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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke Ha ypOBHE OCHOBHOTO OOIIEro oOpa30BaHMsI COCTaBJICHA Ha OCHOBE
MOJIOKEHUH M TpeOOBaHUM K pe3ysbTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOM 00pa3oBaTenbHOU
nporpammel, npeactaBieHHbIX B @I'OC OO0, a Taxke ¢ yuérom ¢enepanbHO padouell mporpamMmsl
BocnuTanus U Konnenuuu npenogaBanus yueOHoro npeamera «dusukay.

Copnepxanue mporpaMmbl 1Mo (U3MKE HAmpaBlieHO Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOU
IrPaMOTHOCTH OOYYalOlUXCsl M OpraHu3alui0 H3ydyeHus (U3NKU Ha JAESITeIbHOCTHOM ocHOBe. B
mporpaMMe Mo (U3MKE YYUTHIBAIOTCS BO3MOXKHOCTH Y4e€OHOrO IpeIMeTa B pealiu3alud TpeOOoBaHUMN
OI'OC OOO Kk mIaHupyeMbIM JIMYHOCTHBIM M METalpeIMETHBIM pe3ylbTaTaM OOy4YeHHs, a TaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHus.

[IporpamMma no (u3mKe ycTaHaBIMBAET paclpeesieHue yueOHOro Marepuaia o rogam o0y4eHus
(mo kyaccam), mpeylaraeT IPUMEPHYIO IOCIEN0BAaTENbHOCTh W3YYEHHsI TEM, OCHOBAaHHYIO Ha JIOTMKE
Pa3BUTHS IPEIMETHOTO COJIEPKAHMS U yUETE BO3PACTHBIX 0COOCHHOCTEH 00ydaronnxcsl.

[IporpamMma mo ¢u3uke pa3paboTaHa ¢ LEIbIO OKa3aHHUS METOAMYECKON MOMOIIM YYHTETIO B
co3/1aHuu paboudelt mporpaMMsl MO0 Y4eOHOMY MTPEIMETY.

dusnka SBISETCS CUCTEMOOOPA3YIOMIUM [JISi E€CTECTBEHHO-HAYYHBIX YYE€OHBIX IPEIMETOB,
MMOCKOJIBKY (PM3UYECKUE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SIBJIICHUN, N3YyYaeMbIX XUMHUEH, OMOJIOTHUEH,
acTpoHOMHUEH W (Qu3nyeckoil reorpaduell, BHOCUT BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTHHY MUDA,
MIpeIoCTaBIIsAeT Hauboee sICHble 00paslibl MPUMEHEHHsSI HaydYHOTO METOoJla MO3HAHUS, TO €CTh crocoba
MIOJIy4€HUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa U3 TTIaBHBIX 33124 (PU3UIECKOr0o 00pa30BaHMS B CTPYKTYpe 00IIEro o0pa3oBaHUs COCTOUT B
(bopMUPOBaHUU €CTECTBEHHO-HAYYHON I'PAMOTHOCTH U MHTEpeca K HayKe Y 00ydaroluxcs.

WN3yyenne ¢usukm Ha  0a30BOM  ypOBHE  MPEANONaraeT  OBJIAJEHUE  CIECAYIOIIMMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIUMHI €CTECTBEHHO-HAYUHYIO TPAMOTHOCTb:

® HAY4YHO OOBSACHATH SBJICHMUS,

® OIIEHUBATh U IOHUMATh OCOOEHHOCTH HayYHOI'O UCCIIEI0OBaHMS;

® HHTEPNPETUPOBATh JaHHBIE U MCIOJIB30BaTh HAy4YHBIE JTOKA3aTEIbCTBA JJIS MOJIYYEHUS
BBIBOJIOB.

Henu u3yuyenus (uU3MKU HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus orpejaeneHbl B Konnenmuu
npenojaBaHus yueOHoro mnpeamera «@Pusnka» B 00pa3oBaTeNbHBIX oOpraHuzanusx Poccuiickoit
denepanuy, pealu3yoLUMX OCHOBHbIE 00IIe00pa3oBaTelbHble MPOrPaMMBbl, YTBEP)KIEHHON pelleHueM
Komnerun MunucrtepctBa npocsenienus Poccuiickoit ®@eneparnun (mporokorn ot 3 gekadpst 2019 r. Ne
[1K-48BH).

Henu usyvyenus ¢pusuku:

e [puOOpeTeHHEe HHTEepeca W CTPEMIICHHS OOydaloIMXCsl K HAayyHOMY H3YUEHHUIO IPHUPOJIbI,

pa3BUTHE UX MHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTE;
e pa3BUTHE NPEACTABICHUI O HAYYHOM METO/Ie TO3HAHUS U (HOPMHUPOBAHHE HCCIIEI0BATENHCKOTO
OTHOIIECHHUS K OKPYXAIOIIUM SIBIICHUSM;

e (opmHupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa U3YY€HUsS] OCHOB CTPOEHUSI MAaTEPHUU
U pyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHUE TpPEICTaBICHUNH O POIM (U3UKHU AJIS Pa3BUTHUS JIPYIMX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHUH;

e pa3BUTHE NPEJCTABICHUNA O BO3MOXHBIX cdepax Oyayiei npodeccuoHaIbHON NeATeIbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K JaJIbHEHIIEMY O0yYEHHIO B TOM HalpaBJICHUH.

JlocTiKeHHe 3TUX Liejeld MmporpamMmbl 1Mo (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
o0ecreunBaeTcs peleHueM CIeAyoIuX 3a1ay:



e TMpuOOpEeTeHHWE 3HAHUW O JUCKPETHOM CTPOCHHM BEIECTBA, O MEXaHHYECKHUX, TEIUIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHHSIX;

e TMpUOOpPETCHHE YMEHHU OINUCHIBATh U OOBSACHATH (PU3UYECKHE SBICHHS C HCIOIb30BAHUEM
MOJYYEHHBIX 3HAHUI;

® OCBOCHHME METOJIOB PEUICHHS MPOCTEHIINX PACYETHBIX 33]a4 C HCIIOJIb30BAaHHEM (PH3UYECKUX
MoJIeJIed, TBOPYECKHUX M MPAKTHKO-OPHEHTHPOBAHHBIX 3a/1a4;

® Dpa3BUTHE YMEHHI HaOJIONATh TMPHPOJHBIC SIBJICHUS M BBINOJHATH OIBITHI, JIAOOPATOPHBIC
paboThI U PKCIICPUMEHTAIBHBIC UCCIICIOBAHHMS C UCIIOJIb30BAHUEM N3MEPUTEIILHBIX IPHOOPOB;

e ocBocHHEe TpUEMOB paboTel ¢ wuHpoOpMamuer (U3NYECKOTO COACPIKAHUS, BKIIOYAs
WH(OPMAILIUIO O COBPEMEHHBIX JOCTHIKCHUSX (U3WKH, aHAIU3 M KPUTUYECKOE OIICHUBAHHE
uH(pOpMAIINH;

® 3HAKOMCTBO cO cdepamu TPO(HEeCCHOHATBLHOW MAEATEIHHOCTH, CBS3aHHBIMU C (HU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHIX (PU3HMUECKON HAYKH.

Ha n3ydenue ¢usuku (6a30BbIH YPOBEHB) HA YPOBHE OCHOBHOT'O 00IIIEro 0Opa30BaHUsI OTBOJIUTCS

238 yacoB: B 7 kiacce — 68 yacoB (2 Jaca B Hezenmo), B 8 kiacce — 68 vacoB (2 yaca B Henemno), B 9
KJ1acce — 102 yaca (3 yaca B HEJIENIO).

[Ipeuiaraemerii B mporpaMMe 1o (UM3HMKE MEpevyeHb JIa0OPaTOPHBIX pPAabOT M OMBITOB HOCUT
PEKOMEHIaTEeNIbHbIM XapaKkTep, y4YUTeIb JeJlaeT BHIOOp MpOBeNeHHs J1abOpaTOPHBIX PabOT U OIBITOB C
y4€TOM HHIMBHUAYaJIbHBIX OCOOEHHOCTEH OOydJaromuxcs, CIUCKAa SKCIIEPUMEHTAIbHBIX 3aJjaHuH,
IpeiaraéMplx B paMKax OCHOBHOT'O TOCYJJapCTBEHHOI'0 3K3aMeHa 10 (PU3HKE.



COJEP)KAHUE OBbYYEHUA
7 KJIIACC

Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIET0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponsl. GU3nYeCKUe SBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbBL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
[TorpemnocTs u3mMepenuii. MexxayHapoHas CUcTeMa €IUHMUII.

Kak ¢u3uka m apyrue ecrecTBEHHbIE HAyKH HM3y4yaloT Hpupony. EcTecTBeHHO-HAy4HBIN
METOJl TO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBWKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TPOBEPKE THUIOTE3, OObsACHeHHE HalmonaemMoro spieHus. OmnucaHue
bu3nYECKUX SIBICHUHN C IOMOIIBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHnueckue, TEIIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnueckue nNpudOpsl U NpoUEAYypa NPSAMbIX U3MEPEHUN aHAJTOTOBBIM M LU(POBBIM

puoOpOM.

Jlabopamopnwvie pabomot u onvimeol.

1. Ompenenenue HEHBI JeISHHUS IIKAIBI U3MEPHUTEIBHOTO MPHOopa.

N3mepenne paccTOsTHUM.

3. UMsmepenue o0bEMa KUAKOCTU U TBEPIOTO TENA.
4. OmnpeneneHue pa3MepoB MaJIbIX TEIL.
5. MsmepeHue temieparypsl NpU IOMOIIM JKUIKOCTHOIO TEPMOMETpa WU JlaT4MKa

TEeMIEPATypPHI.
6. IlpoBeneHue wuccieqoBaHUSI MO TMPOBEPKE THUIOTE3bl: AAIBHOCTH MOJETA IApUKAa,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIBIIIE, YeM OOJIBIIIE BBICOTA MTYCKa.

Pa3nea 2. [leppoHavyaabHbIe CBEICHHA O CTPOCHHMH BeILECTBA.

CtpoeHue BelIeCcTBA: aTOMbl U MOJEKYNbl, UX pa3Mepbl. OIMBITH, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BEILIECTBA.

JlBmkenne dacTui] BemiecTBa. CBSI3b CKOPOCTH JBMIKCHHS YaCTHUI[ C TEMIICPATypOM.
bpoynoBckoe nBuxkenue, Aauddysus. BzanMopelicTBue dYacTHIl BEIIECTBA: MPHUTSHKEHUE U
OTTaJKUBaHUE.

ArperaTHple COCTOSIHMS BEUISCTBA: CTPOCHHE Ta30B, IKHJIKOCTEH ©  TBEPABIX
(KpHCTAUIMYECKUX) Tel. B3anMOCBS3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH arperaTHBIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue muddy3un.

3. HaGmronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSHDKEHUEM WUITU OTTAKMBAHUEM YaCTHI]

BEIECTBA.

Jlabopamopnwvie padbomot u onvimul.

1. OmeHka guameTpa aToMa METOJ0M PSIOB (C UCIOIb30BaHuEM GoTorpaduii).

2. OnbITHI 11O HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS TA30B.

3. OmnbITh IO OOHAPYKEHUIO ACUCTBHS CUII MOJIEKYISPHOTO MPUTSIKEHUS.

Pasznea 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOE ABWKEHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBHXKEHHUH. Pacuér myTu U BpeMeHU JABUKECHUSL.

SlBnenve wHepruu. 3aKOH HHEpUUU. B3aumopeilcTBuMe Ten Kak NpUYMHA HM3MEHEHUS
CKOpPOCTH JBW)KEHHs Tel. Macca kak Mepa uHepTHocTH Tena. IlnmotHocTs BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cuna xak XxapakrepucTuka B3aumojeiicTBus Tten. Cuia ynpyroctd M 3akoH ['yka.
W3mepeHue cuiibl ¢ MOMOLIBIO JUHAMOMETpa. SIBieHUE TAroTeHus u cuia Tsbkectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CriokeHue cuil, HapaBIEHHBIX IO
oaHoil mpsiMoi. PaBHopaelcTByromas cuil. Cuna TpeHus. TpeHue CKONIbXKEHUSI U TPEHUE MOKOS.
TpeHue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaGmroneHue MexaHu4ecKoro JBUKECHHUS Tena.

2. H3mepeHne CKOPOCTH NPSAMOIUHENHOIO JBUKEHUS.

3. HaOmroneHue siBieHUS MHEPLIUU.

4. HalGnroneHue u3BMEHEHHs! CKOPOCTH MIPU B3aMMOJICHCTBUH TEIL.
5. CpaBHEHHE MaccC 110 B3aUMOJACHCTBUIO TEII.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMO.

Jlabopamopnwvie pabomot u onvimeol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUA (LIapuKa B KHIKOCTH, MOJEIH
IIEKTPUICCKOTO aBTOMOOWJIS M TaK Jayee).

2. Omnpenenenue cpeaHeld CKOPOCTH CKOJIBKEHHS Opycka WM IIapuKa MO HAKJIOHHOM
MJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO Tea.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbkeHus (aedopmanuu) HIpyKUHBI OT
IIPUIIOKEHHOM CHJIBI.

5. OneITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHHUS OT Beca Teja U
XapakTepa COIpPUKACAIOUIUXCs TOBEPXHOCTEM.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Hasnenue. CriocoObl yMEHBIIIEHUS U YBEJIMUEHUS J1aBlieHus. [{aBneHue ra3za. 3aBUCUMOCTh
JaBJIeHUs Ta3a oT 00bEMa, Temmneparypsl. [lepenaya naBieHus TBEPABIMHU TEIAMU, KUJIKOCTSIMHU
u razamu. 3akoH llackans. [THeBMarnueckue mMamuHbl. 3aBUCHMOCTDH AABICHUS KUAKOCTH OT
rnyounsl.  [mapocratmdeckuii  mapamokc. CooOmaromuecs cocyabl.  [uwapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBieHue. [IpUuMHBI CyllecTBOBAaHUS BO3/YIIHOM
obonouku 3emmu. OnbiT Toppuuermnu. M3mepenue atmocdepHOro naBieHHs. 3aBUCHUMOCTH
atMoc(epHOro MJaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 u3MepeHus
aTMOC(hEpHOTO JaBJICHHUS.

JlelicTBHE KUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teno. BriTamkuBaromas (apxuMenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.

1. 3aBHUCHMOCTb JaBJIEHUA raza OT TEMIEPATYPHL.

Ilepenaua naBieHUs KUIKOCTHIO U Ta30M.

3. Coobmaromuecs CoCy/Ibl.
4. T'mapaBinyecKui mpecc.
5. TlposiBneHue AecTBHsI aTMOC(HEPHOTO JTaBICHUSI.



3aBUCHMOCTh BBITAIKUBAIONICH CHJIBI OT O00bEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM XKUJIKOCTH.

VYcnoBue miiaBaHWs TeN: IUIABAaHWE WM IMOTPY>KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IVIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopuvie pabomsl u onvimel.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYKEHHOM B KHUIKOCTh
4acTH TeJla.

OnpeneneHre BBITAJKUBAIONIEH CHIIbI, JCUCTBYIOIIEH HA TENO, IOrPYXKEHHOE B
KUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLIECH CUIBL, JACUCTBYIOLICH Ha TEIO B
XKUJKOCTH, OT Macchl TeJa.

