbI, JEUCTBYIOIIEH Ha TEIO B
AKUJKOCTH, OT Macchl Tela.

4. OnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb BBITAJIKUBAIOIIEH CHJIbI, IEUCTBYIOLIEH Ha
TEJO B )KUJIKOCTH, OT 00bEMA MOTrPYKEHHOMN B KUAKOCTh YacCTU TeJla U OT IIOTHOCTH
YKUJIKOCTH.

5. KoHcTpyunpoBaHue apeoMerpa WIM KOHCTPYHMPOBAHHME JIOJAKM U OIpeAelieHHe €€
Ipy30II0ABEMHOCTH.

Pa3nes S. PaboTa m MOIIHOCTB. JHeEprus.

Mexanuueckas padboTta. MoIHOCTb.

[IpocTeie MeXaHU3MBI: pblYar, OJIOK, HAaKJIOHHAas TUIOCKOCTh. I[IpaBuio paBHOBecus
ppiuara. IlpuMeHeHne mpaBuia paBHOBECHs pplyara K OJIOKY. «30JI0TO€ MPAaBHIIO» MEXAaHUKH.
KIIJ] mpocTeix MexaHu3MoB. [IpocTbie MEXaHU3MEBI B OBITY U TEXHUKE.

Mexanuyeckas sHeprus. Kunermueckas W mnoTeHuuaidbHas dHeprus. [IpeBpamieHue
OJIHOTO BHJIa MEXaHUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAHEHHS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. Ilpumepsl MIPOCTHIX MEXAaHU3MOB.

Jlabopamopnwvie pabomot u onvimol.

1. Omnpenenenue paOOTHl CUIBI TPEHUS TPU PABHOMEPHOM [BIKEHUH Tela IO

TOPU30HTAILHOM MTOBEPXHOCTH.

2. HccnenoBaHue yCI0BUI paBHOBECHS pblyara.

3. Usmepenune KIIJI HakTOHHOM MIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS] MEXaHUYECKOW SHEPIHH.

8 KUIACC
Pa3pnen 6. TenuioBblie siBJICHUS.
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OCHOBHBIE TMOJIOKEHUS MOJIEKYISIPHO--KMHETHYECKON Teopun CTpoeHus BemiecTBa. Macca
U pa3Mepbl aTOMOB MW MOJEKyJI. OmbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOXKEHUS
MOJICKYJIIPHO-KUHETUYECKOU TEOPHH.

Monenu TBEPAOTO, )KUIKOTO U ra3000pa3HOro COCTOSIHUM BellecTBa. Kpucraminyeckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB Tra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKECHUN
MOJIEKYJIIPHO--KUHETHYECKOM Teopun. (CmauMBaHWE M KanWULIpHbIE sBIeHUsA. TeruioBoe
pacCIIMpPEHHE U CHKATHUE.

Temneparypa. CBs3b TeMIlEpaTypbl CO CKOPOCTBIO TEIUJIOBOTO JABMKEHHUS YacTHL.
Buyrtpennsiss sHeprusi. CmocoObl W3MEHEHHMsS BHYTPEHHEH OJHEpruu: Tervionepenada u
coBeplieHue padboThl. Buapl Teronepenaun: TerIonpoOBOAHOCTh, KOHBEKIHUS, H3ITYyUECHHUE.

KonuyectBo Temnotsl. YaenbHas TEIJIOEMKOCTh BEIIECTBA. TEMI000OMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. IlnaBneHue um oTBepAeBaHHE KPUCTAILTUYECKHX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenbHas Ttemiota mnapooOpa3oBaHHUs. 3aBUCUMOCTb TEeMIIEpaTypbl KHWIIEHUS OT
aTMoc(hepHOTro JaBJICHMS.

BnaxuocTs Bo3ayxa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CTOPAHMUSL.

[Tpunnuner pabotel TeruoBblx aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATENIH U 3aIIATA OKPYKAIOMIEH CPEBI.

3aKOH COXpaHEHUs U IPEBPAILEHUS SHEPTUU B TEIUIOBBIX IPOLECCaX.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUYKEHUSI.
HaGmronenne nuddy3un.
Habmtoienue siBieHnii cMauMBaHUsI U KaMWUTSIPHBIX SBICHU.
HabGmronenue TeniaoBoro pacuimpeHus Tel.
V3MmeHeHre AaBlieHus Ta3a Mpu U3MEHEHUH 00bEMa U HArpeBaHUH WU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMiepaTypsl.
Buae! renonepenaun.
OxnaxaeHue mpyu COBEPIICHUHN PaOOTHI.
HarpeBanue mipu coBepiiieHun padOThl BHEITHUMU CUJIaAMH.
. CpaBHEHME TETIIOEMKOCTEN Pa3IMYHBIX BELIECTB.
. Habnronenue xunenus.
. HabnroieHue mocTostHCTBa TeMIIEpaTyphl MPH TUIaBIICHUH.
13. Mojenu TemIOBBIX ABUTaTelIei.
Jlabopamopnuvie padbomot u onvimol.
OnBbITHI MO OOHAPYKEHUIO NEHCTBUS CHUIJI MOJICKYJISIPHOTO TPUTSIKEHHUS.
OnbITHI O BhIpAIIMBAaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.
OnbITHI IO HAOIIOIEHUIO TETIOBOTO PACIIMPEHHS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
Ornipezenienne 1aBieHUs BO3AyXa B OAJJIOHE MINPUIIA.
OnBITHI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBIIEHUS BO3JyXa OT €ro o0béMa u
HarpeBaHUs WM OXJTKICHHUS.
[IpoBepka THUMOTE3bl JHHEHHOW 3aBUCHMOCTH JUIMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphI.
7. HaGmroneHne n3MeHEHUs BHYTPEHHEH SHEPTUU Tejla B pe3ybTaTe TEIIonepeaadn u
paboThl BHEITHHUX CHIL
8. HccnenoBanue siBieHUs TEIIIOOOMEHA TPU CMENIMBAHUH XOJIOHOM U ropsiuei BOABI.
9. OmpeneneHue KOIUYECTBA TEIIOTHI, MOJYYEHHOTO BOJOW TpPU TEIIIOOOMEHE C
HarpeThiM METAJUTMYECKUM ITHITHHIPOM.
10. Onpenenenue yaenbHOM TEMIOEMKOCTH BEILIECTBA.
11. UccnenoBanue mpoiecca UCIapeHusl.

WONOLEWNE
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12. OnpeneneHne OTHOCUTEIbHOM BIQXKHOCTH BO3/1yXa.

13. Onpenenenue yaeabHON TEIUIOTHI TUIaBJIEHUS JIbA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJICHHS.

OnekTpusanusa Tel. J[Ba poja 3JIEKTpUUYECKUX 3apsjaoB. B3auMoneicTBUEe 3apsHKEHHBIX
ten. 3akoH Kymona (3aBUCHMMOCTb CHJIBI B3aMMOJEHUCTBUS 3apSKEHHBIX TEI OT BEIUYUHBI
3apsJIOB U PACCTOSIHHS MEXTY TCIIAMH ).

OnekTpuueckoe nosie. Hanpspk€HHOCTD anekTpudeckoro mnojs. [IpuHuun cynepro3uiun
AJICKTPUYECKUX TT0JIeH (Ha KaYECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTapHbIM 3iieKTpuueckuil 3apsin. CTtpoeHue
aroMa. [IpoBOHUKY U TUATIEKTPUKH. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsija.

ONEKTPUYECKUI TOK. YCIIOBUS CYHIECTBOBAHMS DJIEKTPUUECKOro Toka. McTouHukm
MOCTOSTHHOTO TOKa. JIeHWCTBHS 3JIEKTPUUYECKOrO0 TOKa (TEIJIOBOE, XHMHUYECKOE, MarHHUTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuyeckass 1enb. Cuna Toka. OneKkTpudeckoe HamnpsbkeHue. ConpoTUBIICHHE
MPOBOJIHUKA. YIENbHOE CONPOTUBJIEHUE BemecTBa. 3akoH Owma s ydacTka Ienu.
[TocnenoBarenbHOE U MapaJUIeIbHOE COCTMHEHUE TPOBOHUKOB.

Pabota 1 MOLIHOCTD 37IEKTPUUECKOr0 TOKa. 3akoH Jlxoyns—JleHna. DnekTpuieckue 1enu
U TIOTPEOUTENH IEKTPUUYECKOM SHEpruu B ObITy. KOpoTKoe 3aMbIKaHHeE.

ITocTossHHBIE MarHuThl. B3anmMoaeicTBHE ITOCTOSHHBIX MArHATOB. MarHuTHOE IIOJIC.
MarnutHoe noJie 3eMJId U €ro 3Ha4eHue I )Ku3HU Ha 3emie. OnbIT Opcreaa. MarHuTHoE 1osie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha TMPOBOJHUK C TOKOM. OJIEKTPOJBHUIaTelib IMOCTOSHHOrO Toka. lMcnonb3oBaHue
AIEKTPOJBUIATENIEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  @apanesd. SBieHue  3neKTpoMarHuTHOM  uHAyKuuu. IlpaBuno  Jlenna.
Onekrporerepatop. CrocoObl TONyYEHUS DIIEKTPUYCCKOW JHEPruu. DIJIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX HCTOYHHKAX YHEPTHUH.

Hemoncmpayuu.

DJIeKTpHU3aIus Tell.
JIBa pona aneKTpUYECKUX 3apsiIOB U B3aUMOJEHCTBUE 3apSHKEHHBIX TEIL.
YCTpOoKCTBO U IEMCTBUE JIIEKTPOCKOIIA.
DIeKTpOocTaTUYeCKass UHTYKLIUS.
3aK0H COXpaHEHUs MIEKTPUUECCKUX 3apsII0B.
IIpOBOIHUKY U TUITIEKTPUKH.
MoenvupoBaHi€e CUIOBBIX JIMHHUM 3JIEKTPUUECKOTO TOJIS.
M CTOYHHKH MOCTOSHHOIO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B )KHJIKOCTH.
. 'a30Bblii pa3psn.
. I3sMepeHune cuiibl TOKa aMIIEpMETPOM.
. 3MepeHue 3JIeKTpUYECKOro HaIpsKEHUsT BOJIbTMETPOM.
. PeoctaT u MmarasuH conpoTUBICHUN.
. BzanMoelicTBre NOCTOSIHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH Pa3J/IeJICHHs TTOJIFOCOB MArHUTAa.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
. OnbIT Opcrena.
. MarauTHO€ moJie ToKa. JIEeKTPOMArHHUT.
. JlelicTBue MarHUTHOTO IOJIS1 HA IPOBOJHUK C TOKOM.
. DJNEKTPOABUTATEIb IOCTOSHHOTO TOKA.
. UccnenoBanue sABieHUs 2JIEKTPOMAarHUTHOM MHTYKIIUH.
. OnbiTel Dapanes.

WONOULAWNPE
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24. 3aBUCUMOCTb HaIIpaBJIEHUS HHAYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BO3HUKHOBEHHMSI.

25. DnexkTporeHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimol.

OnbIThI 1O HAOTIOEHUIO SJIEKTPU3ALUH TNl MHAYKIUEH U PU CONTPUKOCHOBEHHUU.
HccenenoBanue NeUCTBUSA JIEKTPUUECKOTO MOJIS HA IPOBOJHUKY U TUIJIEKTPUKH.
COopka 1 mpoBepKka padOoThI JEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

M3mepenne U peryaupoBaHue CUIIbI TOKA.

W3mepenre u peryaupoBaHue HaIpsHKEHUS.

HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIAYLIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTOpa U HANPSKEHUs Ha PE3UCTOPE.

7. OneITel, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  3JIEKTPUYECKOIO  CONPOTHUBIICHMS

IIPOBOJIHHKA OT €0 JUIMHBI, IJIOIIAAU IIOIEPEYHOT0 CEYEHUS U MaTepHala.
8. IIpoBepka mpaBuia CIOXKEHUS HAINPSHKEHUN IPU IOCIEI0BATEIBHOM COEIUHEHHUU
JIBYX P€3UCTOPOB.

9. IIpoBepka npaBuiia Jyisi CUIbl TOKA P NapauIeIbHOM COEIMHEHUHN PE3UCTOPOB.

10. Onpenenenue pabOThI AIEKTPUUECKOIO TOKA, UIYLLEr0 YEPE3 PEIUCTOP.

11. OnpeneneHne MOIHOCTH 3JIEKTPUUECKOr0 TOKA, BBIJIEISIEMOM Ha pe3UCTOpE.

12. UccnenoBanue 3aBUCHMOCTH CUJIbI TOKA, UAYLIETO Yepe3 JIAMIIOUKY, OT HalpsHKEHUS

Ha HEu.

13. Onpenenenne KI1/] narpeBarens.

14. MccnenoBanue MarHUTHOTO B3aMMOJICHCTBHS IIOCTOSIHHBIX MATHUTOB.

15. 3y4yeHre MAarHuTHOTO TIOJIS TOCTOSHHBIX MAarHUTOB NpH UX OOBEAMHEHUU W

pa3ieIeHUH.

16. UccnenoBanue AEMCTBUSA 3IEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbI B3aUMOJAECUCTBUS KAaTYIIKU C TOKOM U

MarHuTa OT CUJIbl TOKA U HAIPABJICHUS TOKA B KaTYIIKE.

18. N3yueHue aeicTBUSI MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 U3ydeHne paboThl AIEKTPOABUTATENS.

20. N3mepenne KI1/] anexTpoaBurarenbHON YCTAaHOBKH.

21. OnbITEl 10 HMCCIIEOBAHUIO SIBJICHMSI DJIEKTPOMArHUTHOM WHAYKLHHU: HCCIEIOBaHUE

M3MEHEHUH 3HAYEHUs U HallpaBJIE€HUS NHIYKIMOHHOTO TOKA.
9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBmkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOrO [JBIKEHHs. PaBHOMEpHOe IpsMOIMHENHOE nABMXKEeHHE. HepaBHOMepHOE
npsiMoJuHeHoe aBkeHue. CpenHsss U MIHOBEHHAs CKOPOCTh Tejla IMpPU HEPaBHOMEPHOM
JBUKEHUH.

VYckopenue. PaBHoyckopeHHOE npsMonuHeiHoe aBrkenne. CBoboiHoe nagenue. OmnbIThl
lNanunes.

PaBHOMepHOE ABMXkeHUE MO OKPYKHOCTH. [lepuon u yactora oOpamenus. JluneitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbrit 3akoH HproToHa. Bropoit 3axkoH Hetorona. Tpertuit 3akoH Herotona. IIpunHiun
CYNEPIIO3ULIUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUSI CKOJIbKEHUs, Cuila TPEHHS
IIOKOS1, APYTUE BUABI TPCHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSITOTEHUS. YCKOPEHHE CBOOOIHOrO TaJIeHUS.
JBuxenne 1aHer Bokpyr Connua. IlepBas kocmuueckas ckopocTe. HeBecomocTs u
eperpy3KH.

PaBHOBecue MaTepuanbHO ToUukH. AGCOMOTHO TBEPI0E Teno. PaBHOBecHe TBEPIOTO Tena
C 3aKpEIUIEHHOM OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.
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Nmnynsc Tena. M3menenue ummynbca. MMnynbc cunbl. 3aKOH COXpaHEHMsI MMITYJbCA.
PeakTuBHOE IBHKEHUE.
Mexanuueckasi pabora U MOUIHOCTb. PaboTa cui TsDKeCTH, ynpyroctd, TpeHus. CBsi3b

OHEPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEpIrusa TEJIa, IMOAHATOrO Had IOBEPXHOCTHIO 3CEMIIM.

ITorenumanpHas 3Heprus cxxaroi npyxxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPIUH.
Hemoncmpayuu.

Habmroienne MexaHn4eckoro JBUKEHHS TeJla OTHOCUTEIBHO Pa3HbIX TE OTCUETA.
CpaBHeHue MyTell U TPaeKTOPUM JBUKEHHUS OJHOTO U TOTO K€ TeJlda OTHOCUTEIBHO
pa3HBIX Tell OTCUETA.

W3mepeHne cKopocTy U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHUSI.

HccnenoBanue Npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHHUSI.

Habumronenne ABM>XeHUs Tesla 0 OKPYKHOCTH.

Habmoienue MexaHu4ecKux sIBJICHUN, TPOUCXOISIINX B cuctemMe oTcuéra «Tenexkan
pu €€ paBHOMEPHOM U YCKOPEHHOM JABM)KEHUU OTHOCUTENIbHO KabuHeTa GU3HKH.
3aBUCHUMOCTh YCKOPEHMSI T€JIa OT MaccChl TeJla U IeUCTBYIOIIEH HAa HETO CUJIBL.
Habmtoienue paBeHcTBa CHIT ITPH B3aUMOJICHCTBUU TEIl.

M3meHeHune Beca Teja Npu YCKOPEHHOM JBUKEHUU.

. Ilepenaya umnysnbca npyu B3auMOJICHCTBUHU Tell.

. IIpeobpazoBanusi SHEPrUM NPU B3aUMOIEUCTBUHU TEIL.

. CoxpaHeHune UMITyJIbca IpU HEYNIPYTOM B3aUMOIEHCTBUU.

. CoxpaHeHue UMITysIbCca Ipu aOCOIOTHO YIPYTOM B3aUMO/IEHCTBUML.
. HabnroieHne peakTMBHOTO IBUKEHUS.

. CoxpaHeHne MeXaHU4eCKOM 3HEepruy pu CBOOOJHOM MaJCHHH.

16.

CoxpaHeHue MEXaHUYECKOW SHEPTHU NPH IBUKEHUU TeJIa MO/ IeUCTBUEM IPY>KUHBI.

Jlabopamopnwvie pabomot u onvimel.

1.

o

10.

11.

KoHcTpynpoBanue Tpakra Juisi pa3roHa U JAJIbHEHIIEr0 PaBHOMEPHOIO JABMXKEHHUS
IIapHKa UK TEJIEKKH.

Omnpenenenue cpenHel CKOPOCTH CKOJBXEHHs OpyCcKa WM JBMXKEHHUS IIapUKa IO
HAKJIOHHOM INIOCKOCTH.

OmnpeneneHue ycKOpeHHUs Tejaa IMpPU PAaBHOYCKOPEHHOM JIBM)KEHHUU IO HaKJIOHHOM
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTHU MyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JIBHXKEHMM 0e3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka rumoTe3bl: €cCOM MPH PaBHOYCKOPEHHOM JBM)KEHHMH 0€3 HaudalbHOM
CKOpPOCTHM IYTH OTHOCATCA KaK pPian HEUETHBIX quceii, TO COOTBCTCTBYIOIIUE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

I/ICCHCI[OBaHI/IC 3aBUCUMOCTH CHJIBI TPEHHA CKOJBXCHHA OT CHJIBI HOPMAJIbHOI'O
JTaBJICHUSL.

Omnpenenenne korpuMeHTa TPEHUS CKOJIBKECHHUSL.

Omnpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHUS TPU PABHOMEPHOM [BIKEHUM Tela II0
FOpI/ISOHTaHLHOI\/'I ITOBEPXHOCTH.

Onpenenenne pabOThl CHIIBI YOPYroCcTH HpU THOABEME Tpy3a C HCIOJIb30BaHUEM
HETIOABHUKHOTO U MOJABHKHOTO OJIOKOB.

N3y4eHne 3aK0Ha COXpaHEHUsI SHEPTUU.

Paznen 9. Mexannveckue Kojie0aHusi M BOJIHBI.

KonebarensHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHWH: MEpHOA, 4acToTa,
aMIuTyna. Marematud4ecKuil W NpPYKUHHBIM MasTHUKM. lIpeBpamieHune sHeprum mpu
K0JIe0aTeIbHOM JIBUKEHUU.



3aryxaromue konebanus. BeinyxneHHsle konebanus. Pesonanc. MexaHudeckue BOJHBI.
CaoiicTBa MexaHn4ecKkux BOJH. [IpoponpHbIe U onepeyHble BOJIHBL. JIJIMHA BOIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.
3Byk. ['poMKOCTb 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.
Hemoncmpayuu.
Habmroienue xonebanuii Tei noj AeHCTBUEM CHUIIBI TSXKECTH U CHIIBI YIIPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.
Habmroienue BeIHYKIEHHBIX KOJIeOaHUI U pe30HaHca.
Pacrnipoctpanenne npoJoabHBIX U IONEPEYHBIX BOJIH (HA MOJIENH).
Habmtoienue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTHUYECKHI pe30HaHC.
JIaﬁopamopnbte pabomwt u onvimol.
1. Ompenenenue 4aCTOTHI M EPHOAA KOJICOAHUH MaTEeMaTUYeCKOr0 MasiTHUKA.
2. OmnpezneneHue 4acTOTHI U IIEpHO/a KoJIeOaHHd PY>KUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHMOCTH MepHoja KoyieOaHUI MOJABELIEHHOTO0 K HUTH Ipy3a OT
JUTUHBI HUTH.
4. VccnepoBaHue 3aBUCHMOCTH TEpHofa KojeOaHWN MPY>KUHHOTO MasTHHUKA OT MaccChl
rpysa.
5. TlpoBepka HE3aBUCHUMOCTU MepHOAa KOJeOaHUU Tpy3a, MOJBEIIEHHOTO K HHUTH, OT
Macchl Ipys3a.
6. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBHUCHUMOCTh IEpHOJa KOJIeOaHWW MPYKUHHOTO
MasiTHUKA OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.
7. W3mepeHue ycKOpeHHUs] CBOOOIHOTO Ma/ICHUS.
Pa3zpgen 10. DinekTpoMarHuTHoOe 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTpOMarHUTHOE IoJie. DJIEKTPOMAarHUTHblE BOJHBL. CBOWMCTBA 3JIEKTPOMArHUTHBIX
BouH. llIkana 31eKTpOMarHuTHBIX BOJH. VCIonb30BaHUE 3JIEKTPOMArHUTHBIX BOJH AJII COTOBOM
CBSI3H.
DneKkTpoMarHuTHas npupoaa ceera. CKkopocTh cBeTa. BoHOBBIE CBOCTBA CBETA.
Hemoncmpayuu.
1. CBolicTBa 3NEKTPOMArHUTHBIX BOJIH.
2. BoiHOBBIE CBOKCTBA CBETA.
Jlabopamopuvie padomol u onvimel.
1. M3ydeHue CBOMCTB 3J€KTPOMAarHUTHBIX BOJIH C IOMOIIIbIO MOOMIJIBHOTO TenedoHa.
Paszpnen 11. CBetoBble siBICHHS.
JlyueBasg moxenb cBera. Mcrounuku cera. IIpsMonuHEHOE pacnpoOCTpaHEHUE CBETA.
3armenuns Connua u JIynel. Otpaxenue cera. [Tnockoe 3epkano. 3akoH OTpakeHUs CBETA.
[Tpenominienue cpera. 3akoH npenomiieHus cBeta. [lolHoe BHyTpeHHEee OTpaKeHUE CBETA.
Hcnonp30BaHnE IOJHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOAX.
Jlunza. Xox mnyweit B muH3e. Onruyeckas cucrema ¢oToamnmnapara, MHUKpPOCKONa u
Tesneckona. ['na3 kak onTudeckas cucrema. bin3opykocTs U 1aabHO30PKOCTb.
Pasnosxxenue 6enoro csera B ciekTp. OnbiTel HptoToHA. CriojkeHne CIEKTPabHBIX I[BETOB.
Hucnepcus csera.
Hemoncmpayuu.
[TpstmonuHEITHOE pacIpoCTpaHEHHUE CBETA.
OTtpaxxeHue cBeTa.
[Tonryuenue n300pakeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
ITpenomiieHue cBeTa.
OITHYECKUN CBETOBOI.
Xon styuelt B coOuparomeit Junse.
XoJ Ty4dei B pacCEeUBarOIIEH JIMH3E.
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8. Tlomyuenue n300paXkKeHUI C ITOMOIIBIO JTUH3.

9. Ilpunnun aeicTBus doToanmapara, MUKPOCKOIIA U TEJIECKOTA.

10. Mopens rnasa.

11. Pa3nosxeHue 6enoro cBeTa B CIEKTP.

12. IToydenue Genoro cBeTa MpH CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnwvie pabomot u onvimeol.

1. HccrnenoBaHue 3aBUCUMOCTH YIJIa OTPAXKEHUsI CBETOBOTO JIyda OT yIJjia MMaJIeHusl.

2. H3yueHue xapakTepUCTUK U300paKEHHS MPEAMETa B IIIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCMMOCTH YIJIa IPEJIOMJIEHUSI CBETOBOIO JIy4a OT yIJla aJcHUs Ha
IPaHULIE «BO3LYX—CTEKIION.

[TomyyeHnue n300pakeHUI ¢ TOMOIIBIO COOMPAFOIIICH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOMN CHUIIBI COOMPATOIEi TUH3BI.
OMnBITHI MO PA3JI0KEHUIO OEJIOro CBETa B CIIEKTP.

OnpITHl IO BOCIPHSATHIO I[BETA MPEIMETOB NPU HX HAOMIONECHHH Yepe3 IIBETOBBIC
(UITBTPHI.

Pa3nen 12. KBanToBble iBJI€HUS.

Omnsitel Pesepdopaa u nnanerapuas monens aroma. Monens aroma bopa. Ucnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PagmoaktuBHOCTh. Anbda-, Oeta- u Tamma-usnydeHus. CTpoeHHE aTOMHOTO sJIpa.
Hyknonnas mogens aromHoro sapa. M3oromsl. PapnoaktuBHble mpeBpamenus. llepuon
noJiypacnaaa aTOMHBIX sIJiEp.

SAnepHble peakiiy. 3aKOHbI COXPaHEHUsI 3apsA0BOI0 U MAacCOBOI'O YHUCEI. DHEPIUs CBA3U
aToMHbIX saep. CBs3p maccel M 3Hepruu. Peaknuu cuHte3a u AeneHus sanep. Vcrounuku
sHeprun CosHUA U 3BE3 .

Snepnas snepretuka. JIeiicTBUSA paguOAKTUBHBIX U3yUYE€HUN HA dKUBbIE OPraHU3MBbI.

Hemoncmpayuu.

CHexTpsbl U3IIy4eHHs U TIOTJIOLIEHUS.

CrieKTphl pa3IMYHbIX I'a30B.

CrnexTp BoaOpo/Ia.

HaGnronenue TpexoB B kamepe Buibcona.

Pabora cuéTunka HOHU3UPYIOMIMNX U3TYyUECHU.

Perucrpatus uznydeHusi pUpOAHBIX MUHEPAJIOB U MIPOTYKTOB.

JIaﬁopamopnbze pabomot u onvimol.

1. HaGmroeHue CIUTONMIHBIX U IMHEHYAThIX CIIEKTPOB U3ITyUEHUSI.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE HSHEPrMM YacCTHIBI 110 TOPMO3HOMY NyTH (IO

¢dororpadusm).

3. H3mepeHue paanoakTUBHOTO (QoOHA.

IToBTOpHTEIBLHO-00001IAKOIIINIH MOYTb.

[ToBTOpUTENBHO--0000IIAIOIIMKA  MOAYJIb NpeAHAa3HAYeH M CUCTeMaTH3aluu |
0000111eHUS TPEIMETHOTO COIEP KAHMSI U OIbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYEHUU
BCEro Kypca (PM3MKH, a TakKe JJIs MOATOTOBKM K OCHOBHOMY I'OCYAapCTBEHHOMY 3K3aMEHY 110
¢buznke U1s1 00yJarommxcs, BBIOPABIINX 3TOT Y4€OHBIH MpeIMeET.

IIpy w3ydyeHMHM JAHHOTO MOJYJS pPEAIU3YIOTCd M CHCTEMATU3HPYIOTCS  BUIBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpPBIX oOecneduBaeTcs JOCTHKEHHE TMPEAMETHBIX U
METaIpeIMETHBIX IUIAHUPYEMBIX pe3yJbTaTOB 0OyueHUs, (OPMHUpPYETCS €CTECTBEHHOHAay4YHas
rPaMOTHOCTh: OCBOEHHE HAyYHBIX METOJIOB HCCIIEIOBaHUS SIBJICHUM NPUPOABl U TEXHUKH,
OBJIQJICHUE YMEHMSAMHU OOBSICHATh (U3UUECKUE SIBJICHUS, MPUMEHSS IOJyYeHHbIE 3HAHMA,
pelaTh 3a7a4ui, B TOM YHCJie KaYeCTBEHHbBIE U SKCIIEPUMEHTAIIbHBIE.

[TpyHIMNIMATBHO AEATEIBHOCTHBIM XapaKTep AAHHOTO pa3fella pean3yercs 3a C4ET TOoro,
4yTO 00y4aromuecs BHIMOIHIIOT 33aHNsI, B KOTOPBIX UM MpeJlaraeTcs:

Nowus
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Ha OCHOBC IOJIYUYCHHBIX 3HAHUMN pacno3HaBaTb U HAY4YHO 00BACHATH (I)I/IBI/I‘ICCKI/IG SABJICHHUA

B OKpY’KarolIed MPUPOIe U OBCETHEBHOM KU3HU;

HCIIOJI30BaTh HAYYHBIC MCTO/JAbI MCCJICIOBAHUSA (1)I/ISI/II-IGCKI/IX HBHGHHﬁ, B TOM YHMCIIC IOJIA

IMPOBEPKU T'UIIOTE3 U MMOJTYUCHUA TCOPETUICCKUX BBIBOAOB;
00BACHATH HAay4YHBIC OCHOBBI Han0oJjee BaKHBIX IIOCTI/I)KGHI/II\/JI COBPCMCHHBIX TGXHOHOFI/Iﬁ,
HampuMep, MOTPaKTUYCCKOro MCIIOJIb30BaHUA PA3JIMYHBIX HCTOYHHKOB OHEPIrMHM Ha OCHOBEC
3aKOHa MMPEBpAlICHUA U COXPAaHCHUA BCEX N3BCCTHBIX BUJIOB SHCPTHUH.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

N3yuenne ¢(U3NKKM HA ypOBHE OCHOBHOTO 0OmIEro oOpa3oBaHHMs HANpaBlICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIBTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUSA Y

oOyuatomerocst 6yayT chopMUPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3YJbTaThl B YACTHU:

1) naTPHOTHYECKOT0 BOCTIMTAHUS:

— IPOSIBJICHHE MHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCHMCKON (hU3NUYECKOM
HayKHU;

— LIEHHOCTHOE OTHOIICHHUE K JOCTUKEHUSIM POCCUNCKUX YUEHBIX --(DU3HKOB;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

— FOTOBHOCTh K aKTUBHOMY yYacCTHIO B 00CYKJIEHUU OOIIECTBEHHO 3HAUYMMBIX M ATHUYECKUX
po0JieM, CBA3aHHBIX C MIPAKTUYECKUM MPUMEHEHHEM JIOCTKCHUN (PU3UKH;

— OCO3HAHHE BAKHOCTU MOPATBHO--3TUYECKHUX MIPUHIIUIIOB B JIEATEILHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

— BOCIPHUSTHE ICTETHMUECKUX KauecTB (PU3MUYECKON HAyKd: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, JTJAKOHUIHOCTH;

4) 1eHHOCTH HAYYHOI'0 MO3HAHMS:

— OCO3HAaHHE IEHHOCTH (U3MUYECKON HayKH KaK MOIIHOTO MHCTPYMEHTa TMO3HAHWS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHENIIEH COCTABIIAIONIEH KYJIbTYpHI;

— pa3BUTHE HAYYHOU JII0O03HATEIILHOCTH, HHTEPECA K MCCIIEIOBATEIBCKON NeATEIbHOCTH;

5) popmMupoBaHus KyJbTYPbI 310POBbS X IMOIHOHAJIBHOI0 0JIATONOJIYYHSI:

— OCO3HaHME IIEHHOCTH 0e30macHoro obpasa KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM
MHUpE, BaXXHOCTH TMpaBWI O€30MacHOro TMOBEACHHMS Ha TpaHCIOpPTe, Ha JOpOrax, C
AIEKTPUUYECKUM U TEIJIOBBIM 000PY/IOBAHUEM B JIOMAITHUX YCIOBUSX;

— c(hopMHpPOBAHHOCTH HaBbIKa pedrekcuu, MpU3HaAHHE CBOETO IMpaBa Ha OIIUOKY U TaKOTO
JKe TIpaBa y IPYyroro 4e0BeKa;