OneITHI, IEMOHCTPUPYIOIUE 3aBUCHUMOCTD BBITAJIKUBAOIIEH CUIIbI, ICHCTBYIOIIECH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrpyKEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKH U ONpEIECICHHUE €€
Ipy30I10ABEMHOCTH.

Pa3znen 5. Pa6ora u MOIIHOCTH. JHEpPrus.

Mexanudeckas pabora. MOIIHOCTb.

[IpocThie MeXaHM3MBI: pbIuar, OJIOK, HAKJIOHHAs TIUIOCKOCTh. I[IpaBmiio paBHOBecHs
pbruara. [IpumeHeHue mpaBuia paBHOBECHUS phluara K OJIOKY. «30JI0TO€ MPABUIIO» MEXaHUKH.
KIIJI nmpocTbix MmexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass sHeprus. KunHeTmdeckas W moTeHUUaIbHas »Heprus. lIpeBpaienue

OJIHOTO BU/Ia MEXaHUUECKON SHEPTUHU B APYroil. 3aKOH COXpaHEHUsl SHEPIHUH B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Ompenenenue paOOThl CHJIBI TpPEHUs NpPU PaBHOMEPHOM JBIKEHMM Teja IO
TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.

3. HMsmepenne KI1/] HaKIOHHON MIOCKOCTH.

4. H3yyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOW DHEPIUH.

8 KJIACC

Pa3nen 6. TerioBbIe IBJIEHNA.

OCHOBHBIE TTOJIOKEHUSI MOJIEKYIISIPHO--KMHETHUYECKOM TEOPUU CTPOEHUS BellecTBa. Macca
nu pazMepLI aTOMOB " MOJ'ICKy.]'I. OHBITBI, nonTBepxcna}onme OCHOBHBIC ITIOJIOKCHUA
MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOr0 COCTOSIHHM BemecTBa. Kpucrammudeckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra3oB, )KUIKOCTEH M TBEPIBIX TNl HA OCHOBE TOJIOKEHUN
MOJIEKYJIIPHO--KUHETHYECKOM Teopuu. (CmauMBaHWE M KanWUIIpHbIE siBIeHUs. TeroBoe
pacIIMpEeHHe U CXKaTHe.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JABM)KEHHS YacTHII.
Buytpennsiss sHeprusi. CrnocoObl HU3MEHEHMs BHYTPEHHEW SHEprum: Temjonepesadya u
coBepieHre padoThl. Busl Temionepeaauu: TeIONPOBOJHOCTh, KOHBEKIHS, U3TyUECHHUE.



KommuectBo Temnorel. YaenpHas TEIUIOEMKOCTH BEIECTBA. 1e€IIOOOMEH M TEILIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTro OanaHca. [lmaBneHue u OTBepAeBaHUE KPUCTALTUYECKHIX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue u KoHjeHcarus. lcnapeHue.
Kunenune. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATYphl KHIICHHS OT
aTMOC(EpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayXa.

DHeprusi TOIIMUBA. Y IeJbHas TEIJI0Ta CrTOPAHUS.

[Tpuntuner pabotel TeruioBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermoBbie
JIBUTATEIH | 3aIUTa OKPY>KArOIIEH CpeIbl.

3aK0OH COXpaHEHUs U PEBPAILIEHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JABHKEHUS.

Hab6mronenue nuddysun.

HabGnronenue siBiieHnit cMauyMBaHUs M KalTWJUISIPHBIX SIBJICHUM.

HabGmronenue TeniaioBoro pacuimpeHus Tel.

W3menenue gaBiaeHus ra3za npu U3MEHEHUN 00bEMa U HArPEeBAaHUU WJTU OXJIAXKICHUH.
[TpaBuiia u3MepeHus TeMIepPaTyphl.

Bunp! Teruionepenayn.

OxnaxJIeHrue MPpU COBEPIIEHUU PaOOTHI.

HarpeBanue mipu coBepiiieHuu padOThl BHEITHUMU CUJIaAMH.

W Nk WDNE

. CpaBHeHuE TEMI0EMKOCTEN Pa3InYHBIX BEILIECTB.

[
= O

. HaGmronenne kumnenus.
. Habnroienue nocTostHCTBa TeMIEpaTyphl MPU TUIaBICHUH.
13. Mojenu TeIIOBLIX IBUTATENEH.

[EY
N

Jlabopamopnusie pabomot u onvimeol.

1. OnbIThl O OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO HPUTSKEHHUSI.

OnbITHI IO BhIpAIIMBAaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

OnbITh! IO HAOJIIOAEHUIO TEIIOBOTO PACUIMPEHHs ra30B, KUJIKOCTEN U TBEPBIX TEJ.
Onpeznenenue AaBICHUS BO3yXa B OaJUIOHE LINPUIIA.

OnbIThl, JAEMOHCTPHUPYIOLIME 3aBUCHUMOCTb JaBJICHHS BO3AyXa OT ero o0béMa u
HarpeBaHus WIN OXJIaKICHUSI.
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6. IlpoBepka THMOTE3bl JMHEWHOW 3aBUCUMOCTH [IJIMHBI CTOJOWKA JKUJIKOCTH B
TEPMOMETPUUECKOU TPYyOKe OT TeMIlepaTyphl.
7. HaGnromenue u3MeHEHHs] BHYTPEHHEH DHEPrUM Tella B pe3yibTare TeIyIonepeaayu u
paboThl BHEIIHHUX CHIL
8. HccnenoBanue siBjIeHUS TEIIIOOOMEHA IPU CMELIMBAHUM XOJIOHOM U ropsiuei BOABI.
9. OmpexneneHue KOJIMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOW INpU TEMJIOOOMEHE C
HarpeThiM METAJUTMYECKUM ITHITHHIPOM.
10. Onpenenenue yaenbHOM TEMIOEMKOCTH BEILIECTBA.
11. UccnenoBanue mpoliiecca UCTIapEHUs.
12. Onpenenenre OTHOCUTENIBHOM BIaXKHOCTH BO3AyXa.
13. Onpenenenue yaeabHON TEIUIOTHI TUIaBJIEHUS JIb/IA.
Paszpnen 7. diekTpudeckue 1 MAarHUTHBIE SIBJICHHS.
OnekTtpuszanusi Tenl. J[Ba poaa 3JeKTpUUECKUX 3apsoB. BzaumojnelcTBHe 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIJIBI B3aWMOJCUCTBUS 3apSIKCHHBIX TEl OT BEIUYHHBI
3aps0B U PACCTOSTHUSI MEKTY TEIaMH).



DnekTpuueckoe noje. Hanpssk€HHOCTh 3iieKkTpuyeckoro mnosid. [IpuHiun cynepno3uiuu
ANEKTPUUECKUX MOJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKTpuueckuil 3apsan. CrpoeHue
atoma. [I[poBOAHUKY U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

OJIEKTPUYECKUIT TOK. YCIOBUS CYHIECTBOBAHUS DSJIEKTPUUECKOro TOKa. McTOYHHMKM
IIOCTOSIHHOT'O TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DIIEKTPUUECKUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OIeKTpuueckoe HampsbkeHue. ColpoTHBIEHUE
IIPOBOJIHUKA. Y IEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma i  ydacTka LEIu.
[TocnenoBarenbHOE U MapajIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTB 3/IEKTPUUECKOr0o TOKa. 3akoH Jlxoyns—JleHna. DnekTpuieckue 1enu
U TIOTPeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

[TocTostHHble MarHuThl. B3amMopaeilcTBHE NOCTOSHHBIX MAarHUTOB. MarHutHoe moJe.
MarunuTtHoe noJie 3eMJId U €ro 3HaueHHe JiJIsl )Ku3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe noie
ANEKTPUYECKOTO TOKa. [I[pumMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. J[eCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOAHHOIO ToKa. lcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHOM  uHAykuuu. IlpaBuio  JleHua.
Onektporereparop. CrocoObl TOJYYEHHS JJICKTPUYECKOM HHEPruu. ODIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DrneKkTpu3anus Ted.
JIBa posa eKTpUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3apsHKEHHBIX TEIl.
YCTpOoUCTBO U IEHCTBHE IIEKTPOCKOIIA.
DJIeKTpOCTaTUYECKast UHIYKLIUS.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3aPsI0B.
[IpoBOIHUKY U AUDIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUHN 3JIEKTPUYECKOTO MOJIS.
N cTOoYHUKM TOCTOSIHHOTO TOKA.
JlercTBUA DIIEKTPUYECKOTO TOKA.

. DIIEKTPUUYECKUI TOK B )KUJIKOCTH.

. 'a30BBbIii pa3psn.

. U3MepeHue cuibl Toka aMIepMeTpoM.
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. HSMepeHI/IC QJICKTPHUYCCKOI'0 HANIPAKCHUSA BOJIBTMCTPOM.

=
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. PeoctaTt 1 MmarasuH conpoTUBIICHUN.

. B3aumopeiicTBre OCTOSHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXKHOCTH Pa3/I€ICHUS ITOJIFOCOB MarHUTA.
. MonenupoBaHre MarHUTHBIX [10JIEH TOCTOSTHHBIX MAarHUTOB.

. OnbIT OpcTena.
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. MaruuTHoe nosie Toka. DIeKTPOMarHur.

N
o

. JlelicTBue MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBIeHUS 2JEKTPOMArHUTHON MHIYKIIVH.

. OnbrTer @apages.

. 3aBUCUMOCTH HaIpaBJICHUS WHAYKITMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHSI.
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. DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.



Jlabopamopnwvie padbomot u onvimol.

OnBITH MO HAOTIOCHUIO SNIEKTPU3AIMHU TNl MHAYKIIUEH U PU COMTPUKOCHOBEHUH.

HccnenoBanue JeCTBUS 3JIEKTPUUECKOIO M0JIs HA IPOBOJIHUKU U AUDJIEKTPUKH.

COopka u mpoBepka padOoThI IEKTPUUECKOH IEMH TOCTOSHHOTO TOKA.

W3mepeHue u peryJInpoBaHue CUIIbI TOKA.

W3mepeHue u peryinpoBaHue HAMPsKEHHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIIPOTUBIICHUS

pE3UCTOpa U HAIIPSHKEHUS HA PE3UCTOPE.

7. OmnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  3JEKTPHUYECKOrO  COMPOTHUBIICHUS
MPOBOJAHMKA OT €r0 JJIMHBI, TUIOIIAIU MOMEPEYHOr0 CEYSHHs U MaTepHarna.

8. IlpoBepka mpaBuia CIOKEHHUS HANPSDKEHUN NpU MOCIEAOBATEIHHOM COEAMHEHUU
JIBYX PE3UCTOPOB.

9. IlpoBepka npaBuiia Jyisl CUJIbI TOKA NP NapaieIbHOM COETUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI AIEKTPUUIECKOTO TOKA, UYIErO Yepe3 Pe3UCTOp.

11. OnpeneneHre MOIHOCTH 3JIEKTPUUECKOTO TOKA, BBIAEISIEMOM Ha pEe3UCTOpE.

12. UccnenoBaHue 3aBUCMMOCTH CHUJIBI TOKa, UAYIIETO Yepe3 JaMIOYKy, OT HalpsHKEHUS
Ha Heu.

13. Onpenenenue KIIJ] HarpeBaTens.

14. UccnenoBaHre MarHUTHOTO B3aUMOJEMCTBUSI TIOCTOSIHHBIX MAarHUTOB.
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15. MI3yyeHre MarHMTHOIO IIOJsl IOCTOSIHHBIX MAarHUTOB NpU HX OOBEIUHEHHUU U
pa3JelIeHuN.

16. HccnenoBanue AEMCTBHS IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI B3aUMOIEUCTBUS KAaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA M HAIIPABJICHUS TOKA B KaTYIIKE.

18. M3y4yeHue AelCTBHSI MArHUTHOTO 0JI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 n3ydeHue paboThl 3JeKTPOIBUTATEIS.

20. N3mepenne KI1/] anexTpoaBurareabHON YCTAaHOBKH.

21. OnbITHl 10 HMCCIIEOBAHUIO SIBJICHMSI DJIEKTPOMAarHUTHOM WHAYKLHHU: HCCIETOBaHUE
W3MEHEHUH 3HAYEHUs U HAIIpaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KVIACC

Pa3pnen 8. Mexanu4yeckue siBJICHUS.

Mexannueckoe nuxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTH
MEXaHUYECKOrO [JBIKEHHs. PaBHOMEpHOe IpsAMOIMHENHOE nABMXKeHHE. HepaBHOMepHOE
IpsIMOJIMHENHOE ABMKeHHE. CpenHsss U MIHOBEHHAs CKOpPOCTh Tejla IPH HEPAaBHOMEPHOM
JIBUKECHHH.

VYckopenue. PaBHOyckopeHHOE mipsiMoiinHelHOe JBkeHne. CBoOoaHoe manenne. OnbIThI
lNanunes.

PaBHOMepHOe nBMXKEHUE MO OKpykHOCTH. [lepuon u wacrora oOpamenus. JIluneitHas u
YTJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbrit 3akoH HproToHa. Bropoii 3akon Herotona. Tperuit 3akoH Herotona. Ilpunnun
CYNEPIIO3ULIUHU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: Cuila TPEHUS CKOJIBKEHHUS, CUjla TPEHUs
MOKOSI, IPYTH€ BUJbI TPEHHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHs. YCKOpPEHHE CBOOOIHOIO MaJeHUs.
JBuxenue 1uaHer Bokpyr Comnnna. IlepBas kocmmueckas ckopocTs. Heecomocts u
HIEpPErpy3KH.

PaBHOBecue marepuaabHON TOUKH. AGCONIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO TeIa
C 3aKpEIUIEHHOM OChbIO BpaiieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec Tena. M3smenenue umnyinbca. Mmmnynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TspKecTH, ynpyroct, TpeHus. CBsi3b

OHEPIuun

u pa6OTBI. HOTCHHI/IaJ'IBHaH SHEprusa TCjia, IMOAHATOrO Hald IMNOBEPXHOCTHIO 3EMIIH.

IToTrenumanpHas dHeprus cxkaroi npyxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HalmoneHne MeXaHn4ecKoro JIBUKEHHUS Tella OTHOCUTEIbHO Pa3HBIX TeJ OTCUETA.

2. CpaBHEHME IIyTE€H M TPAEKTOPUN IBMXKEHHS OJHOTO M TOTO K€ Te€lla OTHOCUTEIIBHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHune CKOpPOCTH U yCKOPEHUS NPSIMOIMHEHHOTO IBU>KEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBU)KCHHUS.

5. HaOmroneHue nBUXEHUS Tella 10 OKPYKHOCTH.

6. HaOmroneHue MexaHMYECKUX SIBJICHHUM, IPOUCXOIALINX B cucTeMe oTcuéTa «Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KCHHH OTHOCUTEIIBHO KaOMHETa (PU3HKH.
3aBUCHUMOCTh YCKOPEHHMSI T€JIa OT MaccChl TeJla U IEUCTBYIOIIEH HAa HETO CUJIBL.

8. HaOmoneHue paBeHCTBA CHJI IPY B3aUMOJCHCTBUU TEJ.

9. Hs3meHeHue Beca Tella IPU YCKOPEHHOM JIBUKEHHH.

10. [Iepenavya nMIysibca Ipyu B3aUMOJEHCTBUY TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NIPU B3aUMOAECUCTBUH TEJl.

12. CoxpaHeHue UMITYJIbCca IPU HEYIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHue UMITyJIbca IPU a0COMIOTHO YIPYTOM B3aUMOIEHCTBUH.

14. HaGmroieHNe peakTUBHOTO JIBH)KEHUSI.

15. CoxpaHeHHe MEeXaHU4eCKOM SHEPIUU IPpU CBOOOJHOM MaICHHH.

16. CoxpaHeHue MEXaHUYECKOW PHEPTHH NPH IBUKEHUU TeJla MOJ] IeHCTBUEM NPY>KUHBI.

Jlabopamopnwvie padbomot u onvimol.

1. KoHcTpyupoBaHue TpakTa Juis pa3roOHa W JAJIbHEHIIEro paBHOMEPHOTO JABM)KEHUS
LIApUKA UK TEJIEKKH.

2. OmnpeneneHue CpeqHEd CKOPOCTU CKOJBXEHHUS OpycKa WM JBHXKEHHs IapHUKa 0
HAKJIOHHOM INIOCKOCTH.

3. OmpexneneHue YCKOpEHHUs Tella NpPU PABHOYCKOPEHHOM JBMKEHMHM IO HAKJIOHHOMN
IIJIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHM MPH PABHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka THMOTE3BI: €CIM TPH PABHOYCKOPEHHOM JIBIDKCHHHM 0€3 HadaJbHOU
CKOPOCTH IyTH OTHOCSTCS KaK psA HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IIPOMEXYTKH BPEMEHH OJMHAKOBBI.

6. HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHIJIBI HOPMaJIbHOTO
JIaBJICHMSL.

7. Omnpenenenne kKodPPuIMeHTa TPECHUS CKOTBKCHHUS.

8. OmnpeneneHue kECTKOCTH MPY>KUHBL.



9.

Omnpenenenue paboOTBl CWIIBI TPEHUS MPU PAaBHOMEPHOM JBWKEHMM Tejla IO
TOPU30HTAIILHON ITOBEPXHOCTH.

10. Onpenenenne pabOTHl CHIIBI YIPYTOCTH TPH MOABEME TIpy3a C HCIOIb30BAaHUEM

HCEIIOJABM>XKHOI'O U IIOABHXKHOI'O OJIOKOB.

11. M3y4yeHne 3aKOHA COXPAHEHUSI SHEPTUU.

Pa3nesn 9. Mexannveckue Koj1e0aHUs M BOJIHBI.

Konebarenbnoe nmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEpPHOA, 4acToTa,
amIuTyna. MaremMatudecKuil M NPYKUHHBIA MasTHUKWU. lIpeBpamieHue sHepruum Ipu

K0JIe0aTEeIbHOM JIBH)KEHUU.

3aryxaromue konebanus. Beinyxknennsle koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CaoiicTBa Mexannueckux BoJH. [IpogonabHbie U nonepeyHbie BOIHBL. J[JIMHA BOJHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4eCcKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['pomMKOCTb 3ByKa U BbicOTa TOHA. OTpaskeHue 3ByKa. MIHppa3ByK U yIbTpa3BYK.

Hemoncmpayuu.
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Habmonenune xonebanuil Ten noj 1eHCTBUEM CHIIBI TSDKECTH M CUJIbI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HaGumoeHne BEIHYKACHHBIX KOJICOaHUI M pe30HaHCa.

PacripoctpaneHue npoJOIbHBIX U IIOTIEPEYHBIX BOJIH (Ha MOJIEINN).
HaGumtoieHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKYCTHUYECKHI pe30HaHC.

Jlabopamopnuvie padbomot u onvimol.

1.
2.
3.

7.

Omnpenenenue 4acToThl U Ieproia KoieOaHui MaTeMaTHYeCKOro MasTHHKA.
OnpezneneHye 4acTOThl U MepHoja KojaeOaHU NPYKUHHOIO MasiTHUKA.

HccnenoBanue 3aBHCHMOCTU IEpuojia KosieOaHWH IMOJBEIIEHHOTrO0 K HHUTU Ipy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NEpHOJa KoJeOaHUH NPYKMHHOTO MasiTHUKa OT Macchl
rpysa.

[TpoBepka HE3aBUCHUMOCTH Iepuojia KojeOaHUil rpys3a, MOJABELUIEHHOTO K HUTH, OT
Maccsl Ipy3a.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IepHofa KoJeOaHUH MPYKUHHOTO
MasiTHUKA OT Macchl Ipy3a U KECTKOCTH NMPY>KUHBI.

W3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

Paznesn 10. Di1eKTPOMArHUTHOE 10JI€ M JIEKTPOMATHHUTHBIC BOJIHBI.
DJEKTPOMAarHUTHOE ToOJie. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkasa 35eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHue 3JI€KTPOMArHuTHBIX BOJIH JIJI COTOBOM

CBsI3H.

DneKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBOICTBA 2JIEKTPOMAarHUTHBIX BOJIH.
BonHOBBIE CBOMCTBaA CBETA.

Jlabopamopnwvie padbomot u onvimol.

1.

HByLICHI/IC CBOICTB SJICKTPOMAIrHUTHBIX BOJIH C TTIOMOIIBIO MOOHUJILHOTO TCJ'IC(I)OHEL

Pasznen 11. CBeToBLI€e IBJICHHUS.
JlydeBass monenb cBeta. Mcrounumkm cBera. IIpsMonuHeiHOe pacrpocTpaHEHHE CBETa.
3armenus Connua u JIynsl. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETa.



[Ipenomnenue cBeta. 3aKoH mpenomiieHus: cBeTa. [lolHOe BHYTpeHHEE OTpaKEHUE CBETA.
Hcnonp30BaHue MOJIHOTO BHYTPCHHCTO OTPAKCHHUA B OIITUYCCKUX CBCTOBOAX.

Jlunza. Xox nyuedr B nmH3ze. Omnrtuyeckas cucrema (oroanmapara, MUKPOCKONA U
Teneckona. ['a3 kak ontuyeckas cucreMa. biim3opykocTs U JATbHO30PKOCTb.

Pasnosxxenue 6enoro csera B ciekTp. OnbiTel HptoToHa. CriojkeHne CeKTPalbHbIX I[BETOB.
Hucniepcus ceera.

Hemoncmpayuu.
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[IpssMonnHEITHOE pacpOCTpaHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tomryuenue n300pakeHUid B TUIOCKOM, BOTHYTOM H BBITTYKIJIOM 3€pKaJiax.
IIpenomuenue ceera.

OnrTuyeckuii CBETOBO/I.

Xox JIydeit B coOuparomiei JTruH3e.

XoJ1 Ty4deil B pacCerBalOIICH JIMH3E.

[Tomyuenue n300pakeHU C TOMOIIBIO JTUH3.

[Mpuntun aeictBus Goroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mopens riasza.

11. Pa3nosxenue 0enoro cBeTa B CHEKTP.

12. [Tomyuenue 6em10ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnosie pabomot u onvimel.

1.
2.
3.

No vk

Hccenenosanne 3aBUCHMOCTH yIJIa OTPaKEHHs CBETOBOI'O JIy4a OT yIjla NaJeHHs.
N3y4yeHnune xapakTepuCTHK N300pa)KeHUs IIPEeMETa B INIOCKOM 3€pKalle.
Hccnenopanne 3aBUCMMOCTH yIUIa NIPEJIOMIIEHHs CBETOBOTO JIyda OT yIJIa IaJeHUs Ha
IPaHULE «BO3LYX—CTEKIIO».

[Nonyuenue n300paskeHUil C HOMOLIBIO COOMPAIOLIEH JTUH3BL

Omnpenenenne GOKyCHOrO pacCTOSHUS U ONITHYECKOH CHIIbI COOMpPAIOLIEH JINH3BI.
OmBITHI IO Pa3I0KEHUIO OEJIOr0 CBETA B CIIEKTD.

OnbITEl IO BOCHPHATHIO I[BETA MPEIMETOB NPU HMX HAOIIONEHHM Yepe3 IBETOBBIC
(GUIBTPBL.

Pa3zngen 12. KBanToBble sIBJIeHHUS.

OmnswiTel Pesepdopaa u mnanerapuas mojnenb aroma. Moaens atoma bopa. Mcnyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHTHI. JInHENYaThIe CIIEKTPHI.

PanunoaktuBHOCTh. Anbda-, O6eta- u ramma-usinydeHus. CTpoeHHWE aTOMHOTO sipa.
Hyknonnass moxens atomHoro siapa. M3oronsl. PanumoaktuBHble mnpeBpaimeHus. Ilepuon
noJIypacnaaa aTOMHBIX sJIep.

SAnepHble peakiyy. 3aKOHbI COXPaHEHUsI 3apsSA0BOI0 U MAacCOBOIO YHCEN. DHEPIUs CBA3U
aToMHbIX saep. CBs3p Macchl U sHepruu. Peakumm cuHte3a u geneHus sjep. Mcrounukum
sHepruun CosHIA U 3BE3N.

Snepnas snepretuka. JleiicTBUA paJuoaKTUBHBIX U3TyYEHUN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

oV kwnNRE

CHGKTpI)I N3JIYUYCHUA U ITOTJIOICHUA.

CrexTpsl pa3IuyHbIX Ta30B.

CnexTp Bogopo/a.

Hab6mronenue TpekoB B kamepe BuibcoHa.

Pabora cuéryrka HOHU3UPYIOMIUX U3TYyUSHHH.

Perucrpanus nznmydeHuns NpUpOIHBIX MUHEPAIOB U IPOIYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HaOmroeHue CIUTONMIHBIX U IMHEHYATHIX CIIEKTPOB U3ITyUEHUSI.

2. HccnenoBaHue TPEKOB: HM3MEPEHUE SHEPIUM YacTULBI 110 TOPMO3HOMY IyTH (IIO

dboTorpadusm).

3. HMsmepenue paguoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 1AM MOIYIb.

[ToBTOpUTENBEHO--0000IIAIOIIMKA ~ MOAYJIb TpPEAHA3HAYeH I CUCTeMaTH3allid |
0000111eHUsT TPEMETHOTO COJICPKAHHS U OTIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3yYEHUHU
BCEro Kypca (pU3MKH, a TakkKe Ui MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMEHY IO
buzuKe 11t 00yJaroIMXCs, BRIOPABIIMX 3TOT YUCOHBINH MPEIMET.

[Ipy wW3ydyeHWHM JAHHOTO MOJIYJS PEATUM3YIOTCI H  CHCTEMATU3HPYIOTCS — BUIBI
NeSITeIbHOCTH, Ha OCHOBE KOTOPBIX oOOecneumBaeTcs JOCTIDKCHHE NPEIAMETHBIX U
METaNnpeMETHBIX IJIAHUPYEMBbIX PE3yJIbTaTOB 00ydeHHs, (HOPMUPYETCS €CTECTBEHHOHAYYHAas
rPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICJIOBAHMS SIBICHUN MPUPOABI U TEXHUKH,
OBJIAJICHUC YMEHUSMHU OOBSICHATh (PUINUYCCKUE SBJIICHHS, IMPUMCHSSI ITOJTYYCHHBIC 3HAHUS,
pelaTh 3a/1a4k, B TOM YUCJI€ KAYECTBEHHbIE U SKCIIEPUMEHTAJIbHBIE.

[TpuHIMNIHATBHO AEATEIHHOCTHBIA XapakTep JaHHOTO pa3felia pealns3yercs 3a CYET TOoro,
4TO 00yYaroUIUeCs BBHITOIHSAIOT 3a/1aHUs, B KOTOPBIX UM IMPEAaraercs:

Ha OCHOBE ITOJIyUYEHHBIX 3HAHUN PACMO3HABATh U HAYYHO OOBSICHATH (DU3MUYECKHE SBIICHHS
B OKPY’KaroUIed MPUPOIE U MOBCEIHEBHOM KU3HU;

MCIOJIb30BaTh HAayYHbIE METOJbI MCCIEAOBaHUSA (PU3NYECKUX SIBICHHUH, B TOM YHCIE IS
MPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HAMOOJIEEe BaXKHBIX JIOCTIKEHUN COBPEMCHHBIX TEXHOJIOTHH,
HaIpUMep, MPAKTUYECKOTO WCIOIb30BAHUS PA3UYHBIX HCTOYHHKOB DSHEPrUM HA OCHOBE
3aKOHa MPEBPAICHHS U COXPAHEHUS BCEX U3BECTHBIX BUIOB SHEPTHHU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOTO 0OIIEero oOpa3oBaHWs HaIpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U IMIPECAMETHBIX O6p330BaTeHBHBIX PE3YJIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUS:

— IpOSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHIMCKON (hU3UYECKOM
HayKH;

— [IEHHOCTHOE OTHOILIEHHE K TOCTHKEHUSIM POCCUICKUX YUEHBIX--(DU3HUKOB,

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS

— FOTOBHOCTh K aKTHUBHOMY y4YacCTHIO B 0OCYKJI€HUHU OOIIECTBEHHO 3HAYUMBIX M ATHUECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTHUKEHUH (PU3UKU;

— OCO3HAaHHE BaXHOCTU MOPAJIbHO--3TUYECKUX MIPUHIIUIIOB B ACSTEIBHOCTH YUEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

— BOCIPHUATHE ICTETHUECKUX KauyecTB (PU3MUECKON HAyKU: €€ TapMOHMYHOIO MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) IEHHOCTH HAYYHOT'0 O3HAHMSA:

— OCO3HAHME LEHHOCTU (PU3MYECKON HAyKHM KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIEH COCTABISIONIEH KYIbTYpPHI;

— pa3BUTHUE HAYYHOH JIF0O03HATENBHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TEIbHOCTH,

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONOTYYHS:

— OCO3HAaHME LIEHHOCTH 0e30macHoro obpasa KHU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM
MHUpE, BaXXHOCTH TMpaBWiI OE30IaCHOrO IMOBEACHHUS Ha TpaHCIOpTe, Ha JIOporax, C
AIEKTPUUYECKUM U TEIJIOBBIM 000PY/I0BAHUEM B JIOMAITHUX YCIOBUSX;

— c(hopMHpPOBAHHOCTH HaBbIKa pedrekcuu, MpU3HaAHHE CBOETO MpaBa Ha OIIUOKY U TaKOTO
e IIpaBa y Ipyroro 4ejoBeKa;

6) TpyaoBOro BocnuTaHUs:

— aKTHBHOE y4yacTHE€ B PEIIeHUU MPaKTHYECKUX 3a7au (B paMKax ceMbH, 00pa3oBaTeNbHOMI
OpraHM3aliy, Tropoja, Kpas) TEXHOJOTMYECKOW W  COLMAJbHOW HaIpaBIEHHOCTH,
TpeOYIOMMX B TOM YHCIIe U (PU3UIECKUX 3HAHUIA,

— UHTEpEC K MPaKTHUYECKOMY U3YUEHHIO PodeccHil, CBSI3aHHBIX ¢ (PU3UKOI;

7) 3K0JI0TrMYeCKOT0 BOCIIMTAHMS:

— OpHUEHTalusi Ha MpUMEHEHHE (PU3MYECKUX 3HaHWM [Js pelleHus 3agad B o01acTu
OKpY’KaloIlllel cpeibl, MJIAHUPOBAHUS MOCTYNKOB M OIIEHKM MX BO3MOXHBIX IOCJEICTBUN
JUISL OKPY>KaroIen CpeJibl;