6) TpyA0BOro BOCIIUTAHUSA:

— aKTUBHOE y4YacTHE B PEIICHUU MPAKTHYECKHX 3a7ad (B paMKax ceMbH, 00pa3oBaTeIbHOM
OpraHM3alii, TOopoJa, Kpas) TEXHOJOTHYECKOW U  COIMAIbHOM  HANpaBICHHOCTH,
TpeOYIOIIMX B TOM YHCII€ U (PU3NIECKUX 3HAHUIA,

— UHTEPEC K MPAKTHIECKOMY U3YUEHHIO PO ECCHii, CBI3aHHBIX ¢ (DU3UKOIA;

7) 3KOJIOrM4YeCcKOro BOCIIMTAHMS:

— OpHEeHTalusg Ha TpUMEHEHWE (PU3WYeCKWX 3HAHWUW I pemieHus 3aaad B o0JacTu
OKpY’Kalollle Cpe/ibl, MIAHUPOBAHUS MOCTYNKOB M OLIEHKHM KX BO3MOKHBIX MOCIEACTBUMN
JUISL OKPY>KAlOIEe CpeJibl;

— OCO3HaHHE TTI00aTBFHOTO XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTel X pelieHus;

8) ajanTannu K N3MEHSKIUMCS YCJIOBHAM COLMAIBHON 1 MPUPOAHOH Cpe/bl:

— MOTpeOHOCTh BO B3aWMOJCWCTBUM TPHU BBIMOJTHEHUU WCCIEIOBAHUI H TMPOEKTOB
(hU3UYIECKOI HAIPABICHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSAM JIPYTHUX;



e — [IOBBILICHUE YPOBHS CBOCH KOMIIETEHTHOCTH 4€pe3 MPAKTUUECKYIO 1EATEIbHOCTD;

— moTpeOHOCTh B (DOPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM 4YHClIEe (OPMYJIHPOBATH HJICH,

IIOHATHS, THIIOTC3bI O (bPBI/I‘-IeCKI/IX 00BEKTax U SABJICHHUAX
® — OCO3HAHHC ,Z[e(bI/II_[I/ITOB COOCTBEHHBIX 3HAHUHM M KOMIIETEHTHOCTEH B 00J1aCTH (1)I/I?>I/IKI/I,
¢ — IUIAaHUPOBAHUC CBOCTO PA3BUTHUS B HpI/IO6p€TCHI/II/I HOBBIX (1)I/ISI/ILIeCKI/IX 3HaHHfI;

® — CTpPEMJICHHE aHAJIU3UPOBATH U BBISBISATH B3aUMOCBSI3U MPUPOJIbI, OOIIECTBA U SIKOHOMHUKH,
B TOM YHCJIC C UCIOIh30BaHUEM (PU3NICCKUX 3HAHUN;
e — OIICHKAa CBOMX JCUCTBUH C YYETOM BIMSHHUS Ha OKPYKAIOIIYIO Cpely, BO3MOXKHBIX

rI100aIbHBIX HOCJICZ[CTBI/II;'I.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesymbraTe ocBOeHHMs mTporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOILIEro
oOpa3oBanusi y oOyuyatomerocsi Oyayr cpopMUpOBaHbI MeTampeAMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHblE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCalIbHbIC yueOHbIE NEUCTBUSA, PETYISTUBHbIC YHUBEPCATIbHBIE YUeOHbIC ACHCTBHUS.

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC yqeﬁnble JeHCcTBUA

ba3oBble Jlornyeckune JefcTBUA:

BBISIBJISITH U XapaKT€pU30BaTh CYIIECTBEHHbIE IPU3HAKN O0OBEKTOB (SIBICHUI);
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(pUKAIMN, OCHOBAHUS ISl 0000IIeHUs
U CPaBHCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M NIPOTHUBOPEUMS B PacCCMaTpPUBAaeMbIX (haKTax, JaHHBIX U
HaOJIIOJCHUSX, OTHOCSIIUXCS K (PU3UUECKUM SBICHHSIM;

BbIABJIATE HNPUYUHHO--CJICACTBCHHBIC CBA3W IIPHU HM3YUYCHUH (1)I/ISI/ILI€CKI/IX SIBIICHUN H
mponeccoB, AcjaTb BbBIBOALI C HCIHOJB30BAHUEM JACAYKTUBHBIX W HWHIAYKTHUBHBIX
YMO3aKJIFOUE€HUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIbHO ~ BBIOMpPATh CHocoO pemieHus ydyeOHoW (u3nueckod 3agauu
(cpaBHEHHE HECKOJBKMX BApHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOAXOASIIETO C
Y4€TOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBbIe nccienoBaTenLCKHeE AeliCTBUA.

MCIIOJIH30BaTh BOMIPOCHI KaK MUCCIIEI0BATEIBLCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTH TI0 CAMOCTOSITEILHO COCTaBJIEHHOMY IUIaHY  OIBIT, HECJIOXHBIN
(bU3HYEeCKUi HKCIIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,
OIICHUBATh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIIHIO, MOIYUYEHHYIO B XOJ€
MCCJIE0BAHMS WM SKCIIEPUMEHTA;

CaMOCTOSATENbHO  (popMynupoBaTh O0OOIIEHUST W  BBIBOJBI IO  pe3yjbTaTaM
IPOBENEHHOTO HAOJIIO/IEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3MPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3NIECKUX MPOIECCOB, a TAKKe
BBIJIBUTATh TPEINOI0KEHUS 00 MX Pa3BUTUU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ undopmaumeii:

OPUMEHSTh pa3jIMyHble METO/bl, HHCTPYMEHTBl W 3alpoChl MpPHU IMOHMCKE U OTOOpe
UHGOPMALIMU WU TAHHBIX C YYETOM MpPeUI0KeHHON ydeOHOU (pu3nveckoil 3a1auu;
aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIUIO PA3TUYHBIX
BUJIOB U (pOPM IPECTABICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIbHYIO (OpMy MpeacTaBieHHs HHoOpManuu u
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECIOKHBIMH CXEMaMH, AMarpaMMaMu, HHON
rpaduKoil 1 UX KOMOMHALIUSAMHU.



KoMMyHnKaTHBHBIC yHUBepcaIbHbIE y4eOHbIE JeHCTBHUSA:

B XO0J¢ OOCYXIEHHS Y4eOHOro MmaTepualia, Pe3yJbTaToB JIa0OpaTOPHBIX pPaboOT u
IPOEKTOB 33/1aBaTh BOIIPOCHI IO CYHIECTBY 00CYKIaeMOI TEeMbI U BBICKA3bIBATh UJIEH,
HalleJIeHHBIE Ha PELICHUE 3a]a4l U MOAJIep)KaHue 01aroKenaTeIbHOCTH OOIIEHHS;
COIIOCTABJIATh CBOM CYXACHUS C CYXICHHSAMU JAPYrUX YYaCTHUKOB JIMAJIOTa,
OOHapy>KUBATh Pa3IMYME U CXOJICTBO NO3UIINH;

BBIPAXKAaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MIUCHbMEHHBIX TEKCTaX;

NyOJMYHO  TPENCTABIATH  PE3yJAbTAaThl  BBINOJHEHHOTO  (PM3MYECKOTO  OIbITa
(9KCIIEpHMEHTA, HCCIICIOBAHUS, IPOCKTA);

NOHMMATh M HCIIOJB30BaTh NMPEHMYILECTBA KOMAaHIHONH M WHAMBUAYAJIbHOW pabOTHI
IIPY PELICHUU KOHKPETHOH (pu3mueckoi mpoOIemsr;

NPUHUMATh [T COBMECTHOW JAEATeNbHOCTH, OpPraHU30BHIBATH JEHCTBUSA 1O €&
JOCTHKECHUIO: PACIPENeNIATh PO, 00CYXKIaTh MPOLECCH U PE3YJIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBITIOJIHATH CBOIO 4YacTh pPabOThHI, AOCTUTAs KAa4eCTBEHHOI'O pe3yjbTaTa IO CBOEMY
HAIMpaBJICHUIO U KOOPAMHUPYS CBOU JCHCTBHS C APYTUMH WICHAMHA KOMAH/IbI;
OLICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOMMH MPOXYKT IO KPUTEPHUSM,
CaMOCTOATENFHO CHOPMYITMPOBAHHBIM YYAaCTHUKAMHU B3aHMOJICHCTBUSL.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC yqeﬁﬂme JelcTBUS

Camoopranu3anus:

BBISIBIISITH IPOOJIEMBI B )KU3HEHHBIX U YUE€OHBIX CUTYAIUsX, TPEOYIOMIHMX ISl PeIICHHSI
(bu3nyeCKUX 3HAHMIA;

OpPUEHTHUPOBAThCSI B PA3IMYHBIX IOAXO0JAX MPUHATHUS PpEHIeHUuN (MHIUBUAYaAJIBHOE,
HPUHATHE PELICHUS B IPYIIE, IPUHATUE PEILIEHUH IPyMIoif);

CaMOCTOSITENIFHO COCTAaBJIATH AJITOPUTM pEIICHUS (PU3MUECKOW 3aaudl WM IUTaHa
UCCIICIOBaHMs C Y4ETOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh MIPEIaraéMble BApUAHThI PEILIEHUN;

Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTD 3a pEIICHHUE.

CﬂMOKOHTpOJIb, IMOLIHMOHAJILHBLIA HHTEJLJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeJIaraTh IjiaH €€ U3MEHEHNS,

OOBSACHATh MPUYMHBI JIOCTH)KEHUS (HEJAOCTMDXKEHHUS) pPE3yJbTaTOB JAESTEIbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YMCJIE B XOJ BBITOJHEHUS (U3NUECKOTO
UCCIIEIOBAaHUST WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, W3MEHMBIIUXCS
CUTYallui, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYAHOCTEMH;

OLICHUBATb COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIIOBUSAM;

CTaBUTh ce0s1 Ha MECTO JAPYrOro YeloBeKa B XOJI€ CIOpa MM JTUCKYCCUU HA HAyYHYIO
TEMY, [IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

pu3HaBaTh CBOE MpaBO Ha OMIMOKY MpU peueHuH (QU3UYECKUX 3aJad Wi B
YTBEPKJICHUSAX HA HAYYHBIE TEMBI M TAKOE K€ MTPABO APYTOro.

HPEAMETHBIE PE3YJIbTATHI

K xoHuy oOyuenust B 7 Kjacce MpeIMETHbIE pe3yibTaThl Ha GA30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh y O0OYUAIOIIUXCSl YMEHUI:

HUCIIOJIB30BaTh IIOHATHUA: (I)I/ISI/I‘{CCKI/IC n XHUMHUYCCKHUEC ABJICHUA, Ha6J'IIOIleHI/IC,
9KCIICPUMCHT, MOJCJIb, T'MIIOTE3a, CANHUIIBL (I)I/I3I/I‘1IGCKI/IX BCJIMYNH, aTOM, MOJICKYIJIA,



arperaTHbIe COCTOSHUS BellecTBa (TBEPIOE, *KHMIKOE, razoodpa3Hoe), MEXaHUYecKoe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEPHOE,  IMPSAMOJIUHEHHOE),  TpPaeKTOpHs,
paBHOAEWCTBYIOImast cuia, aedopmarus (ynpyrasi, IUIACTHYECKas), HEBECOMOCTb,
COOOLIAIOIIUECS COCYIbI;

paznuyath siBreHus (nudy3us, TEIUIOBOE IBUKEHHUE YaCTUIl BEUIECTBA, PABHOMEPHOE
JBIKCHHE, HEPAaBHOMEPHOE JIBWJKEHUE, MHEPLUA, B3aUMOJCHCTBUE TEJ, PAaBHOBECHUE
TBEPABIX TEJI C 3aKPEIVIEHHONM OCBK BpAllleHMs, Iepefadya JaBlIeHUs TBEPIAbIMU
TeJIaMU, JKUAKOCTSIMH U razaMu, aTMOC(EpHOe JaBlIeHue, IJIaBaHUE Tell, IPeBPaLeHUs
MEXAHUYECKOM HEPIUN) MO ONMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PM3MUECKUX SIBICHUI B OKPY)KAIOILIEM MHpE, B
TOM 4YHcie (pu3nuecKue SBICHHS B MPHUPOJE: MPUMEPHI ABIKEHHS C Pa3TUYHBIMU
CKOPOCTSIMH B XHUBOM W HEKMBOM INPUPOJE, ACUCTBHE CHIIBI TPEHHUS B IIPUPOAE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AABICHHS Ha KMBOW OpPraHU3M, IUIaBaHHE PHIO,
pblYary B TeJe YelOoBeKa, IPU 3TOM IEPEeBOJUTH MPAKTUYECKYIO 3aJady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKK) (PU3HUECKUX SBICHUH;

OIKCBIBATh U3Y4YEHHbIE CBOMCTBA Tel U (PU3MUECKUE SBJICHUS, UCHONb3Ys (PU3NYECKHE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMsl, MyTh, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YIPYrOCTH, CHUJa TSDKECTH, BEC Teja, CWila TPEHUs, JaBJIEHUE
(TBEpmOro Tena, JKUAKOCTH, Ta3a), BBITAJKMBAIOUIAs CWIA, MEXaHHW4eckas pabora,
MOIITHOCTh, IUIEYO CHJIBI, MOMEHT CHJIBI, KOX(QHUIMEHT IOJIE3HOTO JeHCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIUAIbHAsl SHEprus), IpU ONUCAHUU IPABUIIBHO
TPaKTOBATh (PM3MUECKUI CMBICI HCIIOJIb3YEMBIX BETUYMH, X 0003HAYCHHS U €AMHUIIBI
(GU3MUecKuX BEJIMYMH, HAXOOUTH (DOPMYIBI, CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHCHMOCTEH
(bU3uUeCKUX BEIUYMH,

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBICHHUS M IPOLECCHI, HCIOJIb3Ys
npaBujia CJIOXKEeHUs CUJ (BIOJIb OJHOW MpsiMOif), 3akoH ['yka, 3akoH I[lackamns, 3akoH
Apxumerna, MpaBWJIO paBHOBecUsl pblyara (0JI0Ka), «30J0TO€ MPAaBUIIO» MEXaHMKH,
3aKOH COXpaHEHHsS MEXAaHMYeCKOM SHepruu, IMpH OSTOM JaBaTh CJIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHHE;

OOBACHATh (U3UYECKUE SBJIEHMS, MPOLECChl M CBOWMCTBA TN, B TOM 4YHUCIE U B
KOHTEKCTE CUTYyallul MPaKTUKO-OPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATh NPUYUHHO-
-CJIEJICTBEHHBIE CBSI3M, CTPOUTH OOBsICHEHHE U3 1—2 JOrMYecKUX IIaroB ¢ OMOpPOW Ha
1-2 wu3yuyeHHBIX CBOIcTBa (U3MYECKUX SBICHHUM, (U3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemarh pacu€THble 3agaud B 1—2 JAelcTBUS, MCNONb3ysd 3aKOHbI U (OPMYIIbI,
CBs3bIBaOIIME (U3MUECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 33Jayu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATh (DPU3MYECKHE BEIUYMHBI B (OPMYJIBI U
IIPOBOAMTH Pacu€Thl, HAXOJUTh CIIPAaBOYHBIE NaHHbIC, HEOOXOAMMBIE JJIS PELICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHON (hU3NYECKON BEIMUHHBI,
pacro3HaBaTh MpOOJIEMbI, KOTOpPHIE MOKHO PELIUTh IPU TOMOLIM (PUIUIECKHX
METOJIOB, B ONHMCAHMM MCCIEAOBAaHUS BBIJCIATH IPOBEPIEMOE MPEIIOI0KEHNE
(rumotesy), paszauyaTh M HMHTEPIPETHPOBATH MOJIYYEHHBIH pe3ysibTaT, HAXOAUTh
OIIMOKH B XOJI€ ONBITA, JI€JaTh BHIBOJBI 10 €r0 pe3yIbTaTaM;

IPOBOJUTH OMBITH MO HAOMIOACHUIO (PU3MUYECKUX SBJICHUN WM (U3NYECKUX CBOMCTB
Tes:  (OPMYIMPOBATH TPOBEPsieMble MPEANON0XKEHUs, COOUpaTh YCTAaHOBKY U3
MPeJI0KEHHOT0 000PYA0BaHNS, 3alIUCHIBATh XO/1 ONbITa U (POPMYITHPOBATH BHIBOBL;