— OCO3HaHHUE TTI00aJIBbHOrO XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U MyTell UX peleHus;

8) ajanTannu K U3MEHSIOIIUMCS YCJIOBHAM COLMAIBLHON U MPUPOAHOM Cpe/bl:

— MOTpeOHOCTh BO B3aWMOJACWCTBUM TMPH BBINOJIHEHUU HCCIEIOBAaHUI M IPOEKTOB
(hU3UYECKOI HAIPABICHHOCTH, OTKPBITOCTD OTBITY M 3HAHUSAM JIPYTHX;

— MOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO AESITEIbHOCTb;

— NOoTpeOHOCTh, B (POPMHpPOBAHMM HOBBIX 3HAHWW, B TOM uHucie (OPMYIUPOBATH HUIEH,
TIOHSTHS, TUTIOTE3BI O (PU3HIECKUX OOBEKTAX U SIBJICHUSX;



e — OCO3HaHHUE JAe(HUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (pU3MKH;

® — [JJAaHHUPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUII;

¢ — CTPCMIICHUC AaHAJIM3UPOBATH U BBIABJIATH B3AUMOCBA3U IIPUPOAHI, O6IJ.I€CTB3, 1 3KOHOMUKMU,

B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘I€CKI/IX 3HaHI/II71;

e — OIICHKAa CBOMX JCUCTBUH C YYETOM BIHMSHHUS Ha OKPYKAIOIIYIO CpeIy, BO3MOXKHBIX
1J100aBHBIX TOCIEACTBUM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpraTe OCBOEGHMS MpOrpaMMbl IO (HU3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuaromierocsi Oyayr chOpMUPOBAHBI MeTalpeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME I103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JEHCTBHUS, KOMMYHUKATHBHBIE
YHUBEpCaJIbHbIE YUeOHBIC ICHCTBHS, PETYIATUBHBIC YHUBEPCAIbHbBIC YUeOHbIC IEHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHBepPCAIbHbIe yueOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBJIATH M XapaKTEPU30BaTh CYIECTBEHHbBIC IPU3HAKN O0OBEKTOB (SIBJICHHN);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKALINK, OCHOBAHMS JUIsi 0000IIeHHS
Y CPaBHECHHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M NMPOTHBOPEUMS B PACCMAaTPUBACMbIX (haKTax, JaHHBIX U
Ha6J'IIOIleHI/I$IX, OTHOCAIIIUXCSA K (1)I/I3I/ILI€CKI/IM SIBJICHUAM,

BBISIBJIATH NPHYMHHO--CJIECTBEHHBIC CBSI3M NPU W3YYCHUU (PU3NYECKUX SIBICHUH WU
nmponeccoB, AcjaTb BbBIBOALI C HCIOJbB30BAHUCM ACAYKTHBHBIX W HWHAYKTUBHBIX
YM038,KJHO‘~IGHI/II7I, BbIABUI'aTh T'UIIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘-IGCKI/IX BCJIMYMH,
CaMOCTOSITENIbHO ~ BBIOMpATh CHocoO pemieHus ydyeOHoW (u3nueckodl 3agauu
(cpaBHEHHE HECKOJBKMX BAPHMAHTOB pEUICHHUs, BHIOOp Hamboyiee MOIXOMASIIETO C
y4€TOM CaMOCTOSITENTLHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBbIe nccienoBaTenLCKHeE AeliCTBUSA:

HCIIOJIB30BATh BOIIPOCHI KaK HCCIIe0BAaTEIbCKUM HHCTPYMCHT I1O3HAHMU,

MNpoBOAWUTL IO CAMOCTOSATCIBHO COCTAaBJICHHOMY IUIaHY  OIIBIT, HECJIOKHBIN
q)H3quCKHﬁ OKCIICPUMCHT, HeOOoIbIII0e HUCCICIOBAHUC CI)I/ISI/I‘ICCKOFO SBJICHUA,
OLICHUBATh HAa NMPUMCHUMOCTb U JOCTOBCPHOCTH I/IH(1)0pMaI_II/IIO, INOJIYYCHHYIO B XOIC
HCCJIICAOBAHUS WJIN SKCIICPUMCHTA,

CaMOCTOATCIIbHO (bOpMyJ'II/IpOBaTB O606H_I6HI/IH U BbBIBOJABI II0 PpE3yJibTaTaM
HpOBeI[éHHOI‘O Ha6JHO)IeHI/IH, OIIbITa, UCCIICIOBAHUI,

IMPOTrHO3UPOBATH BO3MOKHOC JalbHEHIIee Pa3BUTHC (1)1/131/1‘ICCKI/IX IMPOLECCCOB, a4 TAKKEC
BBIIBUT'aTh NPCAIIOIOXKCHUSA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTax.

Patora ¢ undopmaumeii:

IPUMEHSTh Pa3UYHbIE METOJbl, MHCTPYMEHTBHl U 3alpochl MPH TOUCKE U OTOOpe
uH(pOpMallMU WK JaHHBIX ¢ YU4ETOM MpeIoKEeHHON yueOHOo! (hru3nueckoi 3a1auu;
aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO PA3ITUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;



CaMOCTOSITENIFHO BBIOMpPATh ONTUMANbHYIO (hOpMy TMpeAcTaBiIeHUs HH(OpManuu u
WUTIOCTPUPOBATh pelIaeMble 33Ja4d HECIOKHBIMH CXEMaMH, JuarpaMMaMH, HHOH
rpadukoif 1 UX KOMOUMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpPCaJIbHLIC yqeﬁnble JelCcTBUA:

B XOJie OOCYXAcHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JTabOpPaTOpPHBIX paboOT U
IPOEKTOB 33/1aBaTh BOIIPOCHI IO CYIIECTBY O0CYKIaeMON TEMbI U BBICKA3bIBATh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4d U MOAJIepKaHue 0JIaroKenaTeIbHOCTH OOIICHHS,;
COIIOCTAaBJISITb CBOU CYXKXKACHUA C CYXIACHHUAMHU APYIruX YYaCTHUKOB JAuajiora,
OoOHapY)KUBATh PA3IMYKE U CXOJICTBO TO3HIIUH;

BBIPpAXKAaTb CBOXO TOYKY 3PCHUSA B YCTHBIX U IIMCbMCHHBIX TCKCTAX,

HY6J'II/I‘IHO MMpEaACTaBJIATh PE3YIbTAThL BBITIOJIHEHHOT'O (1)I/I3I/I‘I€CKOFO OIlbITa
(9KCIIepUMEHTA, UCCIICIOBAHMUS, TIPOCKTA);

INOHUMATb W HCIIOJIL30BATh IMPCHUMYIICCTBA KOMaHI[HOﬁ nu I/IHI[I/IBI/IZ[yaJIBHOI\/JI paGOTbI
NIPU PEIICHUU KOHKPETHOM (pr3ruecKor mpoOIeMsl,

MNpUHHUMAThL LCJIA COBMECTHOU ACATCIIbHOCTH, OPraHU30BbIBATH HeﬁCTBHﬂ no eé
JOCTHDKEHUIO: PACIPENIeNIATh POJIH, 00CY)KAATh MPOLECCH U PE3yJIbTaThl COBMECTHOM
paboTbl, 06001I1aTh MHEHHS HECKOJIBKUX JIFO/ICH;

BBINOJIHATh CBOK 4acTh Pa0OThI, JOCTHras Ka4eCTBECHHOTO pe3yJbTara MO CBOEMY
HaIpaBJICHHUIO U KOOPJAUHHPYSI CBOU [[ef/'ICTBI/Iﬂ C APpYTMMHU YWICHAMU KOMAaHbI;
OLICHUBATh KAueCTBO CBOETO BKJIaJAa B OOMMUH TPOAYKT IO KPUTEPHUSM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMOICHCTBUSI.

PeryasiTuBHbBIe yHHBepcaabHbIe y4eOHbIe AeiicTBUSA

Camoopranu3amnus:

BBISIBJISATH IPOOJIEMBI B dKU3HEHHBIX U YUE€OHBIX CUTYAIUSX, TPEOYIOIIMX Ui peIICHHs
bu3znyecKuX 3HaAHMI;

OPUEHTUPOBATLCSA B Pa3IMUYHBIX MOAXOAAX MNPUHATHS PEIICHUN (MHIUBUAYAIbHOE,
INPUHITHE PELLIEHUs B TPYIIIE, IPUHATHE PELICHUH IPyIIon);

CaMOCTOSITENIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3aaud WM IUIaHa
UCCIIIOBaHMsl C Y4ETOM MMEIOLIMXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHUN;

Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJ’IL, SMOLMOHAIbHBIA HHTEJLJIEKT:

J1aBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U MpeIaraTh IIaH €€ U3MEHEHNS,

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEIOCTUKEHMS) pe3yJIbTaTOB JESITeNbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHTb KOPPEKTUBBI B JIEATEIHHOCTh (B TOM YHCJIE€ B XOJ BHIMOJIHEHUS (PU3HUECKOTO
UCCIICIOBAaHUST WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBbCTB, M3MEHMBIIUXCS
CUTYallUii, YCTAHOBJIEHHBIX OMIMOOK, BO3HUKIIIUX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBHSIM;

CTaBUTb ce€0s1 HA MECTO APYrOro 4eJOBEKa B XOJE CIOpa WM JTUCKYCCUU HA HAyYHYIO
TE€MY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

pu3HaBaTh CBOE MpaBO Ha OMIMOKY MpU peuleHHH (QU3UYECKHX 3a1ad Wi B
YTBEPKJICHUAX Ha HAy4YHbIE TEMBI U TAKOE K€ IIPaBO JAPYroro.



INPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenust B 7 Kjacce MpeIMETHBIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y O0YUAIOIINXCS YMEHUM:

UCTIOJIb30BaTh TOHATHS: (U3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOICHNUE,
9KCHEPUMEHT, MOJEJb, TUIIOTE3a, eIUHUIBI (PU3MUECKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHble COCTOSIHUS BellecTBa (TBEPIOE, XKMUIKOE, ra3000pa3zHOE), MEXaHUYECKOe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  IPSIMOJUHEIHOE),  TpaeKTopHs,
paBHOAEWCTBYIOImast cuia, aedopmarus (ynpyrasi, IUIACTHYECKasi), HEBECOMOCTb,
COOOLIAIOIIUECS COCYIbI;

paznuyath sBreHus (IudQy3us, TEIUIOBOE IBUKEHHUE YaCTHUI] BELIECTBA, PABHOMEPHOE
JBIKCHUE, HEPAaBHOMEPHOE JIBWJKEHUE, UHEPLHUA, B3aMMOJEHCTBUE TEINI, PAaBHOBECHE
TBEPABIX TEI C 3aKPEIUVIEHHOM OCBhIO BpallleHUs, Iepelada JaBJICHHUS TBEPIAbIMU
TEeJIaMH, KUAKOCTSIMH M ra3aMu, aTMOC(HEpHOE JaBJIeHUE, IIJIAaBaHUE Tell, TPEBPAILCHUS
MEXaHUYECKOM 3HEPIUn) MO ONMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJIICHUE;

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (PM3MUECKUX SBICHUI B OKPY)KAIOIIEM MHpE, B
TOM 4Mcie (u3nyeckue sBICHHS B MPUPOJE: NMPUMEPhl ABWKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOJAE, ACHUCTBUE CUIBI TPEHHS B INPUPOJAE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBICHHS Ha JXKMBOH OpraHU3M, IUIaBaHHE DHIO,
pblYary B TeJe YelOoBeKa, IPU 3TOM IEPEeBOJUTH MPAKTUUYECKYIO 33Jauy B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOICTBA (IPU3HAKN) (PU3HUECKUX SBICHUMH;

OIKCBIBATh U3YYEHHbIE CBOICTBA Tel U (pU3MUECKUE SBICHUS, UCIOb3Ys (PU3NUYECKHE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCThb, CPEIHSSA
CKOpPOCTb, CWJIA YIPYIrOCTH, CHJa TSDKECTH, BEC Tejla, CUJla TPEHUs, JaBICHUE
(TBEpmoro Tena, KUIKOCTH, Ta3a), BHITAJKHUBAIOIIAs CUJIa, MEXaHUYecKas pabora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((QUIMEHT MOJe3HOro AEeUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIHAIbHAsl SHEPrHsi), IpU OMUCAHUU IPABUIIBHO
TPaKTOBAaTh PU3NYECKUI CMBICI UCIIOJIb3YEMbIX BEIMYMH, UX 0003HAYEHUS U €UHULIbI
(¢u3NYECKUX BEIMYUH, HAXOAUTHb (POPMYJbI, CBA3BIBAIOIIME JAHHYIO (U3UUYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMM, CTPOUTH TIpadUKH H3YUYEHHBIX 3aBHUCHMOCTEH
(bU3UUECKUX BEIHYNH,

XapakTepu3oBaTh CBOMCTBAa Tel, (PU3MUECKUE SBJIEHUS U TNPOLECCHl, HCMONb3Ys
IpaBUiia CIOXKEHHUs cuil (BIOJIb OAHOM mpsAMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBUJIO paBHOBECHs pbryara (0J0Ka), «30JI0TO€ IMPaBUIIO)» MEXAHUKH,
3aKOH COXPAaHEHUs MEXaHWYEeCKOM DHEpruu, IpHU OTOM J1aBaTb CIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MAaTEMaTUYECKOE BBIPAKEHHE;

OO0BSACHATh (U3UYECKUE SBJICHMS, MPOLECChl M CBOWCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CUTYyallui MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATh NPUYUHHO-
-CJIEJICTBEHHbIE CBSI3M, CTPOUTH OOBSICHEHHE U3 1—2 JOrMUYECKUX IIaroB ¢ OMOpPOW Ha
1-2 u3ydyeHHbIX CBOWCTBa (PU3MYECKUX SBICHUN, (PU3MUECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemate pacu€THble 3adauyd B 1—2 [eHCTBUSA, HCIOJBb3YS 3aKOHBI U (QOPMYJIBL,
CBs3bIBalOIlME (U3MUYECKHE BEIWYMHBI: Ha OCHOBE aHajiu3a YCJIOBUS 3aJauu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PM3UYECKHE BEIUYMHBI B (POPMYINIBI U



MIPOBOJIUTH PAcCYEThl, HAXOJIUTh CIPABOYHBIC JaHHBIC, HEOOXOMUMBIC ISl PEIICHUS
3a/1a4, OI[CHUBATh PEATHCTUYHOCTh MOMy4YeHHON (PU3MUECKON BEITMUNHBL,
pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIIMTh IPU TOMOIIU (PU3HUESCKUX
METOJIOB, B OINMWCAaHUM HCCIICIOBAHUSA BBIACHATH IPOBEPSAEMOE MPEIAIIOI0KEHUE
(rurmoTesy), pa3auvaTh W HHTEPIPETUPOBATH IOJYYEHHBIH pE3ynbTaT, HAXOIUTh
OIMOKH B XOJI€ OTIBITA, JICJIaTh BBIBOIBI 110 €TI0 PE3yJIbTaTaM,