BBITOJIHATH NPSMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MacChl Tesla, 00bEéMa, CUIIBI U
TEMIIepaTypbl C MCIOJb30BAHMEM AHAJIOTOBBIX U LUQPPOBBIX NMPUOOPOB, 3aMHCHIBATH
NOKa3aHus IPUOOPOB C YUETOM 3aJaHHOM a0COMIOTHOM MOTPEUTHOCTH U3MEPEHUH;
IPOBOJUTH MCCIIEA0BAaHHE 3aBUCUMOCTH OJHOM (M3MYECKOH BEIMUYUHBI OT IPYrou c
UCIIOJIb30BaHUEM MPSAMBIX NU3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JBHXKYILErOCs
T€la OT BPEMEHM JIBUKEHUS TeJla, CUJIbI TPEHUS CKOJIbKEHUS OT BeEca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCUMOCTU CWJIBI TPEHUsS OT IUIOLIAAU
CONPUKOCHOBEHMSI TEJl, CUJIbl YIPYTOCTH OT YIJIMHEHMS NIPYXKUHBI, BHITAIKUBAIOLIEH
Clibl 0T 00bEMa TNOIrpYyKEHHOM wYacTW Tela M OT IUIOTHOCTU JKUAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH TeJa, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
yCIOBUH IJaBaHMs TeJ, YCJIOBHIl paBHOBEcHs pblyara M OJIOKOB), y4yacCTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrO HCCIEeNOBaHUSA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus, cienys MpeUIoKEHHOMY IUIaHy, (PUKCHPOBaTh pe3yJbTaThl MOJy4YCHHON
3aBHCUMOCTH (DU3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOIHIl M TPaduKoB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM HUCCIICJOBAHMS;

NPOBOJIUTh KOCBEHHBIE HW3MEPEHUs (PU3MUECKMX BEIMYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTU W TBEPAOrOo TeEla, CWJIA TPEHUS CKOJIbXKEHHUS, JaBJIEHUE BO3/AYyXa,
BBITAJIKMBAIOIIAs CWJIA, JCHCTBYIOIAs Ha MOIPYKEHHOE B HKHUIAKOCTb TEJO,
KO3 PHUIMEHT TOJE3HOTO ICWCTBUS MPOCTHIX MEXAHHM3MOB), CIEAys HPEIIOKECHHON
UMHCTPYKLIMU: IPU BBINOJIHEHUH U3MEPEHUN cOOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAUEHUE UICKOMOM BEIIMYUHBI;

coOuoaTh MpaBWja TEXHUKM Oe30MacHOCTH Ipu pabore ¢ JabopaTOPHBIM
000pyI0BaHUEM;

yKa3blBaTh MPUHIMNBI JCHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIIMECS COCY Ibl, OapOMETp, pblyar, MOJABUKHBIN U
HETO/BIKHBIN OJIOK, HAKJIIOHHAS IUIOCKOCTh;

XapakTepru30BaTh MPHUHIUIBI JCHCTBHUS HW3YYEHHBIX MPHOOPOB W TEXHHUYECKUX
YCTPOMCTB C ONOpOM Ha HX OMHCAaHMS (B TOM 4MCIE: TMOAIUIHUKU, YCTPOMCTBO
BOJIOIIPOBOZA, THUAPABIMYECKUM NPECC, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HAcocC,
apeoMeTp), UCHOJb3Ysl 3HaHHUS O CBOMCTBAX (PU3MUECKHUX SIBICHUNH U HEOOXOAMMBIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

IPUBOJIUTH MpUMEPHl (HAXOAUTh HMHPOPMAIMI0 O MpHUMEpax) MPaKTHUYECKOTO
UCIIOJIb30BaHUsl (M3NYECKUX 3HAHWM B IOBCEJAHEBHOM JKM3HHM JUIsl OOecreyeHus
0€30MacCHOCTH TNpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YyCTpoOicTBamu,
COXpaHEHMsI 370pPOBbsi M COONIIOIEHHWS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYXarolleH cpee;

OCYIIECTBIISATh OTOOp HMCTOYHUKOB HHGpopManuu B VHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOUCKOBBIM 3allpOCOM, HA OCHOBE MMEIOIMXCS 3HAHUHN U ITyTEM CPAaBHEHUS
Pa3IUYHBIX UICTOYHUKOB BBIIEIATh HH(OPMALINIO, KOTOPAsl SIBISETCS] TPOTUBOPEUNBOM
WA MOXET OBITh HEJJOCTOBEPHOM;

MCIIOJIb30BAaTh MPH BBIMOJIHEHUH YUEOHBIX 33/1aHUN HAYYHO--TIONYJISPHYIO JIUTEPATYPY
(Gu3NYECKOro CoJep)KaHus, CIPABOYHbIE MaTepuasbl, pecypchl cetu HHTepHer,
BJIAJETh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHPOpMALUU U3
OJIHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUChMEHHBIE M YCTHBIE COOOIIEHUsI HA OCHOBE 2—3
UCTOYHUKOB MH(popMaru (u3n4ecKoro copepkaHusi, B TOM YHUCJIE MyOJIMYHO J1eNaTh
KpaTKue COOOIIEHHSI O pe3yibTaTax MPOEKTOB WM YUeOHBIX HCCIIEeI0OBaHU, IPU 3TOM
IPaMOTHO HUCHOJb30BAaTh HM3YyYCHHbIM MOHATUHHBIA ammapar Kypca (QHU3HKH,
COIPOBOXKAATh BBHICTYIIJIEHUE NPE3EHTAIUEH;



IIPY BBITMOJIHEHUH Y4EOHBIX MPOEKTOB U MCCIIEAOBAHHUM pacrpenesiaTh 00sS3aHHOCTH B
IPYyIIE B COOTBETCTBUH C ITOCTABJICHHBIMU 3a/1a4aMH, CICAUTD 3a BBIIIOJIHEHUEM IUIaHA
NeMCTBUHM, aJeKBaTHO OIICHMBATh COOCTBEHHBIH BKJIAJ B JESATEIBHOCTH TPYIIIHI,
BBICTPAauBaTh KOMMYHUKATHUBHOE B3aUMOJACUCTBHE, YUUTHIBAsI MHEHUE OKPY/KAIOILIUX.

K xonmy oOyuenust B 8 Kjacce mpeIMeTHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSl YMEHUI:

MCIIOJIb30BaTh MOHATHUSA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUIKEHHE aTOMOB U
MOJICKYJI, arperatHbleé COCTOSIHMS BEUIECTBA, KPHCTAIMYECKHME M aMOp(dHBIE Tela,
HACBILICHHBIA ¥ HEHACBILICHHBIN I1ap, BIAXXHOCTh BO3/yXa, TEMIIEPATypa, BHYTPEHHIA
SHEprus, TEMJIOBOM JABUIATENb, SJIEMEHTAPHBINA IEKTPUUECKUI 3apsijl, FIEKTPUUECKOE
110JIe, NTPOBOJHUKU W JUIIEKTPUKH, IOCTOSIHHBIA JJIEKTPUYECKUH TOK, MarHUTHOE
oJe;

pasinyath siBIeHUs (TEIUIOBOE pAaCIIMpPEHHE U cXKaTue, TeIulonepenaya, TeIuIoBOe
paBHOBECHE, CMAauMBaHHUE, KaWULIPHBIC SBJICHUSA, MCIAPEHUE, KOHICHCALINSA,
IUIaBJICHHE,  KpUcTaum3auuss  (OTBEpAECBaHME),  KUIIEHHWE,  TeIulonepenada
(TEerIONpOBOJHOCTb, KOHBEKLIMS, W3Iy4YEHHE), DJICKTPU3aLUs Tel, B3aUMOJACUCTBHE
3aps0B, ACUCTBUSI AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aWMOJIEHCTBHE
MarHuToB, ACWCTBHE MarHUTHOIO IOJIA HA NPOBOJHHUK C TOKOM, 3JIEKTPOMAarHUTHAs
UHAYKLHS) 10 ONHMCAHUI0O HUX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJIICHUE;

pacro3HaBaTh IPOSIBICHUE U3YUYCHHBIX (PH3MUECKUX SIBICHUI B OKPY)KAIOIIEM MHpE, B
TOM 4uncie (U3NYECKHE SBICHUS B MPHUPOJE: IOBEPXHOCTHOE HATSKEHUE W
KallWJUIIPHBIE SIBIICHHUS B IPUPOAE, KpUCTauIbl B mpupone, uznydenue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHEe Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra,
JJIEKTPUUYECKUE SBJIEHUS B aTMmocepe, dIIEKTPUUECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE Toyie 3eMid, Jpeld MOJIOCOB, POJIb MAarHUTHOTO IOJIS JJISl JKU3HU Ha
3emiie, MOJISIPHOE CHSIHME, IIPU 3TOM IE€PEBOAUTH MPAKTUYECKYIO 33a]auy B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (TPU3HAKH) (PU3NUECKUX SBIICHUI;

OTKCBIBATh U3YUYEHHBIE CBOIMCTBA Tel U (pU3HUECKHe SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSAS OHHEPrus, KOJIMYECTBO TEIUIOTHI, yJelIbHas
TEIUNIOEMKOCTh ~ BEIECTBA, YAEIbHAs TEIUIOTAa IUIABJIECHUS, YJEJIbHAs TEIIoTa
napooOpa3oBaHUs, y/elbHas TEIUIOTa CrOpaHMs TOIUIMBA, KOA(PQPHUIHMEHT MOJIE3HOrO
JEHCTBUS TEIUIOBOM MAalllMHBI, OTHOCHUTEJIbHASI BIAXKHOCTh BO3/AYXa, JIEKTPUUYECKHM
3apsl, CHJla TOKA, OJJIEKTPUYECKOE HAIPSHDKEHHWE, COINPOTUBIEHUE IPOBOJHUKA,
yJIeIbHOE COIIPOTHUBIICHHE BEIIECTBA, pa0d0Ta U MOILIHOCTb 3JIEKTPUYECKOTO TOKA), IPH
ONUCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUH CMBICI HCHOIb3yEeMbIX BEIUYHMH,
0003Ha4YeHHs] M €AVHMIIBI (PU3MUYECKUX BEJITUYMH, HaXOJIUTh (DOPMYIIbI, CBSA3BIBAOIINE
JAaHHYI0 (U3UYECKYI0 BEJIUYMHY C JPYTMMU BEIMYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U TNPOLECCHl, HCHOIb3Ys
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KMHETUUECKON TEOPUM CTPOEHMS BEIIECTBA,
INPUHLIAIT CYNEPHO3UIMHU Toyield (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH OMa s ydacTka Lienu, 3akoH J[xoyna—JleHna, 3akoH COXpaHEHHs
SHEPruu, MpU ITOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHAa M 3alUCHIBATh €ro
MaTEMaTUYECKOE BBIPAKEHHUE;

OO0BSACHATH (pU3MUECKHE TMPOIECCHl U CBOICTBA TeJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyaluin MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIISITh
NPUYMHHO-CJIEICTBEHHBIE CBS3M, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMUECKUX LIaroB ¢
onopoi Ha 1-2 u3y4eHHbIX CBOWCTBA (PU3MUECKUX ABJICHUH, GU3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;



pemiate pacuéTHble 3a7aud B 2-3 JCHCTBHS, HCHONB3Ys 3aKOHBI U (HOPMYIIBI,
CBs3bIBaOIIME (U3MUECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 33Ja4yu
3aMMChIBaTh KPATKOE YCIOBHUE, BBIABIATH HEJAOCTATOK JAHHBIX JJISl PELICHUS 3a7a4H,
BbIOHMpATh 3aKOHBI U (GOPMYJIIbI, HEOOXOAUMBIE ISl €€ pellleHus, TPOBOAUTH PACUETHI U
CpaBHUBATh MOJIyYCHHOE 3HaUYCHHE (PU3NUYECKON BETMUUHBI C U3BECTHBIMH JaHHBIMU;
pacro3HaBaTh MpPOOJIEMbI, KOTOPHIE MOXKHO PELIUTh MPU TMOMOIIU (PUINYECKUX
METOJIOB,  MCIIOJNb3ysd  ONUCAaHHE  KCCIEAOBaHUS,  BBIICHATH  MPOBEpsIeMOe
IIPENIIOJIOKEHNE, OLIEHUBATh IPAaBUWJIBHOCTh IOPSAKA IPOBEIACHUS MCCIEAO0BaHUSA,
JIeJIaTh BBIBO/IBI;

MIPOBOJMTH OMBITHI IO HAOIOMCHUIO (PU3NYCCKUX SBICHUN WIH (PU3NICCKUX CBOHCTB
Ten (KamwUIspHBIC SIBIICHUS, 3aBUCHUMOCTh JIABJICHHS BO3IyXa OT €ro o0béMma,
TEMIIEPaTypbl, CKOPOCTH MPOIIecca OCTbIBAHUS U HarpPEBAHUS MPU U3ITYYEHUU OT LIBETa
U3y4yaroule (MOryomaroeil) MOBEpXHOCTH, CKOPOCTh HCIApPEHHsl BOJBl  OT
TEMIEPATypbl JKUIAKOCTM W TIUIOMIAAM €€ TOBEPXHOCTH, OJEKTpHU3alus Tel U
B3aMMO/JICHCTBHE SJIEKTPUYECKUX 3aps/IOB, B3aUMOCHCTBHE MOCTOSHHBIX MAarHUTOB,
BU3YaIHM3alisi MATHUTHBIX MOJEeH MOCTOSIHHBIX MarHUTOB, I€UCTBUS MAarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTrATENs
MOCTOSTHHOTO TOKa): (opMynupoBaTh MpPOBEPsSEMbIE MPEINONIOKEHUS, COOMpPaTh
YCTAaHOBKY M3 MPEMJIOKEHHOIO 00OpyJIOBaHMs, ONMCHIBaTH XOJA ONbITa U
(dbopMynUpOBaTh BHIBOJIBI;

BBITIOJIHATH TPSIMBbIE MU3MEPEHUSI TEMIIEPATyphl, OTHOCUTEIFHON BIIAXKHOCTH BO31YXa,
CHJIBI TOKa, HANpPSDKEHUS C HCIOJIB30BAHUEM aHAJIIOTOBBIX IMPHUOOPOB W JTATYUKOB
bu3NYECKUX BENWYHH, CPaBHUBATh pE3YNbTaThl HM3MEPEHUN C Y4ETOM 3aJaHHON
a0COIIOTHON MOTPEIIHOCTH;

MPOBOJMTH MCCIIEOBAHHE 3aBUCHUMOCTH OJHOW (PU3UYECKOW BETUYMHBI OT JIPYrod C
HCIIOJIb30BaHUEM MPSMBIX U3MEpPEHUH (3aBUCHUMOCTH COMPOTHUBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, IJIOIIAJU NOMEPEUYHOI0 CEYEHUs U YJENbHOIO CONPOTUBIICHUS BEIECTBA
MPOBOJHMKA, CHIIBI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT HAMPSKEHHS HAa MPOBOIHUKE,
UCCJIEIOBAaHUE TIOCJIEIOBATEIbHOTO U MapajuIeIbHOTO COEJUHEHHH MpPOBOJHUKOB):
IUTAHUPOBATh UCCIEOBaHUE, COOMPATh YCTAHOBKY U BBIMONHITH WU3MEPEHUS, CIenys
IPeJIOKEHHOMY IIaHy, (PUKCHUPOBATh PE3yJIbTAThl MOJYYEHHON 3aBUCUMOCTH B BUJE
TabNuIl ¥ TpaduKoB, IeJaTh BHIBOBI MO PEe3yIbTaTaM UCCIIEIOBAHUS;

NIPOBOJIUTh KOCBEHHBIE M3MEPEHHUs (U3UYECKUX BeIHUYUH (yIelbHas TEIUIOEMKOCTh
BEIIECTBA, CONPOTUBJIEHUE MPOBOJHUKA, pa00OTa U MOUIHOCTh AJIEKTPUUYECKOTO TOKA):
IUTAHUPOBATh W3MEPEHHs, CcoOUpaTh JKCIEPUMEHTAIbHYI0 YCTAHOBKY, CIEIys
MPEUIOKECHHOW WHCTPYKITUH, U BEIYHUCIISATH 3HAUCHUE BEITMYNHBI,

coOuoaTh TMpaBWja TEXHUKM Oe30macHOCTH IMpu paboTre ¢ 1abOpaTOPHBIM
o0opynoBaHuEeM;

XapaKTepU30BaTh TPHUHIIUAIBI JICHCTBUS HW3YYCHHBIX MPHUOOPOB W TEXHUYCCKUX
YCTPOMCTB C OMOpPON HAa WX OMHCAaHUS (B TOM YHKCJE: CUCTEMa OTOIJICHHS JIOMOB,
TUTPOMETp, TMapoBasi TypOWHA, aMIlEpMETp, BOJBTMETP, CUETUMK DIIEKTPHUYECKON
OHEPrUH, JIIEKTPOOCBETUTENIbHbIE TPUOOPHI, HArpeBaTeNbHBIE DIEKTPOIPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSSHHOTO TOKa), HWCIONb3ys 3HaHUS O CBOWCTBaX (DU3MUECKUX SBJICHHUNA U
HEo0Xo/1uMble (PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M H3MEpUTEIbHBIE MPUOOPHI O
CXeMaM M CXEMaTUYHBIM PUCYHKaM (3KUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATeIb BHYTPEHHEIO CTOpaHHUs, JIEKTPOCKOI, PEoCcTaT), COCTaBISATh
CXEMBI DJIEKTPUUECKUX IIeTIel C MOCIeN0BAaTeNbHBIM U MapauIeTbHbIM COCTUHEHUEM
3JIEMEHTOB, pa3iinyasl yCIOBHbIE 0003HAUEHUS DJIEMEHTOB AIEKTPUUECKUX LIETIEH;



® [PUBOAMTH TpPUMEPHl (HAXOAUTH HMH(POPMALMIO O TMpHUMEpax) MPAKTUIECKOTO
UCMOJIb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEJAHEBHOW KM3HM A OOecredeHus
0€30MaCHOCTH TMpH OOpalleHUH C NPUOOpPaMU U TEXHHUYECKUMH yCTPOIMCTBaMH,
COXpaHEHMsI 3/I0pOBbSI M COOJIOAECHUS HOPM SKOJIOTMYECKOIO TIOBEACHUSA B
OKpYXKarolleH Cpese;

® OCYILECTBJIATh IOMCK HHpOpMauuu (uszndeckoro cojepxkanus B VHTepHere, Ha
OCHOBE MMEIOLIMXCA 3HAHUM M NYTEM CpPaBHEHMs JIONOJHUTENIBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMALUIO, KOTOpas SBISETCS TNPOTUBOPEUYMBON HIM MOXKET OBITh
HEJIOCTOBEPHOM;

® UCHOJB30BATH MPH BBHIOTHEHUU yUEOHBIX 3aJJaHUN HAyYHO--TIONYJSIPHYIO JIUTEPATYPY
($U3MUeCKOro CcoAep)KaHus, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJETh INpPUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMUs HHGOpPMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

e co3/laBaTh COOCTBEHHbIE IHUCbMEHHBIE M KpaTKHE YCTHbIE COOOLIeHHs, 00001mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (PU3UYECKOTO COAEP)KaHUs, B TOM YHUCIIE
nyOJIMYHO  OPEJCTaBISITh  PE3yiabTaTbl MPOEKTHOM WM HCCIENOBATEIbCKOMN
JeSITeIbHOCTH, MPU 3TOM IPAaMOTHO HCIOJIb30BaTh M3YYEHHbIN MOHATUHHBIN amnmapar
Kypca (pHU3MKH, COPOBOXKIATh BHICTYIICHHE MTPE3CHTAIHCH;

® [IpU BBINOJHEHUM Y4YEOHBIX IPOEKTOB M HCCICNOBaHUNA (U3NYECKUX IPOLECCOB
pacrpenenaTb 00s3aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CIIEIUTh 3a BBIIOJHEHHEM IIJJaHa JEHCTBUM M KOPPEKTHUPOBATh €ro, aJeKBaTHO
OLICHMBaTb  COOCTBEHHBIM BKJIaJ B  JIeATEIbHOCTh  TPYINIbI,  BBICTPAUBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSIBIISSA TOTOBHOCTD Pa3peliaTh KOH(INKTHI.

K xonuy oOyuenust B 9 Kjacce mpeIMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHbI

oTpaxarb chOPMUPOBAHHOCTh y O0YUaIOLIUXCSl YMEHUI:

® UCHOJb30BATh IIOHATHS: CHUCTEMa OTcY€Ta, MaTepuajbHas TOYKa, TPACKTOPHUS,
OTHOCHUTEJIBHOCTh MEXAHMUYECKOro JBIKEHUs, nedopmanus (ynpyras, miacTudyeckas),
TpPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh U MEPerpy3KH, LEHTP
TSKECTH, a0COJIOTHO TBEPJOE TEJO, LEHTP TSHKECTH TBEPAOrO Tena, paBHOBECHE,
MeXaHWYeCKne KoieOaHWs ¥  BOJHBI, 3BYK, HWHOQPa3BYK ¥  yIbTPa3BYK,
3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JAIIbHO30PKOCTh, CHEKTPbl HCIYCKaHUS W MOTIJOLIeHus, ainbda-, O6era- W ramma-
U3JTy4€HUs1, U30TOIb, iAEpHAs YHEPTEeTHKA,;

e pasnuyarh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MNPSMOJIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHHE, CBOOOIHOE Ma/IeHUE TeJl, pABHOMEPHOE
JBIDKEHHE 10 OKPY)KHOCTH, B3aUMOJAEWCTBUE TeJl, pEaKTHMBHOE JBH)KEHUE,
Kosie0aTesIbHOE JIBUJKEHUE (3aTyXalolllie M BBIHY)KJIEHHbIE Koyie0aHUs), PE30HAHC,
BOJIHOBOE JIBIDKEHHME, OTpak€HHE 3ByKa, MPSAMOJIMHEHHOE paclpoCTpaHEeHHE,
OTpaXeHUE U MPEIOMIIEHUE CBETA, I0JTHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3I0KEHNE
0enoro cBera B CHEKTP M CIIOKEHHE CIEKTPaJbHBIX I[BETOB, IUCIEPCHUS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JMHEMYaTOro CHEeKTpa H3JIy4eHUs)
[0 ONMHMCAaHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX
JaHHOE (PU3HUYECKOE SIBIICHUE;

® pacro3HaBaTh NMPOSBICHHE U3YUCHHBIX (PU3NYECKUX SBJICHUN B OKpYXarolieM Mupe (B
TOM 4Hclie (U3NYECKUE SBICHUS B MPUPOJE: MPUIMBBI U OTJIHBBI, ABHKCHHUE IJIaHET
CoJTHEYHOW CHCTEMBI, PEAKTHBHOE JIBUKCHUE JKUBBIX OPTaHU3MOB, BOCTIPHITHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHUE, CeiiCMUYecKHe BOJIHBI, I[yHaMM, 53XO, IIBETa TeJ,
ONTUYECKHWE  SBJIEHUS B  MpHpojAe, OHOJOrMYecKoe  JeHCTBHE  BUAMMOIO,
yAbTPa(UOIETOBOTO U PEHTICHOBCKOTO HW3JIY4YEHUH, €CTeCTBEHHBIN paJuOaKTUBHBIN
¢dboH, KOCMHYECKHME JIy4d, paAUOAKTUBHOE MW3JIyY€HHE TMPUPOIHBIX MHUHEPAJIOB,



JieiicTBUE palMOAKTUBHBIX M3JIyUYE€HHI Ha OpraHM3M YeJlIOBEKa), IIPU 3TOM IEPEBOIAUTH
MPaKTUYECKYIO0 3a/ladyy B Y4eOHYIO, BBIJCIATH CYIIECTBEHHBIC CBONCTBA (MPU3HAKH)
(bu3nUeCKUX SBICHUIA;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKHUE SBJIECHUS, UCIIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (CPEAHSSI U MTHOBEHHAs CKOPOCTh Tella MPU HEPABHOMEPHOM JIBIKEHHH,
YCKOpEHHUE, NepeMelleHue, MMyTh, YIJoBas CKOPOCTb, CHUJa TPEHUs, CUJla YIPYTOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOIO TaJ€HHsI, BEC TeJa, UMITYJbC Tela, UMITYJIbC
CHJIBI, MEXaHUYECKasi padoTa U MOILIHOCTh, MOTEHLMAIbHAS 3HEPrusl Tela, MOJHATOrO
HaJl IOBEPXHOCTHIO 3€MJIM, MOTEHIIMAIbHASI YHEPTUS CKATON MPY>KUHBI, KUHETHUECKAs
SHEprus, IOJHAas MEXaHWYecKas SHeprus, Mepuo] W 4YacToTa KoJieOaHuH, JUIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, [10KA3aTelb IPEIOMIICHUS
cpefbl), MpU ONUCAaHUM MPABWIBHO TPAKTOBAaTh (PU3MUYECKHM CMBICI HCIOIb3YEMBIX
BEJIMYMH, OOO3HAYEHUS M EIUHUIBI (DU3NYECKHX BEJIHYMH, HAXOIUTHh (HOPMYIIHI,
CBSI3bIBAIOIME JAHHYIO (U3MYECKYIO0 BEIMYMHY C APYTUMH BEJIWYMHAMH, CTPOUTh
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHYNH;

XapakTepu3oBaTh CBOICTBA Tell, (PU3UYECKUE SIBICHUSA U MPOLECCHI, UCIOJb3Ysl 3aKOH
COXPaHEHMsI SHEPrUM, 3aKOH BCEMHUPHOTO TATOTEHUS, HMPUHIMII CYNEPIO3ULUU CHII,
IPUHLINII OTHOCUTENbHOCTH ["anunes, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3aKOHBl OTPAKEHHMsI M HPEJIOMIIEHUS CBETa, 3aKOHbl COXPAaHEHMs 3apsoBOro U
MaccoBOI'O YHCEJ TMpU SJAEPHBIX pPEaKIUsIX, IpH 3TOM JaBaThb CJIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAYKEHHE;

OOBSICHATh (PpU3MYECKHE TMPOLECCHl M CBOWCTBA TeNl, B TOM YHCIE M B KOHTEKCTE
CUTyalluid  NPAaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  MPHYUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH 00BSICHEHHE U3 2—3 JIOTHYECKUX I11aroB ¢ ONOPOil Ha 2—
3 u3yd4eHHBIX CBOWCTBA (U3UYECKUX SABICHHWH, (PUIUYECKUX 3aKOHOB WM
3aKOHOMEpPHOCTEH;

pemarh pacuéTHbIE 3aja4uM (OMUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUI ), UCIIONb3Ys
3aKOHBI M (OpPMYJbl, CBS3bIBAIOLIME (PU3NYECKUE BEJIMYMHBI: HAa OCHOBE aHaIM3a
yCIOBMS 3a/laud 3aluChlBaTh KpaTKOe YCJIOBHE, BBIABIATH HEJNOCTAIOIIME WIH
M30BbITOUYHBIE JIaHHBIE, BHIOMPATh 3aKOHBI U (OPMYJbl, HEOOXOJUMBIE I PEIICHUs,
OPOBOJIUTH PACUYEThl U  OLCHHWBAaTh PEATUCTUYHOCTh MOJYYEHHOTO 3HAa4YEHUs
(U3UYECKON BEIMYUHBIL;

pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXXHO pEUIMTh IPH MOMOIIM (HU3UYECKHX
METO/I0OB,  MCIIONB3ys  ONMCAaHHE  WUCCIEAOBAaHMs,  BBIACNIATH  IPOBEpsEMOE
MPENIOJIOKEHNE, OLIEHWBATh IPAaBUWJIBHOCTh MOpPSAKAa IPOBEACHUS HCCIEA0BaHUSA,
JieNiaTh BBIBOJIbI, HHTEPIIPETUPOBAThH PE3yIbTaThl HAOIIOCHUN U OIBITOB;

MIPOBOJUTH OMBITHI N0 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NIECKUX CBOWCTB
Ten (M3ydeHue BToporo 3akoHa HploTOHA, 3aKOHA COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojaebaHuil MpyKMHHOTO MasgTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI U
HE3aBUCHMOCTb OT aMILTUTY/Ibl MaJIbIX KOJIEOAHUMN, MPSMOIMHENHOE pacpOCTpaHEHUE
CBETa, pPa3lioKeHHe OeJIoro cBeTa B CHEKTp, H3YyYEHHE CBOMCTB H300pakeHUs B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTra B coOuparoniel nuH3e,
HaOJIOIeHNE CIUIOUIHBIX M JIMHEWYaTbIX CHEKTPOB H3IYYEHHUs): CaMOCTOSTEIHHO
coOuparTh YCTaHOBKY U3 H30BITOYHOIO HAabOpa 000py0BaHMs, OIUCHIBATh X0/ OIbITA U
€ro pe3yabTaThl, (POPMYIUPOBATH BBIBOIbI;

MPOBOAUTh HPU HEOOXOAMMOCTH CEPHUIO MPSMBIX HM3MEPEHUMN, ONpenenss cpeaHee
3HaYeHHe u3MepsAeMoil BelIUYUHBl ((POKYCHOE paccTOsHHE coOWparonie JIMH3bI),
000CHOBBIBaTh BHIOOD crioco0a u3MepeHust (M3MEPUTENILHOTO TpUbopa);

IIPOBOJMTH HCCIIEIOBAaHHE 3aBUCUMOCTEH (U3NYECKUX BEIUYHMH C HCIOJIb30BAaHUEM
OpSMBIX HM3MEPEHHH (3aBUCUMOCTh MyTH OT BPEMEHH TMIPH PaBHOYCKOPECHHOM



JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Iepuojaa KojeOaHHi MaTeMaTHYecKoro
MasiTHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTH yIJla OTPaXXCHMs CBETa OT yIyia NaJCHHS U
yria IpejoMJIeHUsl OT yIila MaJeHus): IJIaHUpOBaTh UCCIIEOBAHUE, CAMOCTOSATEIBHO
coOMpaTh YCTaHOBKY, (UKCUpOBaTh pe3yiabTaTbl IOJYYEHHOW 3aBUCHUMOCTHU
¢u3nUecKuX BEIUYMH B BHJE TAOMUI] U rpaduKOB, AETaTh BBIBOJABI MO PE3yJIbTaTaMm
WCCIICIOBAHNSI,

IPOBOJIUTH KOCBEHHBIC H3MEpEHHUS (HU3UUYECKUX BEIUYMH (CpemHss CKOPOCTh U
YCKOpEHHUE Teja IPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOAHOIO IaJeHHUs,
KECTKOCTh TPYKUHBI, KOOPPHUIMEHT TPEeHHs] CKOJIBKEHUS, MEXaHHUYecKas pabora u
MOIIHOCTb, 4YacToTa M MepHoA KoieOaHUH MaTeMaTHMYecKoro U IpPYKUHHOTO
MasTHUKOB, ONTHYECKas CWIa COOMpAlomield JIMH3BI, PaJUOAaKTUBHBIA  (OH):
IUIAHUPOBaTh HM3MEPEHHUs, COOMpaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY M BBIIOJIHSTH
U3MEpEHMS, Cenysl NMPEAJIOKEHHON MHCTPYKLIMH, BBIUUCIISTH 3HAUEHUE BEJIWYUHBI U
AQHAIN3UPOBATh IIOJyYEHHBIE pE3yJIbTaThl C Y4E€TOM 3aJaHHOW IOIPEHIHOCTH
U3MEPEHU;

coOuoaTh MpaBWja TEXHUKM Oe30macHOCTH Ipu pabore ¢ J1abopaTOPHBIM
o0opy/oBaHuEM;

pa3nuyaTth OCHOBHBIE NPU3HAKW M3YYCHHBIX (DU3MYECKHX MOJENEH: MaTepuanbHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOYCUHBIM WMCTOYHUK CBETA, Jyd, TOHKAs JIMH3A,
IUTAHETapHasi MOZEIIb aTOMa, HYKJIOHHAsI MOZIEJIb aTOMHOTO Spa;