IIPOBOJIUTH OIBITHI IO HAOTIOJACHUIO (PU3MYECKUX SBICHUN WU (PU3UYCCKUX CBONCTB
Ten: (GOpPMYIUPOBAaTh TMPOBEPSEMBbIE TPEIIONIOKEHUS, COOMpAaTh YCTAaHOBKY W3
MPEUIOKEHHOTO 000PYI0BaHNUS, 3alMCHIBATh XOJI OMbBITa H (POPMYITHPOBATH BHIBOIBL;
BBITIOJIHSITh TIPSIMBIE U3MEPEHUS PAaCcCTOSHUSA, BPEMEHH, MacChl Tejla, 00bEéMa, CHIIBI U
TEMIEPATypPhl C UCIOJIH30BAHUEM AHAIOTOBBIX W HU(POBBIX MPUOOPOB, 3aIMUCHIBATH
MOKAa3aHusl TPUOOPOB C YUETOM 3aJaHHON aOCOFOTHON MOTPEITHOCTH N3MEPCHHIA;
MPOBOJNTH MCCIICIOBAHUE 3aBUCHMOCTU OJHOW (DM3MUYECKON BEIWYWHBI OT JAPYroM C
HCITOJIb30BaHUEM TIPSIMBIX U3MEPEHUH (3aBUCHMOCTH ITYTH PAaBHOMEPHO JBIIKYIIIETOCS
Tejla OT BPEMEHU JIBUKEHUS Tejia, CUJIbI TPEHHUS CKOJBKEHMS OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEH TEJI ¥ HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIONIAN
CONIPUKOCHOBEHHUSI TEJI, CUJIbl YIIPYTOCTH OT YIJIMHEHUS MPY>KUHBI, BHITAIKABAIOIIECH
CWIBl OT O0BEMa MOTrpYKEHHOM 4YacTHM Tela W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Tella, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO Teo,
YCIIOBHM TIJIaBaHUsI TE€J, YCJIOBUW pPAaBHOBECHS pblyara M OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHWHM Y49€OHOTO HCCIICIOBaHUS, COOMpATh YCTAHOBKY W  BBHITIOJHSTH
U3MEpEHUS, CIeAysl NPEUIOKCHHOMY IUIaHy, (PMKCHPOBATh PE3YNIbTATHI MOJYICHHOMN
3aBUCUMOCTH (PU3MUYECKHX BEJIWYMH B BHJE NPEIIOKCHHBIX TaOJHIl U TpaduKoB,
JienaTh BbIBOJIBI IO PE3yJIbTaTaM UCCIEI0BAHMS;

MIPOBOJIUTh KOCBEHHBIC HM3MEpEHUs (U3MYECKUX BEJIWYUH (IJIOTHOCTH BEIIECTBA
JKUJIKOCTH W TBEPAOrO TENa, CUJAa TPEHHS CKOJIBKECHUS, JaBJIICHUE BO3AyXa,
BBITAJIKUBAIONIASl CHJIA, JICHCTBYIOIIAs Ha TMOTPYKEHHOE B IKUAKOCTh TEJIO,
KOX((GUIIMEHT TOJIE3HOTO NEHCTBHUS MPOCTHIX MEXaHU3MOB), CIEAys MPEIsIOKEHHON
WHCTPYKIIMU: TIPH BBIOJIHEHUH W3MEPEHUI COOMPATh SKCIIEPUMEHTAIFHYIO YCTAHOBKY
W BBEIUHCIATH 3HAUCHNE HCKOMOM BEITHYHNHEL,

coOnrofaTh TMpaBuja TEXHUKUM O€30MacHOCTH TMpu pabore ¢ JTabopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPHUHIMMBI JEHCTBUS TPHOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIUECS COCYIbI, OapOMETp, pblyar, MOABUKHBIN 1
HENOABILKHEIN OJIOK, HAKJIOHHAS IIJIOCKOCTh;

XapaKkTEepU30BaTh TMPUHIMIBI JEHCTBUS HM3YYCHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX OMHMCaHUA (B TOM YHCIE: MOAIIUIMHUKH, YCTPOMCTBO
BOJIOIIPOBOJA, THAPABIMYECKUN IMPECC, MAHOMETP, BBICOTOMED, IMOPIIHEBOW HACOC,
apeoMeTp), MCIONB3Ysl 3HAHUSA O CBOMCTBAaX (PU3WUYECKUX SIBJICHUH M HEOOXOIUMBIC
(bu3HYecKue 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJIUTH MPUMEPHl (HAXOIUTh HHPOPMAIMIO O TWpHUMEpax) NPaKTHUYECKOTO
WCIIOJIh30BAaHUS (PU3WYECKUX 3HAHWUM B TOBCEAHEBHOW JKM3HU ISl OOecredeHus
0e30macHOCTH TpU OOpalieHuH ¢ TpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHsI 370pPOBbsi M COONIOACHHUS HOPM OKOJOTHYECKOTO TIOBEIEHHUS B
OKpYKarollleu cpee;



OCYILECTBIISATh OTOOp HMCTOYHUKOB HMH(popmanuu B MHTEepHETE B COOTBETCTBUU C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLINXCS 3HAHUM U IIyTEM CPaBHCHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HHPOPMALINIO, KOTOPAs SBJISAETCS MPOTHBOPEUYMBON
WJIM MOKET OBITh HEJIOCTOBEPHOI;

UCTIOJIb30BaTh MIPU BBITIOTHEHUH y4eOHBIX 33aJJaHUN HAyYHO--TIONYJISIPHYIO JIUTEPATYPY
($u3MUecKOro cojaep)kaHus, CIpaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIAJeTh MPUEMAaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGPOpPMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE NMHUCbMEHHbIE M YCTHbIE COOOIIEHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(opManuu (Gpu3n4ecKoro coaep kaHus, B TOM 4YUCIIe MyOJINYHO J1eN1aTh
KpaTKhe COOOIICHUS O Pe3yJIbTaTax MPOEKTOB MM y4EOHBIX UCCIICAOBAHUM, IPH ITOM
IpaMOTHO HUCHOJb30BAaTh HM3YyYCHHBIH MMOHATUHHBIA anmapar Kypca (usukw,
COIPOBOKAATh BBICTYIIJICHUE NIPE3ECHTALUEH;

IPY BBIMOJIHEHUH Y4EOHBIX MPOEKTOB U MCCIEAOBAHHM pacrpeneniarth 00sS3aHHOCTH B
IPyIIE B COOTBETCTBUM C ITOCTABJICHHBIMHU 3a/1adyaMH, CJIEAUTD 3a BBIIIOJIHEHUEM IUIaHA
JEeICTBUH, aJeKBAaTHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb T'PYIIIBL,
BBICTPAMBaTh KOMMYHUKATUBHOE B3aUMOJCHCTBHE, YUUTHIBAasi MHEHUE OKPYKaIOLIUX.

K konny oOyuenus B 8 kJjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM ypPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Y OOYUAOIIUXCSI YMEHHI:

UCIIOJIb30BaTh IMOHATHUSA: Macca U pa3Mepbl MOJEKYN, TEIJIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Telna,
HACBHILIECHHBI U HEHACBIILICHHBIN MMap, BJIA)XHOCTh BO3yXa, TEMIIEPATYPa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN 3JIEKTPUUYECKHUI 3apsl, dJIEKTPUUECKOE
1oJIe, IPOBOJHUKH W JUDJEKTPUKH, MOCTOSIHHBIA 3JIEKTPUUECKUI TOK, MarHUTHOE
oJIE;

pa3iuuaTth SIBICHUA (TEMJIOBOE pacIIUpeHHe W CXKaThe, Teromnepesnada, TeraoBOe
paBHOBECHE, CMa4yMBaHHWE, KaNWULIPHBIE SBICHMS, UCIAPECHHUE, KOHICHCALUs,
TIJIaBJICHUE, KpHUCTaJUIA3aLNs (oTBepaeBaHue), KHIICHHE, TerIoneperaya
(TeTIONPOBOTHOCTh, KOHBEKIIHS, W3JIYYCHHE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBHE
3apsAa0B, JACHUCTBUS JIIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMOJIECHCTBHUE
MAarHuTOB, JAEHCTBUE MATHUTHOTO IIOJI HA MPOBOAHUK C TOKOM, 3JIEKTPOMATHUTHAs
WHIYKIMSA) TIO OINHUCAHUI0 HX XapaKTEePHBIX CBOMCTB W HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOUIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBJICHNE U3YYCHHBIX (PU3NYECKUX SIBICHUN B OKPYKAIOIIEM MHUpPE, B
TOM 4Hclie (U3NUecKre SBJICHUS B TMPUPOJE: TMOBEPXHOCTHOE HATSDKCHHE U
KalWUIpHBIE SIBIICHUS B NPHUPOAE, KPUCTAUIBI B Mpupoje, uzinydeHue CounHia,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
DJIEKTPUYECKUE SIBJIEHUS B aTrMocdepe, DJIIEKTPUYECTBO IKUBBIX OpPTaHU3MOB,
MarHuTHOE mojie 3eMJid, Apeid MOJIFOCOB, POJIb MATHUTHOTO TOJS IS KU3HH Ha
3emIie, IONSPHOE CHUSHUE, MIPH ATOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKUX SBIICHHIA,

OTHCHIBATh U3yYCHHBIE CBOWCTBA Tel U (PU3NUYECKUE SBIICHUS, UCTIONB3Yysl (U3UUYECKHE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJIMYECTBO TEIUIOTHI, YJeIbHas
TEIJIOEMKOCTh ~ BELIECTBA, YZAENbHAsA TEIUIOTAa IUIABJICHMS, YAEJIbHAs TEIIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpPaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BIIAXKHOCTHb BO3AYyXa, AJIEKTPUYECKUN



3apsi, cuja TOKa, OJIIEKTPUYECKOE HaIpsDKeHHEe, COIMPOTUBIEHHE TMPOBOJHUKA,
yIIeTbHOE COMPOTUBIICHHUE BEIIECTBA, pab0Ta U MOIIHOCTh JEKTPUUECKOTO TOKA), TPU
OMKMCAHUU TPABWIBHO TPAKTOBAaTh (DU3MYECKHN CMBICI HCIHOJIB3YEMbIX BEIUYHH,
0003Ha4YeHHs] U €AMHULIBI (PU3UUECKUX BEIUMYMUH, HaXOIUTh (DOPMYIIbI, CBSA3BIBAIOIIUE
JaHHYI0 (HU3UYECKYI0 BEJIMYMHY C JAPYTMMH BEIUYMHAMHU, CTPOUTH TIpaduku
W3YYCHHBIX 3aBUCUMOCTEH (PU3NIECCKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBa Tel, (U3MYecCKHe SBJICHHUS M MPOLECCHl, HCHOJb3Ys
OCHOBHBIE€ TIOJIOXKEHUSI MOJEKYJISIPHO--KUHETUUECKOW TEOPUU CTPOCHHUS BEIlEeCTBa,
IOPUHLIMIT CYNEPHO3UIMKU Toyied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH Oma 11 ydacTka uemnu, 3akoH Jxoyns—JleHua, 3akoH COXpaHEHHUS
SHEpPruM, MPHU 3TOM JIaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA W 3alHCHIBATH €T0
MaTEeMaTUYECKOEe BHIPAXKECHHUE;

OO0BSCHATh (PU3MYECKHE TMPOIECCHl M CBOMCTBA TEJ, B TOM YHUCIE MU B KOHTEKCTE
cuTyaruin MPaKTUKO-OPUEHTHUPOBAHHOTO Xapakrepa: BBISIBIIATD
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE W3 1—2 JIOTMYECKUX IIAroB ¢
ornopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (DU3HUECKUX SBICHUH, PU3NUECKUX 3aKOHOB U
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3adauyd B 2-3 JEWUCTBUA, HCIONB3YS 3aKOHBI U (OPMYIIBL,
CBs3BIBAIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAllM3a YCJIOBUS 3aJadu
3alUCBHIBaTh KPaTKOE YCJIOBHE, BBIABIISTH HEJIOCTATOK JAHHBIX JIJIS PEIICHUS 3a]layH,
BbIOUpATh 3aKOHBI ¥ (OPMYIIBI, HEOOXOAUMBIE ISl €€ pPelleHus, IPOBOAUTH PACUETHI U
CPaBHHBATh MOJTYYCHHOE 3HAaYeHHE (PU3MUECKON BEIIMYUHBI C U3BECTHBIMU JAHHBIMU;
pacrmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PELIUTh MPU TMOMOIIU (PUIUIECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHHE  MCCIEAOBaHUS,  BBIICIATH  MPOBEPSIEMOE
MIPEANOJIOKEHUE, OLEHUBATh MPAaBUIBHOCTh MOPSAJIKA MPOBEICHUS] HCCIEIOBAHUS,
JienaTh BIBOJIBI;

MIPOBOJIUTH OIBITHI 1O HAOIIOJAEHUIO (PU3HUECKUX SBJICHUN WU (DU3UYECKUX CBONCTB
Ten (KamwuUIspHBbIE SBIEHUS, 3aBUCHMOCTh JIaBIE€HHUS BO3JyXa OT €ro o0béma,
TEeMIIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U HATPEBAHUS IIPU U3JTYUYEHUH OT LIBETA
W3NIydaromnie (MOrJIomarIe) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOIBI  OT
TEMIIEpaTypbl JKHJAKOCTH W IUIOMIAJA €€ TIOBEPXHOCTH, OJJIEKTpHU3AIUs Tel H
B3aUMOJICHCTBUE 3JIEKTPUUYECKUX 3aPSA0B, B3aUMOJIECUCTBUE IMOCTOSHHBIX MarHHUTOB,
BHU3yaJIM3alisl MATHUTHBIX NOJIEW MOCTOSIHHBIX MarHUTOB, I€UCTBUS MATHUTHOIO MOJIS
Ha TIPOBOJIHUK C TOKOM, CBOWMCTBA JJICKTPOMArHWTa, CBOWMCTBA SJIEKTPOJABUTATEIS
MOCTOSIHHOTO TOKa): (OopMynupoBaTh MpPOBEpPsSEMbIE TPEANOIOKEHHS, COOUPAThH
YCTaHOBKY W3 TMPEAJIOKEHHOTO O0OpydOBaHMS, OMHUCHIBATH XOJA OMNbITA U
dbopMynTUpOBaTh BHIBOJIBI;

BBITIOJIHSITh TMPSIMbIE U3MEPEHUSI TEMIIEPaTyphl, OTHOCUTEIHLHON BIIAXKHOCTH BO3]yXa,
CWJIBI TOKA, HANpPSDKEHHUS C HCIOJIb30BAHMEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
(GU3MYECKUX BEIMYHMH, CPaBHUBATh PE3yJbTaThl M3MEPEHUH C YYETOM 3aJaHHOU
a0COTIOTHON MOTPEIIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOU (DU3UYECKON BEIMYMUHBI OT JAPYTOH C
WCITOJIb30BAHUEM TPSIMBIX M3MEPEHUN (3aBUCUMOCTH CONPOTHBJICHHUS MPOBOJIHUKA OT
€ro JIJIMHBI, TUIOU[AAN MOMEPEYHOT0 CEYEHUs U YIEIbHOTO CONPOTHUBIICHUS BELIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UJIYILIETO Yepe3 MPOBOJHUK, OT HAMPSKEHUsI HA TPOBOJHUKE,
WCCJIEIOBAHNE TIOCIICIOBATEIFHOTO W MAapauIeIbHOTO COCIWHEHUM TPOBOIHUKOB):