XapakTepru30BaTh MPHUHIUNBI JCHCTBHS H3YYEHHBIX MPHOOPOB M TEXHHUYECKUX
YCTPOMCTB C OIOPOI HAa UX ONUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, JATYUKHU MOJIOKEHHUS,
pacCTOsHUS M YCKOPEHMSI, PAKeTa, 3X0JI0T, OUKH, IIEPUCKOIL, (poToanmnapaT, ONTHIECKHUE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, KaMepa BuibcoHa), ucnosb3ys 3HaHUS O
CBOMCTBaX (PU3NYECKUX SIBIICHUH U HEOOXOIUMBIE (PU3MUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YYEHHBIX TEXHHYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NMPUOOPOB M TEXHOJIOTMYECKUX IPOLECCOB MPHU PEIICHUU Yy4eOHO--
NPaKTUYECKUX 3aJ]ay, ONTUYECKUE CXEMbI JJISi MMOCTPOCHHsI M300paKeHUH B IIOCKOM
3epKajie ¥ coOuparouieil TuH3e;

IOPUBOANUTH TPHUMEPHl (HAXOAUTh MHGOPMAIMIO O MPHUMEPax) MNPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUH B TOBCEJIHEBHOW KM3HM A oOecredeHus
0e30macHOCTH TpU OOpalleHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTHYECKOTO TIOBEACHUS B
OKpYKaroIlei cpese;

OCYILIECTBIIATh MOMCK HMH(OpManuu (¢uzndeckoro coaepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYsl TOMCKOBBIM 3ampoc, HAXOOUTh IYTH OIpeleeHus
JIOCTOBEPHOCTH TIOJYUeHHOW WH(GOPMAIIMM Ha OCHOBE HMEIONIUXCS 3HAHUUA U
JIOTIOJTHUTEIbHBIX NCTOYHHUKOB;

MCIIOJIb30BAaTh MPH BBINOJIHEHUH YUEOHBIX 33/1aHUN HAYyYHO--TIONYJISIPHYIO JIUTEPATYPY
(GU3MUEeCKOro CcojAep)KaHus, CIpaBOYHblE MaTepHuaibl, pecypchl cetu HHTepHer,
BJIa/IeTh MpUEMAMM KOHCIEKTHPOBAHMSA TEKCTa, MpeoOpa3zoBaHus MHPOpMALUU U3
OJIHOH 3HAKOBOM CHUCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCbMEHHbBIE M YCTHBIE COOOIIEHUSI HAa OCHOBE MH(pOpMaIuu
U3 HECKOJbKHUX HCTOYHUKOB (DHU3MUECKOrO COJAEp)KaHUS, MYyOJUYHO MPEICTaBIATh
pe3yJbTaThl MPOEKTHOW WJIM UCCIIEN0BATENIBCKON IE€ATENBHOCTH, TP 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKd U
COIIPOBOKIATh BBICTYIUIEHHE MpPE3CHTAle ¢ Y4€ToM OCOOEHHOCTeH ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
https://m.edsoo.ru/
https://videouroki.net
1.1 O - 2 ..
MI3HIE - Hayka 0 Hipupoae http://www.fizika.ru
https://sdamgia.ru
https://m.edsoo.ru/
https://videouroki.net
1.2 du3nYecKre BeTUYNHbI 2 1 P ..
http://www fizika.ru
https://sdamgia.ru
https://m.edsoo.ru/
1.3 EcrecTBeHHOHay4HBINH METO/ MTO3HAHUS 2 https://videouroki.net
' i A http:/Aww. fizika.ru
https://sdamgia.ru
Hroro 1o pasneny 6
Pa3nean 2. [lepBoHayaibHbIe CBeeHUS 0 CTPOCHNH BelleCTBA
https://m.edsoo.ru/
https://videouroki.net
2.1 2 1 ..
CTpoetiHe BellecTsa http://www.fizika.ru
https://sdamgia.ru
29 JIBM>KEHHE U B3aMMOJEHCTBHE YaCTHII 1 https://m.edsoo.ru/

BEIECTBA

https://videouroki.net




http://www.fizika.ru
https://sdamgia.ru

https://m.edsoo.ru/

2.3 ArperaTHbie COCTOSIHUS BELIECTBA 2 https://videouroki.net
http://www.fizika.ru
Wroro no pazueny 5
Pa3nen 3. /IBu:KeHre U B3aUMO/IeiicTBHE TeJl
https://m.edsoo.ru/
3.1 MexaHHUYeCKO€E OBUKEHUE 3 https://V|de0l_Jr9k|.net
http://www.fizika.ru
https://sdamgia.ru
https://m.edsoo.ru/
https://videouroki.net
3.2 WNuepuus, Macca, IIIOTHOCTh 4 http:/www.fizika.ru
https://sdamgia.ru
https://m.edsoo.ru/
https://videouroki.net
33 Cua. Bt i 14 http://www.fizika.ru
https://sdamgia.ru
Wroro no pazueny 21
Pasnen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
https://m.edsoo.ru/
41 Hasnenue. [lepenaua naBneHus TBEPABIMU 3 https://videouroki.net
' TeJNaMH, JKUIKOCTIMH U razaMu http://www.fizika.ru
https://sdamgia.ru
https://m.edsoo.ru/
4.2 JlaBIIeHHE )KUIKOCTH 5 P

https://videouroki.net




http://www.fizika.ru

https://m.edsoo.ru/
https://videouroki.net

4.3 AtmocdepHoe naBnenue 6 http://www.fizika.ru
https://sdamgia.ru
https://m.edsoo.ru/

44 JleficTBHE JKUIKOCTH ¥ ra3a Ha MOrPYKEHHOE ; 3 https://videouroki.net

' B HHX TEJIO http://www.fizika.ru
https://sdamgia.ru

Htoro no pazneny 21

Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus
https://m.edsoo.ru/
https://videouroki.net

>1 Paora u MOIHOCTE 3 L http://lwww.fizika.ru

https://sdamgia.ru
https://m.edsoo.ru/
https://videouroki.net

5.2 IIpocTeie MexaHU3MBI 5 2 http:/www.fizika.ru
https://sdamgia.ru
https://m.edsoo.ru/
https://videouroki.net

5.3 MexaHnueckasi JHEpIrust 4 http:/www.fizika.ru
https://sdamgia.ru

Wroro no pazueny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 11




8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgean 1. TensioBbIe IBJICHUSA
https://m.edsoo.ru/
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 httpS://VIdeOl.JrF)kl.net
http://www.fizika.ru
https://sdamgia.ru
https://m.edsoo.ru/
https://videouroki.net
1.2 TemnoBbIe pOIIECCHI 21 5 hitp:/Awww.fizika.ru
https://sdamgia.ru
Hroro o pasneny 28
Pa3nes 2. DinekTpuyecKkue H MATHUTHBIE SIBJICHUSA
https://m.edsoo.ru/
21 DJIeKTpUUeCKUe 3aps/ibl. 3apsHKEHHbBIC Tela 7 1 https://videouroki.net
U X B3aMMOJICHCTBHE http://www.fizika.ru
https://sdamgia.ru
https://m.edsoo.ru/
2.2 [ToCTOSIHHBIN STEKTPUUECKUN TOK 20 7 https://wdeom_Jrgkl.net
http://www.fizika.ru
https://sdamgia.ru
https://m.edsoo.ru/
2.3 MarHuTHBbIC SIBJICHUS 6 15 https://videouroki.net
http://www.fizika.ru




https://sdamgia.ru

https://m.edsoo.ru/
https://videouroki.net

2.4 DJIEKTPOMArHUTHAS WHYKIIHS 4 http://www.fizika.ru
https://sdamgia.ru
Wroro no pazueny 37
PesepBHOe Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 14.5




9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3zgen 1. Mexannueckue siBJICHHUA
https://m.edsoo.ru/
MexaHu4ecKkoe IBUKEHUE U CIIOCOOBI €To https://videouroki.net
1.1 10 1 ..
OIHCAHMS http://www.fizika.ru
https://sdamgia.ru
https://m.edsoo.ru/
https://vi roki.n
1.2 B3aumoneiicTBue Ten 20 1 2 tips //VldeOl.J 0 -net
http://www.fizika.ru
https://sdamgia.ru
https://m.edsoo.ru/
https://vi roki.n
1.3 3aKOHBI COXPaHEHHS 10 2 fps //VldeOl.J 0 -net
http://www.fizika.ru
https://sdamgia.ru
Hroro no paszneny 40
Pa3zgea 2. Mexannuyeckue KoJe0aHUs U BOJTHBI
https://m.edsoo.ru/
2.1 Mexanunueckue KoaeGanus 7 2 https://wdeom_Jrgkl.net
http://www.fizika.ru
https://sdamgia.ru
https://m.edsoo.ru/
2.2 MexaHuueckre BOJIHBI. 3BYK 8 1 0 https://videouroki.net

http://www.fizika.ru




https://sdamgia.ru
Wroro no pazueny 15
Paznen 3. DiaekTpoMarHuTHoOE 1oJie ¥ 3JIeKTPOMATHUTHBIE BOJIHBI
https://m.edsoo.ru/
31 DJeKTPOMAarHUTHOE TOJIe U 6 https://videouroki.net
' AIIEKTPOMArHUTHBIE BOJIHBI http://www.fizika.ru
https://sdamgia.ru
Htoro no pazneny 6
Pa3nen 4. CBeToBbI€ AAIBJIEHUSA
https://m.edsoo.ru/
4.1 3aKOHBI paCIpOCTPAaHEHHUS CBETA 6 https://videouroki.net
' Pactipoctp http://www fizika.ru
https://sdamgia.ru
https://m.edsoo.ru/
https://videouroki.net
4.2 J 6 ..

MH3BI U ONTHYECKUE TPUOOPHI http:/www.fizika.ru
https://sdamgia.ru
https://m.edsoo.ru/
https://videouroki.net

4.3 Paznoxxenue 6enoro cBeTa B CEKTP 3 P ..
http://www.fizika.ru
https://sdamgia.ru

Wroro no pazueny 15
Pa3nen 5. KBanToBbI€ SIBJICHUA
https://m.edsoo.ru/

5.1 Hcnyckanue 1 OTJIONIEHHE CBETa aTOMOM 4 https://videouroki.net

http://www.fizika.ru




https://sdamgia.ru

https://m.edsoo.ru/
https://videouroki.net

2
> CTpoeHHE ATOMHOIO AApPa 6 http:/Awww. fizika.ru
https://sdamgia.ru
https://m.edsoo.ru/
https://videouroki.net
: A ..
>3 FICPHBIC peardiitt ! 1 http://www.fizika.ru
https://sdamgia.ru
Htoro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0 NI MOYJIb
https://m.edsoo.ru/
6.1 [ToBTOpeHUe U 0000IIEHUE CONEPIKAHMSI 9 https://videouroki.net
' Kypca ¢pu3uku 3a 7-9 kiacc http://lwww.fizika.ru
https://sdamgia.ru
Htoro no pazneny 9
Ha3Banue moayJis
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 12



HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC
KoanuectBO JlaTta
Ne n/m Tema ypoka
qacoB H3y4YeHUsA
Bcero
1 BBoaHBIN HHCTPYKTaX 110 TEXHUKE O€30IIaCHOCTH U oxpaHe Tpyaa. dusuka — Hayka o 1
pupoje. SIBIeHUs IPUPOIbI
2 dusnuecKue siBICHU
dusnueckue BEITMUMHBI U UX m3Mepenne. Ouznueckre npuoopsl
4 WHCTpyKTax 110 TEXHUKE O€30IIaCHOCTH U oXpaHe Tpyaa. JlaboparopHas padora Ne 1 1
"U3mepeHune o0bEMa KUAKOCTH U TBEPIOTO Tena"
5 EcrecTBeHHO-HayuHBIN MeTO/ Mo3HaHUA. Onrcanue (GU3NYECKHX SIBICHUH C TTOMOIIBIO 1
MoJelIed
Oo6o6maromuit ypok no Teme "®usnka u €€ posib B HIO3HAHUHM OKpY>Karolero Mupa"
Crpoenue BemiectBa. ONBITHI, TOKA3bIBAIOLINE TUCKPETHOE CTPOCHHE BEIECTBA
8 HNHcTpykTax Mo TeXHUKe 0€30MacHOCTH U oxpaHe Tpyaa. JlabopaTopnast pabota No 2 1
"OueHka quameTpa aToMa METOIOM PsiIoB (C UcTonb3oBaHueM (poTorpaduii)”
9 JIBM>KEHHE 4acTUL BELIECTBA
10 ArperaTHble COCTOSIHUSI BEILIECTBa
1 OcobeHHOCTH arperaTHbIX cocTossHUH Bojbl. O6001eHue o pa3aeny «llepBoHavanbHble 1
CBEICHHSI O CTPOCHHUHU BELIECTBAY
12 Mexannueckoe 1BrkeHue. PaBHOMepHOE 1 HEpaBHOMEPHOE JIBUKEHUE 1
13 Cxopoctb. CpenHsst CKOpOCTh IPU HEPABHOMEPHOM JIBH)KEHUN 1
14 Pacuer nyt u BpeMeHM IBHKEHUS 1
15 WNueprusa. Macca — Mepa HHEPTHOCTH T 1
16 [TnoTHOCTH BenecTBa. Pacyer macchl 1 00beMa Telia Mo ero MIOTHOCTH 1
17 HNHcTpyKTax 1o TeXHUKe 0€30MMacHOCTH U oxpaHe Tpyaa. Jlaboparopnas padota Ne 3 1




«OnpeneneHye MIOTHOCTH TBEPJOTO TEIa»

18 Pemrenne 3agaud mo teMe "IlmoTHOCTE BentecTsa"

19 Cuna xak XxapakTepucTHKa B3auMoieicTBus Tesl. Cuna ynpyroctu. 3akoH ['yka
WNHucTpyKTax Mo TeXHUKe 0€30MacHOCTH U oxpaHe Tpyaa. Jlaboparopuas padora Ne 4

20 «OMNBITHL, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh PACTSLKEHUS (IeOpMalui) MPY>KUHBI OT 1
MPUJIOKEHHON CHJIBI»

21 [[“IBnenue Tsrorenus. Cuia TSKeCcTu 1

99 CBsi3b MEX]ly CHJION TSKECTH U Maccoil Tena. Bec Tena. Pemenue 3aga4d o teme "Cuna 1
TsoKecTn"

23 Cuna TspKecTH Ha IpyTrux Iutanetax. Gu3ndyeckue XapakTepUCTUKU TIaHET 1

24 Nsmepenue cun. JJunamomerp. 3mMepeHue CUilbl ¢ MOMOIIBI0 JUHAMOMETPA 1

25 Bec tena. HeBecomocth 1

26 CrnosxeHue IByX CWJI, HallpaBJICHHBIX MO OJHOMN MpsMOil. PaBHOIGHCTBYOIIAs CUIT 1

27 Pemenue 3amau o reme "PaBHonelicTByromast cui” 1

28 Cuna tpenus u e€ Bupl. TpeHue B IpUpoJe U TEXHUKE 1
HNHcTpykTax mo TexHuke 0€30MacHOCTH U oxpaHe Tpyaa. JlabopaTopuas pabora Ne 5

29 «OMBITHL, IEMOHCTPHUPYIOIIUE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHHSI OT Beca Tea 1 1
XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEI»

30 Pemenue 3ana4 Ha onpe/eieHne paBHOACHCTBYIOIIEH CHITBI 1

31 Pemenwue 3anay mo Temam: «Bec Tenay, «'padudeckoe nzodpaxeHue cum, «CHIIbI, 1
«PaBHOZIEWCTBYIOIIAS CUID»

32 Kontponbras padota Ne 1 mo temam: «MexaHndeckoe ABHKEHUEY, «Macca, TUIOTHOCThY, 1
«Bec tenay, «I'padpuueckoe uzodpaxenue cmn», «Cuibi»

33 Hasnenue. CriocoObl yMEHbIICHUS U YBEJIUYCHUS JaBICHUS 1

34 JlaBienue raza. 3aBUCUMOCTD JaBJICHUS ra3a OT 00bEMa, TeMIEPATYpPhl 1

35 Ilepenaya naBiaeHus TBEPABIMU TEJIAMU, )KMJIKOCTSIMU U razaMu. 3akoH Ilackamns 1

36 3aBUCHUMOCTD JaBJICHUS KUIKOCTH OT TITYOUHBI 1




37 Pemenue 3agad mo treme «J/laBinenue B )KUJIKOCTH U Ta3e. 3akoH [lackams» 1

38 Coobmarommmuecst cocy bl 1

39 I'unpaBnuueckuii Mexann3msl.l napocTaTuueckuii napajgokc 1

40 Pemenue 3anay no teme "JlaBnenue. Manometpsor" 1

41 AtMocdepa 3emiin ¥ IPUIMHBI €€ CylecTBOBaHUA. ATMOC(hEpHOE J1aBIICHHE 1

42 W3mepenune armocheproro nasienus. OnbiT Toppudernm 1

43 [Tpubops! ans u3Mepenust arMmocepHoro aapineHus. ATMochepHoe AaBlieHHEe Ha 1
Pa3IMYHBIX BBICOTaX

44 3aBHCUMOCTH aTMOC(EPHOTO AABJICHHUS OT BBICOTHI HAJl YPOBHEM MOPS

45 Pemenue 3amayd o reme " AtmocdepHoe naBieHue"

16 JleficTBHE ®KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJo. BriTankuBaromas (apxumenoBa) 1
cuia. 3akoH Apxumena

47 Pemenue 3anay Ha Temy "3akoH Apxumena" 1
WNHucTpyKkTax mo TeXxHuke 6e30macHOCTH U oxpaHe Tpyaa. Jlaboparopnas padota Ne 6

48 «OmnpeneneHue BhITAIKUBAIOIIEH CUITbI, IEUCTBYIONIEH HA TEJO0, IOIPYKEHHOE B 1
KHUJIKOCTH)»
HNHcTpykTax Mo TeXHUKe 0€30MacHOCTH U oxpaHe Tpyaa. JlabopaTopnast pabota No 7

49 «OTMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITATKHUBAIOIIECH CHIIBI, IEUCTBYIOIICH Ha 1
TEJIO B KHUJIKOCTH, OT 00BhEMA MOTPYKEHHOU B KUAKOCTh YaCTU TENA U OT TUIOTHOCTHU
KUTKOCTH»

50 [TnaBanue ten. Bo3gyxornnaBanue 1
WHcTpyKTax mo TeXHUKe 0e30macHOCTH U oxpaHe Tpyaa. Jlaboparopnas padora Ne 8

51 "KonctpyupoBanue apeoMeTpa Wi KOHCTPYUPOBAHKE JIOJKHU U ONpeeIeHUE e€ 1
Ipy30MOABEMHOCTH"

59 Pemrenue 3ampau no remam: «IlnaBanue cynoB. BoznyxomnnaBanue», «JlaBneHue TBepabIX 1
TeJ, )KUJIKOCTEH U ra30B»

53 Kontponbras padota Ne 2 mo Teme «JlaBineHne TBEpABIX TEJ, )KUAKOCTEH U ra30B) 1




54 Mexannueckasi pabora
55 MOIIHOCTS.
WHucTpyKTax Mo TeXHUKe 0€30MacHOCTH 1 oxpaHe Tpyaa. Jlaboparopuas padorta Ne 9
56 "OnpeneneHue paboThl CUITBI TPEHUS TP PABHOMEPHOM JBHYKEHUHU TeJja 10 1
TOPU30HTAIILHON TOBEPXHOCTH"
S7 IIpocteie Mexanu3msl. [IpaBuino paBHOBeCHs pbryara 1
58 Pbruaru B TexHuke, ObITY U Ipupojie. MHCTPYKTaX MO TEXHUKE O€3011aCHOCTH U OXpaHe 1
Tpyaa. Jlaboparopnas padota Ne 10 «VccienoBanue ycioBUil paBHOBECHSI pblyara
59 [TpumeHeHne npaBuiIa paBHOBECHS pbldara K 0JIoKy. "30J10T0€ paBUiI0" MEXaHUKH
60 KIIJ npocTbix MexaHu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE
61 WHcTpyKTax 10 TeXHUKE O€30I1aCHOCTH U oxpaHe Tpyaa. JJaboparopHas padora Ne 11 1
«M13mepenue KIIJI HakKIOHHON NIIOCKOCTH
62 Mexanunueckas sHeprusi. Kuaernueckas ¥ moTeHIIMaTbHAs SHEPTHS 1
63 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH 1
64 Pemenue 3anay no teme "MexaHnnueckasi s3Heprus" 1
65 Ipomesicymounas ammecmayus. Umoeosas konmponvras paboma 1
66 Oo6o06maromuii ypok 1mo Teme "MexaHn4decKoe JBHKCHHE" 1
67 O6o06maromuit ypok no Teme "/laBneHue TBEPIBIX TeM, KUIKOCTEH U ra3oB" 1
68 O6o06maromuii ypok mo teme "Padora. MomnHocTs. DHeprus" 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




8 KVIACC

KoauuecTBO JlaTa
Ne n/m Tema ypoka
qacoB H3y4YeHUsA
Bcero
1 BBOHBINM HHCTPYKTaX 110 TEXHUKE O0€30MacHOCTH U oXpaHe Tpyaa. OCHOBHBIE MMOJIOKEHUS 1
MOJIEKYJISIPHO-KUHETHYECKON TEOPUH U UX ONBITHBIE MOATBEPKICHUS
Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
Monenu TBEPAOTO, KHUAKOTO U Ta3000pa3HOT0 COCTOSIHUM BelleCTBa
4 OOBsICHEHNE CBOMCTB TBEPIOTO, )KHUKOTO ¥ Ta3000pa3HOT0 COCTOSIHHI BEIIeCTBA Ha 1
OCHOBE TOJIO’KEHUHN MOJIEKYIIPHO-KMHETUYECKON Teopuun
Kpucrannmaeckue u amopdHbIC Tena
CMaunBaHUE U KanWUISIPHBIE SIBICHUS
7 TemmoBoe pacmupenue u cxarue. Temreparypa. CBs3b TEMIIEPATYPhI CO CKOPOCTHIO 1
TEIJIOBOTO JBM)KCHUS YaCTHII
8 Buytpennss sueprus. CriocoObl U3BMEHEHUsl BHYTPEHHEH dHeprun 1
9 Bune! Teronepenaumn 1
10 IIpumepsl Temionepenayu B NpUPOJE U TEXHUKE 1
11 KomgecTBo TermoThl. Y aenbHas TeTUIOEMKOCTh BEIIECTBA 1
12 YpaBHeHue TernoBoro 6ananca. TermiooOMeH U TeII0BOE paBHOBECHE 1
13 Pemenue 3amau "KoanuecTBo TEILIOTH" 1
14 HNHcTpyKTax 1o TeXHUKE 0€30MMacHOCTH U oxpaHe Tpyaa. Jlaboparopras padota Ne 1 1
"UccnenoBanue sSBICHUS TETNIOOOMEHA MPU CMENTMBAHUN XOJIOAHOU U Topsiueit BOIbI"
15 Pacyer konmdecTBa TEMIOTH, HEOOXOAMMOTO JJIsI HATPEBAHUS Tella U BBIACISIEMOTO UM TpU 1
OXJIKICHUHN
16 HNHcTpyKTax 1o TeXHUKE 0€30MMacHOCTH U oxpaHe Tpynaa. JlaboparopHas padorta Ne 2 1
"Onpenenenune yaenbHOM TEIIOEMKOCTH BelecTsa'
17 DHeprus TOIMBa. Y IeibHas TEII0Ta CrOPaHuUs 1




18 [1naBieHne U OTBEPAEBAHNE KPUCTAIIIMYECKUX TeJI. Y 1€TIbHAS TEIUIOTA IIJIaBJICHUS 1

19 WucTpyKkTax no TexHuke 6€30MacHOCTH U oXpaHe Tpya. JlabopatopHas padora Ne 3 1
"OnpeneneHue yaeabHON TEIIOTHI IJIaBJIEHUs Jbaa"

20 [TapooGpa3oBanue u koHaeHcalus. Vcmapenue 1

21 Kunenue. VY nenpHas Temnora napooOpa3oBaHus U KOHJICHCAIIMHA. 3aBUCUMOCTh 1
TeMIepaTypbl KUIEHUs OT aTMOC(EPHOTO TABICHHUS

99 Brnaxnocts Bo3ayxa. UHCTpyKTax 1Mo TeXHUKe 0€30MacHOCTH U OXpaHe TpyJa. 1
Jlaboparopnas padota Ne 4 "Omnpenenenue OTHOCUTEIBHOM BIAXKHOCTH Bo3ayxa"

23 Pemenwue 3a1a4 Ha onpeielieHre BIAKHOCTH BO3TyXa 1

24 [TpuHIKITBI paOOTHI TEIJIOBBIX ABUTATEICH 1

25 KIIJ] TenioBoro nBuratens. TemnmoBble ABUTAaTENH U 3alUTa OKPYyKaloIeil cpebl 1

26 3aKOH COXpaHEHMsSI U MIPEBPALECHUS SHEPTUH B TEIUIOBBIX IIpoLEccax 1

97 Oo6o06maromuit ypok no Teme "TeroBsle siBieHUs. MI3MeHeHue arperaTHbIX COCTOSTHUN 1
BemecTna"

28 KonTponbnas padota Ne 1 o reme "Temnsosble siBiaeHus. I3MeHeHHEe arperaTHbix 1
COCTOSIHMI BelecTBa"

29 Onektpusanus Ten. [[Ba posia aNeKTpUUECKUX 3apsiioB

30 BianmoneiicTBue 3apspkeHHBIX Tel. 3akoH Kymona

31 Pemrenue 3anau no reme "3akon Kynona"

39 OnexTpuueckoe nojie. HanpspkeHHOCTH aeKkTpuyeckoro noss. [IpunHnun cyneprnozunun 1
NNEKTPUYECKUX TOJIEH

33 Hocurenu snekrprueckux 3aps10B. DieMeHTapHbIN 3apsa. CTpoeHne aroma

34 [IpoBOIHMKYN U AMDIIEKTPUKHU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO 3apsia

35 Pemrenne 3amad Ha npUMEHEHNE CBOMCTB AIEKTPUIECKUX 3apsA0B 1

36 DNEeKTpUUECKUN TOK. Y CIOBHS CYILIECTBOBAHUS 3JIEKTPUUECKOr0 ToKa. MIcTouHUKH 1
ANEKTPUYECKOTO TOKA

37 JleicTBHSI 2JIEKTPUUECKOTO TOKA 1




38

3JICKTpPI‘-I€CKHﬁ TOK B MCTaJlJiaX, ) XUJKOCTAX U ra3ax

39 Dnekrpuyeckas mnenb. Cuna Toka

40 DNEKTPUUECKOE HAIPSIKEHHE

41 WNHcTpyKTax Mo TeXHUKe 0€30MacHOCTH B oXpaHe Tpya. Jlaboparoprast padora Ne 5
"N3mepeHue u peryiupoBaHue CUiIbl TOKa U HallpshKeHus"

42 ConpoTHuBieHHE TPOBOAHUKA. Y IEIbHOE COIIPOTUBIICHUE BEILIECTBA

43 Pemrenue 3amau no reme "3aBUCUMOCTD JIEKTPUUYECKOTO COMPOTUBIICHUS TPOBOIHUKA OT
€ro JUIMHBI, TUIOMIAU TOTEPEYHOro0 CeUeHUs U MaTepuana'

44 3akoH OMa 1l yyacTKa Lenu

45 Pemenue 3anay no teme "3akon Oma"
WucTpykTax mo TexHuke 6e30macHOCTH U oxpaHe Tpyaa. Jlaboparopnas padota Ne 6

46 "HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYIIETO YEPE3 JJAMIIOUKY, OT HalpsyKEHUS Ha
Hen"

47 [TocnenoBarenbHOE U NapaliebHOE COEAMHEHUS TPOBOIHUKOB
HNHcTpykTax o TexHuke 0€30MacHOCTH U oXpaHe Tpyaa. JJaboparopnas padota No 7

48 "[TpoBepka mpaBuiIa CIOKESHUS HAPSHKEHUH TIPH MTOCIIET0BATEILHOM COSTMHEHUH IBYX
pe3uctopoB”

49 HNHcTpykTax mo TexHuke 0€30MacHOCTH U oxpaHe Tpyaa. JlabopaTopHas pabora Ne 8
"ITpoBepka mpaBuiIa I CHIIBI TOKA MPH MapalIeIbHOM COSTUHEHUH Pe3UCTOPOB"

50 Pemenwue 3ana4y Ha npuMeHeHne 3akoHa OMa 7Sl pa3InyHOTO COeIMHEHUS TIPOBOTHUKOB

51 PaboTa 1 MOIIHOCTH ANeKTpUYecKoro Toka. 3akoH [[xoyms-JIenma

59 WHcTpykTax no texHuke 6e3onacHocTH. JlaboparopHas padota Ne 9 "Onpeznenenue
pabOThI U MOLITHOCTH JIEKTPHUUECKOTO TOKa"

53 DneKTpuyecKre Uenu U MOTpeOUTeNu deKTpruIeckoi sHepruu B 0bITy. KopoTkoe
3aMbIKaHUE

54 O6o0maromuii ypok 1mo teme "IIeKTPUIeCKUe SIBICHUS "

55 KonTponbHas padota Ne 2 o Teme "DneKTpudecKue BICHUS"




56

ITocTossHHBIC MATHUTHI, UX B3aMMOJCHCTBHUC

57 MarnuTtHoe noje. MarautHoe nosie 3eMiIM U €ro 3HaueHue AJisd )KU3HU Ha 3emMIie

58 OmneIT OpcTena. MarHuTHOE 1oJI€ 3JIEKTPUUECKOr0 Toka MarHuTHOE 10J1e KaTyLIKU C 1
TOKOM
[TpumMeHeHHe IEKTPOMArHUTOB B TEXHHUKE. THCTPYKTaX MO TeXHUKE OE30MaCHOCTH U

59 oxpane Tpyaa.Jlaboparopuast padora Ne 10 "M3yueHue neiCTBUS MAarHUTHOTO TTOJISI HA 1
IIPOBOJHUK C TOKOM"

50 DNeKTpoABUTaTeh MOCTOSIHHOTO TOKa. Vcronb30BaHue a5eKTpoiBUraTeneii B 1
TEXHUUYECKHUX YCTPOMCTBAX U HA TPAHCIOPTE.

61 NHucTpyKkTax mo TeXxHuke 0e30macHOCTH U oxpaHe Tpyaa. Jlaboparopuas padota Ne 11 " 1
KonctpynpoBanue u usydeHue paboThl AIEKTpoABUraTeNs"

62 OnsiTel Dapanes. SBneHue 3neKTpoMarHuTHON HHAYKIuK. [IpaBuno Jlenna 1
WHCcTpyKTax 1Mo TeXHUKE O€30MIaCHOCTH U oXpaHe Tpyaa. JlaboparopHas padota Ne 12

63 "ONBITHI IO UCCIIEJOBAHUIO SIBJICHUSI SJIEKTPOMarHUTHOM MHIYKIIMH: UCCIIEI0BAaHNE 1
M3MEHEHUH 3HaYeHMs U HAallPaBJIEHUSI UHAYKLHOHHOTO TOKa"

64 Onexrporereparop. CriocoObl MOTYyYSHHs ITEKTPHUUECKON SHEPIUn. DINEKTPOCTAHLIMHU Ha 1
BO300HOBIISIEMBIX HCTOYHHUKAX SHEPTHH