IUIAHUPOBATh MCCIIEOBaHUE, COOMPATh YCTAHOBKY U BBINOIHITH WU3MEPEHUs, CIeAys
NPEUIOKEHHOMY TUTaHy, (PMKCUPOBATh Pe3yiIbTaThl MOJYYCHHON 3aBUCUMOCTH B BHJIE
TaOIHI U TpaUKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIICIOBAHNUS;

® [POBOJIUTH KOCBEHHBIC HM3MEPEHUs (U3NUECKUX BEIMUYUH (yJelbHas TEIIOEMKOCTh
BEIIECTBa, CONPOTUBJICHUE MPOBOJHUKA, pad0OTa U MOIIHOCThH AJIEKTPUUYECKOTO TOKA):
IUIAHUPOBATh HU3MEPEHHs, CcoOUpaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY, CIEIYys
IPEJJI0KEHHON HHCTPYKLMH, U BBIYUCIIATH 3HAUEHNUE BEIIMUNHBI,

e coOmonaTh MpaBWJa TEXHUKH Oe30macHOCTH Mpu pabore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

®  XapakTepu3OBaTh MPHUHLMUIBI JEHCTBUS HW3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOPON HAa UX ONMCAHUS (B TOM YHCIE: CUCTEMA OTOILJIEHHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMETpP, BOJIBTMETP, CUETUMK DIIEKTPHUECKON
SHEPTuH, OJJIEKTPOOCBETUTENbHBIE MPHOOPHI, HArpeBaTENbHBIE AJIEKTPOIPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, SJIECKTPOMArHUT, 3JIEKTPOJBUTATEh
MIOCTOSIHHOTO TOKAa), HWCHOJB3ysd 3HAHUS O CBOMCTBAaX (DM3MYECKUX SIBICHUH U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh TMPOCThIE TEXHHYECKHE YCTPOMCTBA M W3MEPUTENBHBIE MPUOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (3KUIKOCTHBIA TEPMOMETp, TEPMOC, MICUXPOMETP,
TUTPOMETp, JBUTATE]Ib BHYTPEHHEIO CTOpaHHUs, DIEKTPOCKOI, PEOCTaT), COCTaBISATh
CXEMBbI 3JIEKTPUUYECKUX LIETIeH C MOCIEeN0BaTeNbHbIM U NapauIeIbHbIM COEIMHEHUEM
3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX LIENel;

® T[PUBOAWTH NpUMEpPHl (HAXOAWTh HWHGOPMALKMIO O TMPUMEPAX) MPAKTUIECKOTO
UCTIOIb30BaHUST (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKHM3HHM MJIsi 0OecredeHUus
0e30macHOCTH TpuU OOpalieHuH C OpudopaMu M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHHS 3J0pPOBbsi M COOJIIOJIGHHWS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYKaroIlei cpese;

® OCYILECTBJIATh IMOMCK HHpOpMauuu (uzndeckoro cojepxkanus B VHTepHere, Ha
OCHOBE MMEIOIMXCS 3HAHUW M MNYTEM CpaBHEHHS JOINOJIHUTENbHBIX HCTOYHUKOB
BBIIETISATh MH(POpPMAIMIO, KOTOpasl SBJSETCS NPOTHUBOPEUYHMBOM WM MOMKET OBITh
HEJIOCTOBEPHOM;

® 1ICIIOJIb30BATh MPHU BBIOJHEHUHU YUEOHBIX 3aJaHUI HAyYHO--TIOMYJISIPHYIO JINTEPATYPY
(GU3MUEeCKOro CojAep)KaHus, CIpaBOYHbIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJeTh MpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs HHGOpPMAIMM U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

e co3/1aBaTh COOCTBEHHblE NUCbMEHHBIE M KpaTKHE YCTHbIE COOOLIeHHs, 00001as
MH(OPMALIMI0 U3 HECKOJIbKUX HCTOYHMKOB (PU3UYECKOrO COAEpKAHMS, B TOM 4YHCIIE
nyoJIMYHO  TPEACTaBIATh  pe3yabTaThl MPOEKTHOM MM  MCCIEI0BATENbCKOM
JEATENIBHOCTH, TIPU 3TOM T'PaMOTHO MCIOJIb30BaTh W3YYEHHBIN MOHATHHMHBIN anmapar
Kypca (pU3HKHU, COTPOBOXK/IATh BBICTYIUIEHNE TIPE3EHTALIUEH;

® [IpU BBHINOJHEHUH Y4YEOHBIX INPOEKTOB M HCCIENOBaHMNA (U3NUYECKUX IPOLECCOB
pacnpenensaTh 00sS3aHHOCTH B IPYIMIE B COOTBETCTBUU C IMOCTABIEHHBIMU 3aJayamH,
CIIEIUTh 3a BBINOJHEHHEM IIJJaHa JIeHCTBUH M KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHMBaTh  COOCTBEHHBIM BKJaJ B  JIEATENBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKaTHBHOE B3aMMO/ICHCTBHE, POSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonny oOyuenuss B 9 kjacce mpeIMeTHbIE pe3ybTaThl HA 0a30BOM YpPOBHE JOJIKHBI

oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:



UCIIOJIb30BaTh TMOHATHUS: CHUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPACKTOPHUS,
OTHOCHUTEIIbHOCTh MEXaHMYECKOIo JABMKEeHHUs, nedopManus (yrnpyras, miacTuueckas),
TpEHUE, UEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTbh U MEPErpy3Kd, LEHTP
TSOKECTH, a0COJIOTHO TBEPIOE TENO, HEHTP TSHKECTH TBEPAOIrO Tella, PaBHOBECHE,
MEXaHUYeCKHe KoleOaHWsi W  BOJHBI, 3BYK, MHOpPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JTATBHO30PKOCTh, CIEKTPhl HCIyCKaHWS W TOTJIOIIeHHs, anb(da-, Oera- W ramma-
U3JIy4EHHUS], U30TOIIbI, SACpHAs SHEPIeTHKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSAMOJIUHEHHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABIKEHHE, CBOOOIHOE MaJeHUE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEHWCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXallllhe M BBIHY)KIEHHbIE KoyieOaHUs), PE30HAHC,
BOJIHOBOE JBWXKEHHUE, OTpPaXCHUE 3BYKa, MPSIMOJMHEMHOE pPacCIpOCTPaHECHHUE,
OTpaXEHUE U IIPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPAKEHHE CBETA, PA3JI0KEHHE
0enoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTeCTBEHHAs] PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JHMHEHUATOr0 CIEKTpa HU3JIy4eHUs)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIHUX
JTaHHOE (PU3HUYECKOE SIBIICHUC;

pacro3HaBaTh MPOSIBJICHUE U3YyUYEHHBIX (PU3UYECKUX SBIICHUM B OKpYKarolieM Mupe (B
TOM 4YHcle (PU3UYSCKUE SBIICHUS B TPUPOJIC: MPHIMBEI U OTJIUBHI, JIBIKCHUE TUTAHET
ConHe4yHOM cUCTEeMBbl, PEaKTUBHOE JIBUIKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHE BOJHBI, ILyHAaMH, 3XO, I[BE€Ta Tel,
ONITHYECKUE SBICHUS B  MPHUPOJAC, OHOJOTHYECKOE  JIEHCTBHUE  BUIUMOTO,
yIBTPapUOIECTOBOIO M PEHTTEHOBCKOTO H3JIYUCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
¢dboH, KOCMHUYECKHE JIy4d, PAAHUOAKTUBHOE W3JIyY€HHUE TMPUPOIHBIX MHUHEPAJIOB,
JIECTBUE PaJIMOAKTUBHBIX M3JIYYEHHI Ha OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOIUTH
MPaKTUYECKYIO0 3a/ady B Y4eOHYIO, BBIJCNSTH CYIIECTBEHHBIE CBONCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTHUCHIBATh U3yUYEHHBIE CBOMCTBA Te U (HU3UYECKUE SBICHUS, UCTIONB3Ys (PU3UUECKUE
BEITMYUHBI (CPEeIHsISI 1 MTHOBEHHAs CKOPOCTH Tejla MPU HEPAaBHOMEPHOM JBIKECHUH,
YCKOpPEHHE, MepeMeIleHNe, MyTh, YIJIOBasg CKOPOCTh, CHJIA TPEHUs, CUJIa YIOPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOIHOTO MAaJCHHs, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHUJIBI, MEXaHWYeCKass paboTa U MOIIHOCTh, TOTCHIIMAIbHAS YHEPTUS TeJa, TOIHITOrO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTCHIIMAIbHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHYECKas
DHEprus, TMOJHAas MEXaHWYecKash HSHEeprusi, MEepuojJ M YacToTa KojeOaHuM, ATWHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHUS
cpenbl), TP ONMUCAHUU TPABWIHHO TPAKTOBATh (PU3UUYECKHI CMBICT HCIOJIb3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEIMYUH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEITUYHMHY C JPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4eHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEITUUHH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKHE SBICHUS W MPOIECCHI, UCTIONb3Ys 3aKOH
COXpPAHEHHUsI HPHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, NMPUHLHUII CYNEPHO3ULIUHU CHII,
MIPUHITAIT OTHOCUTETLHOCTH [ anuiiesi, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHBI OTPAXCHUS W TPEJIOMJICHHUS] CBETa, 3aKOHBI COXPAHEHHUS 3apsIOBOTO H
MacCcoBOTO UHCEN TMpU SACPHBIX peakUusX, MOpU HTOM JaBaTh CIOBECHYIO
(GhOopMyITHUPOBKY 3aKOHA U 3aIllUCHIBATH €M0 MATEMATHUYECKOE BBIPAKECHHUE;



OOBSICHATh (pU3MYECKHE MPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd  IPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATh  MPUYUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB C OMOPOi Ha 2—
3 u3yd4eHHBIX CBOWCTBAa (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemath pacu€THbIe 3a7a4M (OMUPAIOIIUEcs Ha CUCTEMY U3 2—3 ypaBHEHHUI ), UCTIONIb3YsI
3aKOHBl M (HOpMyJibl, CBsI3bIBarOlLIME (PU3MUYECKHE BEJIMYMHBI: HAa OCHOBE aHaIM3a
yCIOBMS 3a/laud 3alMChlBaTh KpaTKOE YCJIOBHE, BBIABIATH HENOCTAIOIINE WIIH
U30BITOYHBIC JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYETBl M  OICHMBATh PEATUCTUYHOCTh IOJYYEHHOTO 3HAYCHUS
(GU3n4eCcKOoil BETUUNHBL;

pacrio3HaBaTh NPOOJIEMBbI, KOTOpPBIE MOXXHO pEUIMTh TMPH HOMOIIM (HU3UYECKHUX
METOMOB,  MCIIOJb3ys  ONMCAHUE  UCCIEAOBAaHMs,  BBLIENATH  IPOBEpsEMOE
IPENONI0KEHNE, OLCHUBAaTh IMPABWIBHOCTh IOPSJIKA IPOBEAEHUS MCCIIEI0BaHMS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOICHUN U OTIBITOB;

IPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
TeN (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuoJia KojaebaHuil NpyXKMHHOTO MasTHUKA OT Macchl Ipy3a U )KECTKOCTU IPYKUHBI U
HE3aBUCUMOCTb OT aMIUTUTY/AbI MaJIbIX KOJeOaHUH, IPSIMOJIMHEHHOE pacpoCcTpaHeHue
CBETa, pPa3JIOKEHHE OEJIOr0 CBETa B CHEKTpP, M3YYCHHE CBOWMCTB H300pakeHUs B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTra B coOuparoniel JuH3e,
HaOJIOZICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CaMOCTOSITEIHHO
coOMpaTh YCTAaHOBKY U3 N30BITOYHOrO HaOOpa 060PYA0BaHMs, ONUCHIBATE X0 ONbITAa U
€ro pe3yJbTaThl, OPMYIUPOBATH BBIBObI;

OPOBOJIUTH IPU HEOOXOAMMOCTU CEPUI0 NPSAMBIX W3MEPEHUH, OIpeness cpelrHee
3Hau€HUE H3MepsieMON BeNIUYUHBl ((OKYCHOE pacCTOsIHHE COOMparolie JIUH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

NPOBOJUTH HCCIICOBAHUE 3aBUCUMOCTEH (DM3MYECKUX BEIMYHMH C HCIOJIH30BAHHUEM
OpSIMBIX HM3MEPEHHH (3aBUCUMOCTh IIyTH OT BPEMEHH IIPH PAaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuojia KojleOaHuid MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIjla OTPaKEHHUs CBETa OT yIja HaJeHHs U
yIi1a MPeIOMIICHHs OT yIJia MajJeHus1): TUIAHUPOBATh MCCIIEOBAHUE, CAMOCTOSTEILHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pE3yAbTaThl TOJXYYEHHOW 3aBHCHMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO pe3ylbTaTaM
UCCIIE/I0BaHMS;

IPOBOJUTh KOCBEHHBIE HM3MEpEHHUs (U3UUYECKUX BEIUYMH (CpelHsAs CKOpOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOJHOIO MaJIeHHs,
KECTKOCTh TPY)KUHBI, KOOPPHUIIMEHT TPEHHs CKOJHKEHUS, MEXaHWUYecKas padoTa u
MOIITHOCTh, YacTOTa M TEpPHOA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKass CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh W3MEPEHHUs, cOOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY M BBIIOJHSATH
U3MEpeHUs, CIeays MPEeAIOKEHHON MHCTPYKIMH, BBIYHCISATh 3HAYCHHUE BETMYUHBI U
AQHATM3UPOBATh TOJIyYEHHBIE pE3yJdbTaThl C YYETOM 3aJaHHOH IOTPEITHOCTH
U3MEPEHHU;

coOnrofaTh TMpaBujia TEXHUKHM O€30MacHOCTH TMpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIC MPU3HAKM W3YYCHHBIX (U3MUYECKUX MOJENEH: MarephalbHas
TOYKa, aOCONIOTHO TBEPIOE TENO, TOUEYHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
MJIaHeTapHasi MOJIeIb aTOMa, HYKJIOHHAs: MOJIeNIb aTOMHOTO SI1pa;

XapaKTepu30BaTh MPUHLUIBI JIEHCTBUS HU3YUYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha UX OMHUCAHUS (B TOM YHUCIE: COIUIOMETP, JaTUYMKHU MMOJIO0KEHUS,
paccTOsSTHUS U YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKHU, IIEPUCKOT, (PoToarnmapar, ONTHIECKUE
CBETOBOJIbI, CIIEKTPOCKOI, J03UMETp, Kamepa Buibcona), ucmonb3ys 3HaHUS O
CBOICcTBax ()M3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOIECCOB MPHU PEIICHUU Yy4eOHO--
MPAKTUYECKHUX 3aJ1a4, ONTUYECKUE CXEMBI JUIsl MOCTPOCHHS U300paKECHHUN B TIIOCKOM
3epKajie U coouparolei JuH3e;

OPUBOJUTH TMPUMEPH (HAXOIUTh HMHPOPMAIMIO O TWpPHUMEpax) NPaKTHUYECKOTO
UCIONIb30BaHUsl (U3UYECKUX 3HAHWM B IOBCEAHEBHOM >KM3HHM [UIsl OOecreyeHus
0e30MacHOCTH TpU OOpalieHuH C OpudOpaMu MU TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUS 3JI0pPOBbsi U COOJIIOACHHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYKaroIlleH cpese;

OCYIIECTBIISATh TMOUCK HH(popmanuu ¢usudeckoro cojepxxanuss B HuTepHere,
CaMOCTOSITENILHO (DOPMYJTHPYSI TTOMCKOBBIA 3ampoC, HAXOIUTh ITyTH OIPEACICHUS
JIOCTOBEPHOCTH TMOJIyU€HHOH UWHGOPMAllMM HA OCHOBE HMEIOIIUXCS 3HAHUH H
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

MCIIOJIb30BATh MPH BBIMOIHEHUH YYeOHBIX 33/IaHUN HAYYHO--TIOMYJSPHYIO JIUTEPATYPY
(bu3MYECKOro COJep)KaHUs, CIPABOYHBIE MaTepUalbl, pecypchl ceTtu HHTepHer,
BJIQJICTh TMpPHUEMAMH KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus WHGOpMAIUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE MH(OpMaIuu
M3 HECKOJBKUX HMCTOYHUKOB (PU3HUYECKOTO COJCpPKAHUS, MyOIMYHO TMPEICTABISAThH
pe3ynbTaThl IPOEKTHOW WIJIM UCCIEI0BATEIbCKON JESITENBHOCTH, IIPU 3TOM I'PAMOTHO
UCIIONIb30BaTh W3YYCHHBIN TOHATUHHBIA ammapar u3ydaemoro paszaena (QU3MKd u
COMPOBOXAATh BBICTYIUICHHE Ipe3eHTalueld ¢ Y4ETOM OCOOEHHOCTEH ayJuTOpHHU
CBEpPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKIIEr0 MUpa
1.1 ®dusuka - HayKa o pUpoae 2 bubmmorexa LHOK
https://m.edsoo.ru/7f416194
1.2 dusnueckue BEIIMIUHEI 2 1 bubmmorexa LOK
https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
1.3 EcrecTBeHHOHAYYHBINA METOJT TO3HAHUS 2 1
v & https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 CTtpoenue BelecTBa 1
p H https://m.edsoo.ru/7f416194
29 JIBHM>XeHuEe U B3aUMOJICHICTBUE YaCTHI] ) | bu6mmoreka [IOK
) BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHMSI BEILIECTBA 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6mmoreka [IOK
3.1 MexaHnuecKoe IBIKCHUE 3
A https://m.edsoo.ru/7f416194
3.2 HNuepuus, macca, IOTHOCTh 4 1 bubnuotexa [JOK




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

bu6mmoreka [IOK

33 Cuna. B 14 2
g, BHIpT Cit https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJ, sKHAKOCTE U ra3oB
41 [asnenue. llepenaua naBneHust TBEpAbIMU 3 bubnunoreka [HOK
' TEJIaMHU, KUJIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATMochepHoe f1aBeHHIe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUJKOCTH U Ta3a HA MOTPyKEHHOE 7 3 bubnunoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
i P 1
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1 1
> POCTRIC MEXAHHM3MBI > https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
53 M 4 1
CXaHIHeckas SHeprit https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudgpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. TensioBble siBJIeHUS
bu6mmoreka [IOK
1.1 i
Crpocnue 1 CBOHCTBA BemiecTha 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
1 DIIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnnoreka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 IT i i 2 1
OCTOSIHHBIN AJIEKTPUUYECKUN TOK 0 7 hitps-//m.cdsoo.ru/Tf418 1 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 6] 4
FICKTPOMATHITHAA HHAYKIUA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5




9 KUIACC

KoaugecTBo 4acoB DJIeKTPOHHbIE
HauMeHoBaHHe pa3aesioB U TeM nu(poBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasznen 1. Mexanunueckue siBJeHUSA
11 MexaHn4eCKOe IBHXKCHUE U CIIOCOOBI €0 10 1 bubmuoreka [JOK
) OIIMCaHUus https://m.edsoo.ru/7f41a4a6
o bub OK
1.2 B3aumonelicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pasznen 2. Mexanuuyeckue KoJ1e0aHUA U BOJTHEI
bu6nmoreka [JOK
2.1 M §) 7 3
CXAHMHCECKHAC KOJICOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHunueckue BO .3 8 1 3
NXAHITICCKHC BOTHBL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Paznen 3. BﬂeKTpOMaFHI’ITHOC moJie 1 3JICKTPOMArHUTHBIC BOJIHBI

31 DIIeKTPOMArHuTHOE TOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBble sIBJICHHS

4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 bubnuorexa [IOK




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

bu6mmoreka [JOK
4.2
JIMH3BI ¥ ONITHYECKUE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4, P 2
3 asnokeHue 0eoro cBera B CIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBanToBble iBJIeHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorionieHue cBeTa aToMOM 4 1 hitps-//m.edsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 CTpoetine aToMHOro spa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 slnepHbie peaxiui 7 I I https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nea 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
[ToBTOpeHue n 0600IIEHNE COIEPIKAHUS bubmmorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 3 27




IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI pecypes:
| ®usuka — HayKa O PUPOE. |
SIBneHust npupoabl
2 Du3NYECKUE SBJICHUS 1
3 Ouznyeckue BeTUIHHBI U UX |
U3MepeHue
VYpok-uccnenosanue "M3mepenue
4 TEeMIIepaTypbl IPU MOMOIIN | |
XKHUJKOCTHOTO TEPMOMETpPA U JaTUuHKa
TEeMIEpaTyphl"”
MeToapl HAyYHOTO TTO3HAHMSL.
. bubmuorexa [JOK
5 Onucanue GpU3NUECKUX SBICHUH C 1
. https://m.edsoo.ru/ff09f72a
MTOMOIIBIO MOJIeTIeH
Ypok-uccnenosanue "lIposepka
6 TUIIOTE3bI: JAILHOCTH MOJIETA IIAPUKa, | |
MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJpliie, 4eM 0oJIbIlie BHICOTA ITycKa"
Crpoenue BeniecTBa. ONBITHI,
7 JTIOKa3bIBAIOIINE JUCKPETHOE 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIIEeCTBA
8 JIBH>KEHHME YacTHUIl BEIlleCTBa 1 bubnnorexa LIOK
https://m.edsoo.ru/ff0a013e




VYpoxk-uccienoBanue «OnbITh IO

9 HAOIII0ICHUIO TETUIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUSI BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUN
1 Bozbl. O000IIEHNE 110 pa3Ieny bubnmoreka [JOK
«IIepBoHavanbHbIE CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHUU BEIIECTBA»
MexaHn4ecKoe ABUKEHHUE.
12 PaBHOMEpHOE U HEPaBHOMEpPHOE bubmmorexa LHOK
https://m.edsoo.ru/ff0a05c6
JIBIOKCHUE
bubmuorexa [JOK
13 Cropocts. Eaumuist ckopocti https://m.edsoo.ru/ff0a079¢
14 Pacuer nytu 1 BpeMeHM IBUKEHUS bubmmorexa [OK
https://m.edsoo.ru/ff0a0aed
15 Wuepuus. Macca — mepa bubnuoreka [IOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
16 [InoTHOCTH BemecTBa. PacyeT macchbl bubmuorexa [JOK
1 00beMa Teja Mo ero MIIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «Onpenenenue
MJIOTHOCTU TBEPAOTO TEa»
18 Pemenue 3amaq mo treme "[lmoTHOCTH bubmuorexa [JOK
BemecTBa" https://m.edsoo.ru/ff0al23c
Cuia Kak XapakTepucTuka
19 B3aumoieicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka
20 JlaGopatopnas pabora «3yuenue

3aBUCUMOCTH PACTAKCHUA




(medopmanun) Mpy>KUHBI OT
IIPUIIOKEHHOHN CUIIBD»

21 [[AABnenue Tsarorenus. Cuna TsHKECTH
CBsi3b MEX]1y CHIION TSKECTH U
N bu6mmoreka [IOK
22 Maccoii tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3a1a4 o teme "Cuiia TsKecTu

7 Cwuna TsOKECTH Ha IPYTrUX IUIaHeTax. bubnunoreka [HOK
Pu3nyecKue XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502

bubmuoreka [JOK

24 N3amepenue cun. JJlunamomerp 1

https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK

25 Bec Tena. HeBecomocth 1

https://m.edsoo.ru/ff0al778
CnoxxeHue IByX CHJI, HallpaBJICHHBIX
. v . P bubmuoreka [JOK

26 10 OJHOM MPSIMOH.

. https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT

7 Pemrenue 3agau no reme
"PaBHonelicTByrOMmAas cui”

)3 Cuna TpeHus u e€ Bubl. TpeHue B bubnuotexa [JOK
IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9¢
JlaGopatopnas pabora «3yuenue
3aBUCHUMOCTH CHUJIBI TPEHUS

29 CKOJIB)KCHUS OT CHJIbI TIABJICHUS U bubmorexa HOK

a https://m.edsoo.ru/ff0alcc8
XapaKTepa COMPUKACAIOITIUXCS
ITOBEPXHOCTEW

30 Pemrenue 3anau Ha onpeneneHue
PaBHOJICHCTBYIONIEH CHUIIBI

31 Pemenue 3anau mo temam: «Bec bu6mmorexa [IOK

tenay, «['papudeckoe n3odbpaxenue

https://m.edsoo.ru/ff0alde0




cuny, «Cunbl», «PaBHOACHCTBYIOIIAS
cUI»

KontponbHas paboTa mo TeMam:
«MexaHndeckoe ABMKEeHHE», «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«"paduyeckoe n300paKeHUE CHIT»,
«Cuny
13 JaBnenue. CriocoObl yMEHbILICHUS U bubnmoreka [JOK
YBEJIUYEHUSA JAaBICHUA https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCUMOCTD
34 IaBJIEHUS Ta3a OT 00bEMa bubmmorera [TOK
’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaya naBieHust TBEPALIMUA
35 TeJII:lMH JKHUIKOCTSIMHU U Ir)a3aMI/1 bubnmnorexa LIOK
» UL ) https://m.edsoo.ru/ff0a25b0
3akod ITackais
36 JlaBlieHuEe B )KUJKOCTH U Ta3e, bubmuorexa [JOK
BBI3BAHHOE JICCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «JlaBienve B bu6mmoreka [IOK
JKUJIKOCTH U Ta3e. 3akoH ITackansa» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coo01maroImecs: cocyabl
ot e hitps://m.edso0.ru/ff0a2970
39 I'mapaBnuueckuii mpecc bubmorexa HOK
AP P hitps://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuaeBon
JKHUIKOCTHBIM HAcoC
41 ATtMocdepa 3eMu ¥ IPUYUHBI €€ bubmuoreka [IOK
CYLLIECTBOBAHMUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. ATmochepHoe bubnuorexa [IOK




JaBIIEHUE

H3mepenne aTMOCHEpHOTO TaBIICHHUS.

https://m.edsoo.ru/ff0a2b5a
bubmuorexa [JOK

43 OnbiT Toppuuenau https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTBH aTMOC(EPHOTO
44 JIABJICHUS OT BBICOTHI HaJl YPOBHEM bubnmorexa [IOK
https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapometp-anepouns. Atmocdeproe bubnunoreka [HOK
JIaBJIEHUE HA Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Permrenue 3agau mo reme "
AtMocdepHoe naBieHue"
JlelicTBue ®UJIKOCTH U Ta3a HA
47 IIOTPY>KEHHOE B HUX TEIO. bubmmorexa [OK
https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
Jlaboparopnas pabota «Onpenenenue
43 BBITAJIKUBAIOILICH CHJIBI, bubmuorexa [JOK
JIEWCTBYIOIIEH HA TEJIO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KUJKOCTB)»
JlaGopatopHast paboTa 1o Teme
49 «MccnenoBanne 3aBUCUMOCTH Beca bubmuorexa [JOK
TeJa B BOJE OT 00bEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B JKUJIKOCTh YacCTH TeJla»
bu6mmoreka [JOK
>0 Tnasanne Ten https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora
51 "KoHcTpynpoBaHue apeomeTpa Ui
KOHCTPYHPOBAHHE JIOJKHU U
ompesereHue e€ rpy30mnoILEMHOCTH"
52 Pemenue 3agau no temam: «llnaBanue bubmuorexa [JOK




cynos. Bo3nyxomiasanue»,
«/laBiieHHE TBEPABIX TEN, JKUIKOCTEN
U ra3oB»

KonTponbnas pabora no teme

https://m.edsoo.ru/ff0a3654

53 «/laBieHue TBEPAbIX TEN, )KUAKOCTEH

1 Ta30BY»
bubmuoreka [JOK

>4 Mexanitieckas pabota https://m.edsoo.ru/ff0a3f82

bubmuorexa [JOK

>3 Mousocts. Eaurmist MoIHOCTH https://m.edsoo.ru/ff0a3{f82
Ypoxk-uccienoanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOM MpH 1
noabEMe 1o JecTHuie"

57 IIpocThie Mexanu3Msbl. Poiyar.

PaBHOBecue cit Ha phruare
Prryaru B TexHuKe, OBITY U IPUPOJIE.

53 JlabopartopHnast pabota 05 bubnuoteka [JOK
«MccnenoBanue yciioBHIl paBHOBECHS https://m.edsoo.ru/ff0a478e
peIyara»

59 Pemenue 3agad mo teme «Y clioBust bubmuorexa [JOK
paBHOBECHS pheIYara» https://m.edsoo.ru/ff0a48a6
Koaddutment nonesznoro neiictBust
Mexanu3ma. Jlaboparopuas pabota

60 . 0.5
«M3mepenne KI1/I HaknoHHOM
TIJIOCKOCTHY

61 Pemenue 3amau mo reme "Pabora, bu6mmorexa [IOK
momHocTh, KITI" https://m.edsoo.ru/ff0a4c48

62 Mexannyeckas SHEprusl. bubnnorexa [JOK




63

Kunernueckas 1 noTeHIMaIbHAs
SHEprus

3aKOH COXpPaHECHHSI MEXaHUYECKON
SHEPTHH

https://m.edsoo.ru/ff0a4252

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT 110 TEME
"DKCHepUMEHTAIbHOE OIpE/IEIICHHE
U3MEHEHHS KMHETHYECKOM U
MOTEHIMATBHON SHEPTUH TIPU
CKaTBIBAaHUM TeJia 10 HAaKIIOHHOH
IUIOCKOCTH"

65

KonTponbhas padota no teme
«PaboTa u MOIIHOCTb. DHEPTHUs»

66

67

68

Pesepubiit ypok. Pabora ¢ Tekctamu
o teMe "MexaHuueckoe ABmKeHue"

PesepBHrlit ypok. Pabota ¢ Tekctamu
no teme "JlaBneHue TBEPABIX TE,
JKUJIKOCTEH U ra3oB"

Pesepubiit ypok. Pabora ¢ Tekctamu

1o teMme "Pabora. MOIIHOCTSE.
Oneprus"

bubmuorexa [JOK
https://m.edsoo.ru/ff0adeec6

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0a4ffe

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

12




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmmorexa [IOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB ¥ MOJIEKYJT 1
3 Mopenu TBEPAOTO, KUAKOTO U | bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOWCTB TBEPOTO,
4 KHUJIKOTO U Ta3000pa3HOTO COCTOSIHHMA |
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
5 Kpucrannnueckue u amop¢Hsbie Tena 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KalWJUBSIPHOCTb. | bubnuoteka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TemnnmoBoe pacuIMpeHre U CKATHE 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIIepaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO IBUKEHUS 1
YaCTHI]
9 Buytpennss sneprus. CriocoOsl | bubmuorexa [IOK
W3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buzael rerionepenaun 1 bubnmnoreka [JOK




https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "IIpakTuueckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bu6mmoreka [IOK