65 Ipomesicymounas ammecmayus. Umoeosas konmponvras paboma 1

66 O6o06maromuit ypok Teme "TeruioBsie siBiIeHus" 1

67 O6o06maromuii ypok no teme "IlocTossHHBIN eKTpuyecKuii ToK" 1

68 O6o06maromuit ypok o Teme "MarHuTHbIE SIBIEHUS" 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




9 KJIACC

KosmnuectBo
Ne n/m Tema ypoka 4acoB Aata
U3y4YeHust
Bcero

1 BBoAHBII HHCTPYKTaX 10 TEXHUKE OE30IIaCHOCTH U OXpaHe Tpyaa. MexaHuueckoe 1
nBIKeHUe. MarepuanbHas TOUKa

2 Cuctema orcuera. OTHOCHUTEILHOCTh MEXaHUYECKOTO JIBHYKCHHS

3 PaBHOMEpHOE NMPSAMONTMHEHHOE IBHKCHHE

4 HepaBHomepHoe npsimosiiHeliHoe ABrKeHHe. CpeqHss © MTHOBEHHAsI CKOPOCTh TeJla MPH 1
HEPaBHOMEPHOM JIBUKCHUU

5 PaBHOYCKOpEHHOE NPAMOJIIMHENHOE JBUKEHUE. Y CKOPEHHE 1

6 CKOpOCTh MPSIMOJIMHEHHOTO PaBHOYCKOPEHHOTO MBIKEHUS. [ paduk ckopocTH 1
WHCTpyKTax 1Mo TeXHUKE O€30MacCHOCTH U oXpaHe Tpyaa. JlaboparopHas padora Ne 1

7 "OnpezaeneHne yCKOPEeHUs Teja Mpu paBHOYCKOPEHHOM JIBM)KEHUH 110 HAaKJIOHHOU 1
MJI0OCKOCTH"

8 CobOoanoe nanenue tei. OneiTel [annies 1

9 PaBHOMepHOE 1BHKEHHUE 10 OKpYKHOCTH. Ilepuon u yacrora obparienus. Jluneitnas u 1
yTJI0Basi CKOPOCTH

10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE 1

11 ITepsbrii 3ak0oH HeroToHA. 1

12 Bropoii 3akon HetoToHna. PaBHoielicTByo11as cuia 1

13 Pemenue 3amgau ap teme "BTtopoii 3akon HeroTona" 1

14 Tperuii 3akon Herorona.IlpuHumn cynepno3sunuu cui 1

15 Pemenue 3ana4y Ha npuMeHeHne 3akoHOB HeloToHa 1

16 Cuna ynpyroctu. 3akoH ['yka 1

17 Pemenue 3amau mo reme «Cuiia ynpyroctuy» 1




WHCTpyKTaX 10 TEXHUKE OE30MacCHOCTH U oxpaHe Tpyaa. JlaboparopHas padota Ne 2

18 «OnpeneneHne KeCcTKOCTH MPYKUHBD) 1

19 Cuna TpeHus

20 Pemenue 3amau mo reme «Cuiia TpeHUS» 1

91 WHcTpyKTax Mo TeXHUKE 0€30IacCHOCTH M oXpaHe Tpya. JlaboparopHas padora Ne 3 1
"Onpenenenne ko3P PpuUIMEHTa TPEHUS CKOTbKEHHS"

22 Pemenue 3ana4 no teme "3akonsl HetoToHa. Cuna ynpyroctu. Cuna tpenust” 1

23 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpeHue CBOOOIHOTO Na/leHus 1

24 IlepBast kocMuyeckast ckopocTb. HeBecoMOCTb U eperpy3ku 1

25 JIBmxenue manet Bokpyr CosHua 1

26 PaBHOBecue marepuanbHOI Touku. AGcooTHO TBEPAOE Teno. PaBHoBecue TBEpOTO TEena 1
C 3aKpEIUIEHHON OCBIO BpaLllCHUS

27 MowmeHT cuinsl. LleHTp TsxecTn 1

28 Pemenue 3anau mo reme "Mowment cuibl. LleHTp TspKecTn" 1

29 O6ob6matomuii ypok mo Teme "Mexanndeckoe ABuxkeHne. Bzaumoneiicteue ten" 1

30 KonTpomnbHas padota Ne 1 o reme "Mexanudeckoe ABmkeHne. B3anmoneiicteue ten" 1

31 Nmnynse Tena. UMnynse cuibl. I3MeHeHne nMiysbca. 3aKOH COXpaHEeHUsT UMITYJIbCA. 1

32 Pemrenue 3aaq mo teme "3aKOH COXpaHEHUS HMITyJIbca" 1

33 PeakTuBHOE ABMKEHNE 1

34 Mexannueckasi paboTa U MOIITHOCTb 1

35 PaboTa cuitbl TSXKECTH, YIPYTOCTH, TPEHUS 1
HNHcTpykTax 1o TexHUKe 0€30MacHOCTH U oxpaHe Tpyaa. JlJabopaTopnast padota Ne 4

36 «Omnpenenenue pabOThI CUIIBI TPEHUS TPU PABHOMEPHOM JIBXKEHHUHU Tella 110 1
TOPU30HTAILHON TOBEPXHOCTH

37 CBs3b sHepruu U padoTsl. [loTeHInanbHas 3Heprus Tena, NOAHITOTO Hajl TOBEPXHOCTHIO 1
3emiu. [loTeHIManbHas SHEPTUA CKATOU MPYKUHBI

38 Kunernueckas sneprus. Teopema 0 KHHETHUECKON YHEPTUU 1




39 3aKOH COXpaHEHHUsI JHEPTUU B MEXAHUKE 1

40 WHcTpyKTax 10 TeXHUKe O€3011aCHOCTH U oxpaHe Tpyaa. JlaboparopHas padora Ne 5 1
«M3yueHne 3aKkoHa COXpaHEHUS SHEPTUN»

41 KonebaTenpHOE TBMKEHNE U €r0 XapaKTEPUCTHKH 1

42 MareMaTnueckuil U Npy>KUHHBIA MAsITHUKH

43 WHcTpykTax 1o TeXHUKe O€30I1aCHOCTH U oxpaHe Tpyaa. JlaboparopHas padota Ne 6 1
«OnpeneneHyne 4acToThl U NEpUoJia KoJeOaHU MaTEMaTHUYECKOTrO MasiTHUKA

44 [IpeBparenue sHEPrUn IpU KOJIEOATEIHHOM JABIKEHUH

45 3aryxaromue konedanus. Beinyxnennsie konebanus. Pezonanc 1
WNHucTpyKkTax mo TeXHUKe 0€30MacHOCTH B oXpaHe Tpya. Jlaboparopras padora Ne 7

46 «MccrnenoBanue 3aBUCUMOCTH Tepro/ia KojaeOaHHi OIBEIIEHHOT0 K HUTH I'Py3a, OT JAJIMHbI 1
HUTH»

47 Pemenue 3anay " Marematnyeckuil ¥ py>KUHHBIA MasiTHUKA" 1

48 Mexannueckue BoaHbI. CBOMCTBa MEXaHUYECKUX BOJIH. [Ipo1onbHBIE U MTONIEpeyHbIe 1
BOJIHBI

49 Pemenue 3ana4 no teme "MexaHnyeckue BoJIHBI B TBEpOM Tene. CelicMu4ecKe BOIHbI" 1

50 3ByK. 'poMKOCTb 3ByKa U BbICOTa TOHA. OTpa)keHue 3ByKa 1

51 Pemenue 3amau mo reme "3ByK" 1

52 AKyCTHYECKHUI pe30HaHC 1

53 VYbTpa3ByK U HHPPA3BYK B MPUPOJIE U TEXHUKE 1

54 O6o0maromuii ypok 1mo Teme "3akoHbI coXpaHeHus1. MexaHn4eckre KojaeOaHus: ¥ BOJIHbI" 1

55 KonTtponsHast padora Ne 2 o Teme "3akoHbI cOXpaHEeHUs1. MexaHu4decKre KoeOaHus u 1
BOJIHBI"

56 DIEKTPOMAarHuTHOE I0J1€. DIEKTPOMATHUTHBIE BOJIHBI 1

S7 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

58 [Tkana 351eKTpOMarHuTHBIX BOJIH. Mcrosb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM 1

CBs3U




59

W3yuenne cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOMIIBHOTO Tese(oHa

60 Pemenue 3a1a4 Ha onpe/esieHrne YacTOThl U ITTUHBI AJIEKTPOMArHUTHOM BOJIHBI

61 DnekTpoMarHuTHasi mpupoza ceeta. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETa

62 JIyaeBas monens cBera. Mcrounuku ceera. IIpsaMonHeiiHOEe paciipOCTpaHEHUE CBETA.
3armenus Connua u JIyHsl

63 Otpaxenue cBera. [Lockoe 3epkano. 3akKOH OTpaKEHUSI CBETA.

64 [Ipenominenue cBera. 3aKOH MPEIOMIICHHUS CBETA

65 [TonHOE BHYTpEeHHEE OTpakeHHE cBeTa. Vcrnonbp30BaHe MOJTHOTO BHYTPEHHETO OTPasKEHUs
B ONTHYECKUX CBETOBOJAAX
WHcTpyKTax 1Mo TeXHUKE 0€30MacHOCTH B oxpaHe Tpyna. Jlaboparopras padorta Ne 8

66 "HccnenoBanue 3aBUCUMOCTH yTJIa MPEJIOMIICHUS CBETOBOTO Jy4a OT yIJia MajeHus Ha
rpanuiie "Bo3nyx-cTekno""

67 Hcnonb30BaHMEe TTOTHOTO BHYTPEHHETO OTPAKCHHSI: CBETOBOJIBI, ONTHKOBOJIOKOHHAS CBS3b

68 JIun3el. Xoa nyueit B muH3e. OnTuueckas cuia

69 [TocTpoenne n300pakeHHiA B TMH3AX

70 NHucTpyKkTax mo TeXxHuke 6e30MacHOCTH U oxpaHe Tpyaa. Jlaboparopnas padorta Ne 9
"OnpeneneHne GOKYCHOTO PaCCTOSHUS U ONTUYECKON CHIIBI COOMpPArOIe JIUH3HI"

71 Ontuueckas cuctema QoTtoarimnapara, MUKPOCKOTIA M TEJIECKOTIA.

72 I'ma3 kak ontudeckas cucrema. 3peHue. bin3opykocTs U 1adbHO30PKOCTh

73 Pasnoxxenue 6enoro csera B criekTp. OnbITel HptoToHa. CriojkeHHEe CIIEKTPATbHBIX IIBETOB.
Hucnepcus ceera
HNHcTpykTax o TexHruke 0€30MacHOCTH U oxpaHe Tpyzaa. Jlaboparopnas padorta Ne 10

74 "OMNBITHI TIO PA3JIOKESHHUIO OEJIOT0 CBETa B CIICKTP W BOCIPUSATHIO IIBETA IPEIMETOB ITPH MX
Ha0JI0/IEHUH Yepe3 1[BETOBbIE PUILTPHI"

75 BonHOBEIE cBOMCTBA CBETA: AUCTIEPCHs, UHTEpepeHIns U nudpakius

76 O6o6matomuii ypok mo Teme "CBeToBbIC sBICHUS"

77 OmnpiTel Pe3epdopaa u uranerapHas MOJIENb aTOMa
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[Tocrynatel bopa. Moaens aroma bopa

CIyCKaHME U TorJionieHre ceera atoMoM. KBauThl. JIunelyaTsie ClIeKTphbI

79 nu e CHHE CBE K Jlune e cre

80 WucTtpykTax mo TexHuke 6ezonacHoctu. JlJaboparopuas padora Ne 11 "HaGmronenue 1

CILIOIIHBIX U JIMHEWMYATBIX CIIEKTPOB U3JIyYEHUS"
81 PagnoaktuBHOCTB. Anbda-, 6eTa- 1 raMMa-u3IydeHus 1
82 Crtpoenue aToMHOTO siipa. HykiioHHas Mojieb aTOMHOTO sijipa 1
83 PagnoaxTuBHbIE IpeBparieHus. M30Torsl 1
84 Pemenue 3aiad no reme: "PagunoakTuBHbBIC MTpeBpalieHus" 1
85 [Tepuron monypacmnaga aTOMHBIX sIIEp 1
86 PanuoakTuBHBIC U3TYyYEHUS B IPUPOJE, METUIIMHE, TEXHUKE 1
87 SAnepHble peakiuu. 3aKOHbI COXPAHEHHUS 3apsZIOBOIO U MaCCOBOTO YHCE 1
88 DHeprus CBA3M aTOMHBIX siiep. CBs3b MacChl U SHEPTUU 1
89 Pemenwue 3amaq mo Teme "SnepHbie peaknun’” 1
90 Peakuuu cunTesa u nenenus saep. Ucrounuku sHepruu ConHIa U 3BE3NT 1
91 SnepHas sHepretuka. JleiicTBUS palMOAKTUBHBIX U3TYyYEHHUI HA KUBBIE OPTraHU3MBI 1
92 WHcTpyKTax o TeXHuKe 0€30MacHOCTH U oxpaHe Tpyaa. Jlaboparopnas padora 12 " 1
N3mepenne paguoaktuBHOTrO (poHA"

93 O6o6matomuii ypok mo Teme "KBaHToBbIE siBIEeHUS" 1
94 [ToBTOpenue u 06o0menne Temol "B3anmopeiictue Ten" 1
95 IToBTOpenue u 00o0IIeHHE TeMbl "3aKOHbI COXPAHEHUS B MEXaHUKe" 1
96 [ToBTOpenue u 06001eHne TeMbl "TeroBkIe mporecch” 1
97 [ToBTOpenue u 06o0IIeHNE TeMBbI "DIeKTpUdecKue BiIeHus" 1
98 IIpomesicymounas ammecmayus. Umoeosas konmponvras paboma 1
99 [ToBTOpeHue u 060061meHne TeMbl "MarHuTHbIE SIBICHUS" 1
100 [ToBTOpeHue 1 0000IIEeHNE TEMBI "DIEKTPOMArHUTHOE MOJIE U DJIEKTPOMArHUTHBIC BOJTHBI" 1
101 [ToBTOpenue u 0600meHne TeMbl "CBETOBBIC SIBICHUS" 1
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[ToBTOpenue u 0600meHne Tembl KBaHTOBBIC siBIIEHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOANYECKOE OBECIHHEYUEHUE OBPA30OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

» dusuka: 7-# kiacc: 6a30BbIN ypoBeHb: yueOHUK, 7 kiacce/ [leperimkun .M., Banos A.H.,
AxumonepHoe obmectBo «M3narenberBo «IIpocBermenue

» Gusuka: 8-i kiacc: 6a30BbIi ypoBeHb: yueOHHUK, 8 kinacce/ [lepeimkun Y. M., FiBaHnoB A.
H., Axunonepnoe obmectBo «M3narensctBo «lIpocsemienne»

» dusuka: 9-i kiacc: 6a30BbIN ypoBeHb: yueOHHUK, 9 kimacce/ [lepeimkun Y. M., I'yrauk E.
M., UBanoB A. U., [letpoBa M. A., AkiinonepHoe o0miectBo «M31aTemscTBO
«IIpocsemienne»

METOJAUYECKHUE MATEPUAJIBI J1J1S1 YYUTEJISA

Meroaundeckoe nmocooue "duznka-7xn1" O.A.Yepuukora, C.H.I'magenkosalO
B.B.KynpssBues.

Meroaunueckoe nmocooue "dusnka-8xin" O.A.Yepuukora, C.H.I'magenkosalO
B.B.KynpsBues.

Meroandeckoe nmocooue "duznka-9xi1" O.A.Yepuukora, C.H.I'magenkosalO
B.B.KynpsBues.

NUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. bubnuoreka [JOK

https://m.edsoo.ru/7f41bf72

2. Equnas xomnexius nudpoBbeIx 00pa3oBaTeNbHBIX PECYPCOB
http://school-collection.edu.ru/catalog/pupil/?subject=30

3. Buanoypoku UHTEpHET

https://videouroki.net

4. Poccuiickast 3JIEKTpOHHAs IIKOJIa

https://resh.edu.ru

5. ®usuka.ru

http://www.fizika.ru

6. Cnam 'NA. ®usuka

https://sdamgia.ru

7. SIKnacc

https://www.yaklass.ru

8. OTkphpITas GpusnKa
http://www.physics.ru/courses/op25part2/design/index.htm

9. T'azeta «1 ceHTAOpPs»: MaTepuansl Mo GpU3NKe
http://1september.ru/

10. ®ectuBanp nenarorudeckux uaed «OTKPBITBINA yPOK»
http://festival. 1september.ru/

11. KM-mkona

http://www.km-school.ru/

12. DnexTpoHHbIN yueOHUK

http://www.physbook.ru/

13. Camas Gonbiiast anekTpoHHas Oubnuoreka Pynera. [Touck KHUT U )KypHAIOB
http://bookfi.org/

14. KomnsrotepHas yuebHas cpena « HTep@KTHBHAs hr3nKar»
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