11
BELLECTB U MAaTEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonnuectBo TemioTel. Y aenbHas bubmuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHHE TEIIOBOTO OaaHca. bubnmoreka [JOK

13 p 0
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabora

14 "UccnenoBanue siBJICHUS bu6mmoreka [IOK
TEII000MEHa TP CMEITMBAaHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y Topsiueit BoAbI"

Pacuer koaudecTBa TEIIOTHI,

15 HE0OXO0IMMOTO JIJISl HArPEBaHMSI TeJa
Y BBIJICJISIEMOTO UM TIPH OXJIAKIEHUN

16 JlaGopatopHnas pabota "Onpeznenenue bubnuoreka [IOK
yIEeIbHON TEMJI0EMKOCTH BellecTa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnuoteka [JOK
cropaHus https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBEpACBaHUE

18 KPUCTAJUTMYECKHUX 2611 VYnenbHas bubmmorexa [TOK

p A https://m.edsoo.ru/ff0a71d2
TEIUTOTA TIABJICHUS

19 JlaGopatopHnas pabota "Onpeznenenue bubmuoreka [IOK
YAEIbHOM TEIUIOTHI TIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHACHCAIHSL. bubnnorexka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kumieane. Y nenpHas termiora bu6mmorexa [IOK




22

23

napooOpa3zoBaHUs U KOHJCHCAIIUH.
3aBHUCHUMOCTb TEMIIEPATyPbl KUTICHUS
0T aTMoc(epHOTO JTaBICHHUS
BnaxxnocTs Bozmyxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCHUTEJILHOM BJIIAXKHOCTH BO3TyXa"
Pemenue 3agau Ha onpenenenue
BJIQXKHOCTH BO3/1yXa

https://m.edsoo.ru/ff0a786¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

25

26

[IpuHuune paboOThI TEMIIOBBIX
neurareneid. [lapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHUS
KIIJI TenmoBoro aBurarens.
TenoBbIe IBUTATEIIN U 3aI[UTa
OKPYKAIOLIEH Cpe/Ibl

3aKOH COXpaHEHMS U IIPEBpalIECHUs
SHEPTUH B TEIIOBBIX Mpoleccax

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMme "TennoBnie ABICHUS.
W3meHeHne arperaTHbIX COCTOSTHUM
BemecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas padota no teme
"TemnoBele ABieHud. M3menenne
arperaTHBIX COCTOSIHMH BeriecTa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

30

DnekTpusanus tei. /[Ba poaa
ANEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue "IaeKTpU3aLUL
TeJ UHIYKIUEN U ITpU
COMPUKOCHOBEHUH"




B3anmoneiicTBue 3apsyKeHHBIX TEII.

bu6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.

1 HamnpsikeHHOCTB 3JIEKTPUYECKOTrO bubnmoreka [JOK
nojs. [IpuHImn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
AIEKTPUUYECKUX TOJIEH
Hocutenu snektpuyueckux 3apsios.

33 DneMmeHTapHbIi 3apsa. CTpoeHue
aToma

34 [IpoBOAHMKY U TUAIEKTPUKU. 3aKOH bubnuoreka [IOK
COXpPAaHEHUs BJIEKTPUYECKOro 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3anau Ha npuMeHEHNE bubnnoreka [JOK
CBOMCTB 2JIEKTPUYECKHUX 3apsA10B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUM TOK, YCIOBHS €r0

36 cyuiecTBoBaHus. McTouHnkmn bubnmorexa LHOK

https://m.edsoo.ru/ff0a95a4

AIEKTPUUYECKOTO TOKA

37 JIenCcTBUA DIIEKTPUYECKOTO TOKA bubnuorexa LOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiictue

38 NEKTPUYECKOTO TOJIsI HA TPOBOAHUKHI 1
U JUAJIEKTPUKHU"

39 DNEeKTPUYECKUM TOK B METAJIIaxX, bubnuotexa [JOK
JKHJKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyeckas 1enb U €€ COCTaBHbIE
4acTH
Cuna toka. JlabopaTopHas pabora

41 "N3mepenue u pelz‘yJII/II:)OBaII;I/Ie CHJIBI 0.5 bubnmorexa LIOK

TOKA"

https://m.edsoo.ru/ff0a8bd6




DIEeKTPUUECKOE HATIPSKEHHE.
Boner™merp. JlaGopaTopnas padora

bu6mmoreka [IOK

42 "U3mepenue u peryiupoBaHue 0.5 https://m.edsoo.ru/ff0a%14
HarnpspKkeHus"

43 ConpoTtuBiieHUE MPOBOHUKA. bubnunoreka [HOK
VY ienbHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCUMOCTH

44 3IEKTPUYECKOTO COMPOTUBICHUS | bubnmoreka [JOK
IIPOBOAHUKA OT €ro JJIUHBI, IUIOIAaU https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEeUeHUs U Marepuana”
3aBUCUMOCTb CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 1715 yyacTka bubmmorexa [OK

https://m.edsoo.ru/ff0aad44a

enu
Jlaboparopuas pabora
"HccnenoBanue 3aBUCUMOCTU CHIIbI

46 TOKa, UYIIETO Yepe3 PE3UCTop, OT 1 bubmorexa LHOK

https://m.edsoo.ru/ff0aa04e

COIIPOTHUBIIEHUS PE3UCTOPA U
HaIpspKEeHNs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaielbHOE
COEMHEHUS POBOJHUKOB
JlaGopatopHnas pabora "IIpoBepka

43 IIPAaBUJIA CII0KEHUS HANPSKEHUH NIPH | bubmmorexa LIOK
IIOCJIEOBATEIILHOM COCAUHEHUN ABYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlaGopatopnas pabora "IIpoBepka

49 IpaBWJIa I CUJIBI TOKA MIPU | bubmuorexa [IOK

napajuieIbHOM CO€IMHEHUU
pe3ucTopon"

https://m.edsoo.ru/ffO0aadle




Pemenne 3aaa4 Ha IPUMEHCHUC

50 3akoHa OMa JUIst pa3jInyHoro Bubmaorexa ITOK
p https://m.edsoo.ru/ffO0aaf8a
CO€JIMHEHHS TIPOBOJHUKOB
51 PaGoTta u MOILTHOCTH AJIEKTPUUECKOTO bubnmoreka [JOK
ToKa. 3akoH J[xoyns-Jlenma https://m.edsoo.ru/ff0ab124
Jlaboparopuas pabota "Onpenencaue
52 a00TBI ¥ MOIIIHOCTH DJIEKTPHUECKOTO Enbmiorexa IOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DJNeKTpUYECcKHre ey 1 MOTPeOnuTeNn
53 JIIEKTPUUECKON DHEPTUHU B OBIT Bubmioreka IJOK
P P v https://m.eds0o.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka K KOHTPOJILHOM paboTe
110 TeMe "DIIEKTPUUECKHE 3aps/Ibl.
54 3apsoKeHHBIE TEIA U UX Bubmaorexa IJOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMoaercTBuA. I10CTOSTHHBII
AIEKTPUIECCKUN TOK"
KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE 3aPsIIbI.
55 3a ﬂ)KeII){HHe TeIa I/IpI/IX bubmiorexa [JOK
P . . https://m.edsoo.ru/ff0abea&
B3anMoaercTBua. I10CcTOSTHHBII
AIEKTPUIECKUN TOK"
56 ITocTosIHHBIE MATHUTEI, UX
B3alMOJICHCTBHE
VYpok-uccnenosanue "M3yuenune bubnnoreka [JOK
57 N \
MOJIEU MMOCTOSIHHBIX MAarHuTOB https://m.edsoo.ru/ff0ac3d0
MaruutHoe 1mojie. MarHuTHoOE I10J1e
bu6mmoreka [IOK
58 3eMJIH U ero 3Ha4YeHue IS )KU3HU Ha

3emiie

https://m.edsoo.ru/ff0acOba




59

60

61

62

63

64

OnbIT OpcTeaa. MarautHoe mose
AIEKTPUYECKOTO Toka MaruutHoe
T0JI€ KaTYIIKU C TOKOM

[IpumeHeHue IeKTPOMarHuToB B
TexHuke. JJaboparopnas pabora
"U3y4yeHue neicTBUS MAarHUTHOTO
T0JIsl Ha MPOBOAHUK C TOKOM"

DJNEeKTPOABHUraTeN b MOCTOSTHHOTO
Toka. Mcnonb3oBanue
ANIEKTPOJIBUTATENICH B TEXHUYESCKHIX
YCTPONCTBAX M HA TPAHCIIOPTE.
Jlaboparopuas pabora
"KoHcTpyupoBaHue 1 U3ydeHue
paboTHI AJeKTpoABHTATEIIS"

OnbiTel Papajes. 3aKoH
ANEKTPOMArHUTHOW UHYKITHH.
[IpaBuio Jlenna

OnexTporeneparop. CriocoOsl
MOJIYYEHUS IIEKTPUUECKON IHEPTUU.
DNEeKTpOCTaHIIMU Ha
BO300HOBJISIEMBIX HCTOYHHKAX
SHEpPruu

[ToaroroBka K KOHTPOJIBHOU paboTe

110 TeMe "DIIEKTPUUECKHE U
MarHuTHbIE sIBJICHUS"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac86¢

65

KonTponbnas pabora no teme
"DJIeKTpUUECKUE U MAarHUTHbBIE
SIBJICHUS "

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acb14

66

PesepBubrit ypok. Pabora ¢ Tekctamu

bu6mmorexa [IOK




o teme "TemnoBele gBiaeHus"

PesepBHeIit ypok. Pabora ¢ TekcTamu

https://m.edsoo.ru/ff0accS5e

67 | o reme Thocroamm ! s dsoo s
AIEKTPUIECKUI TOK
68 PesepBHblit ypok. Pabota ¢ Tekctamu |
1o Teme "MarHuTHbIC siIBICHHS"
OBUIEE KOJIMYECTBO YACOB I10 68 14.5

[NPOTPAMME




9 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
[
‘:;_n Tema ypoxa Beero Kontposbubie IIpakTnueckue II/I[:;:GHI/IH :)I;I[?;I;zizlfeﬂbﬂme
padoThI padoThI pecypenr

] MexaHnn4eckoe JBHKEHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBHOCTD | bubmuoreka [{OK
MEXaHUYECKOTO IBHKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IpsIMOJIMHEWHOE | bubmmoreka [JOK
JBUKECHHUEC https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOITMHENHOE

4 nekenue. CpeHsst 1 MTHOBEHHAS 1
CKOPOCTb

5 [IpsimonuHeitHOE paBHOYCKOPEHHOE | bubmuoreka [IOK
JBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH>KEHHUSL. 1
I'padux ckopocTH
Jlaboparopnast pabota "Onpenenenue

7 YCKOpEHHUS Tena npu | | bubmuoreka [IOK
PaBHOYCKOPEHHOM JABWXEHUMU 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM T10CcKOCTH"

g CBoOomuHoe nagenne teia. OIbITH !
lanunes

9 PaBHOMEpHOE IBUKEHUE MO 1 bubmuoteka [IOK
oKkpyxHOCTH. [lepnona u yactora https://m.edsoo.ru/ff0ael76




oOpamienus. JInHeiHas u yrioBas

CKOPOCTH
10 LlenTpocTpeMuTEILHOE YCKOPEHHE
1 IlepBeb1it 3akoH HproTona. Bektop bubmunoreka [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HrroToHa. bubnmnoreka HOK
PaBHOelicTBYIOIIAs cHUila https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. Bu6moteka [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHeHUE bubnnorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ffO0aeb6e
bubnnorexa [JOK
15 Crna ynpyroctu. 3akon I'yxa https://m.edsof)_.lru/fanecaZ
16 Pewenue 3amau no reme «Cuia
YOPYTOCTH»
17 JlaGopatopHnas padora «OnpezneneHue bubmmnoreka HOK
JKECTKOCTHU HPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmuoreka [IOK
18 Crra Tperis https://m.edsofru/fanﬂ38
19 Pemenue 3amag mo teme «Cuna bu6mmoteka IIOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 Jlaboparopnast pabora "Onpenenenue bubnmnorexa [JOK
Kod(ppurmenTa TpeHUs CKOTbKEeHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3ampau no reme "3akoHbI
21 Herorona. Cuina ynpyroctu. Cuna bubnmorexa LHOK
R https://m.edsoo.ru/ff0afb8e
TpeHus
2 Cua TsSHKeCTH U 3aKOH BCEMHUPHOTO bubnuotexa [JOK

TATOTEHUS. Y CKOpPEHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044




majeHust

VYpoxk-koHpepenuus "JIBrxeHue et

23 BOKPYT I'PaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemenue 3anau no teme "Cuiia
24 TSDKECTU U 3aKOH BCEMUPHOIO bubmmorexa [IOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS

)5 IIepBas kocMHu4eCKast CKOPOCTb. bubmuoreka [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue marepuanbHON TOUKH.

26 AOCOMIOTHO TBEPOE TEIIO. bubnnorexa [JOK
PaBHOBecue TBEpOTO TEna ¢ https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OCBIO BPAILICHUS

27 MowmeHT cunsbl. L{eHTp TskecTH

73 Pemenue 3agaq mo reme "MomeHT bubnuoreka [IOK
cuibl. LlenTtp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe MO

29 TeMe "MexaHU4ecKoe IBMKEHUE bubnuorexa [IOK

. . ) https://m.edsoo.ru/ff0b0408
B3aumopeiictBue Ten
KonTponbHas pabota mo Teme
30 "MCXIE)IHI/I‘-ICCK(I))C IBHKEHUE bubmmorexa OK
. | ' https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue Ten
Nmnynec Tena. Umnynbe cuiibl. 3aKoH
31 COXpAaHEHUs UMITyJIbCca. Y IPYroe u brbmorexa [OK
P yibea. SHpyr hitps://m.edsoo.ru/ff0b07fa
HEyNpyroe B3auMoeiCTBHE

1 Pemenue 3anau mo teme "3akoH bubnunorexa LIOK
COXpaHEHUs UMITYJIbca" https://m.edsoo.ru/ff0b096¢c

33 VYpoxk-koHpepenuus "PeakTuBHOE




JIB)KEHUE B MPUPOJIE U TEXHUKE"

34 Mexanunyeckas paboTa U MOIITHOCTb buGnuorexa [IOK
https://m.edsoo.ru/ff0b0a84
35 PabGoTa cHIIBI TSDKECTH, CHITBI bubnunoreka LIOK
YIPYTOCTHA U CUIIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JIBM)KECHUU TeJla 10
TOPU30HTAILHOM MOBEPXHOCTH
37 CBs13b SHEpTUH U pabOTHI.
[ToTrenumanpHas SHEpPIrUst
18 Kunernueckas sueprus. Teopema o bubmuoreka [IOK
KHHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
40 Jlaboparopnast pabota «13yuenue bubnnorexa [JOK
3aKOHA COXPAHEHUS DHEPI UM https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBMKEHHE U €TO bu6nmorexa LIOK
XapaKTEpUCTUKU https://m.edsoo.ru/ffOb1858
4 3aTyxaromue KojieOaHusl. bubnuoreka [JOK
Breinyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTnyecKkuil ¥ py>KUHHBIA
MasITHUKA
VYpok-uccienoBanue «3aBUCUMOCTh
44 neproja KolebaHui OT KECTKOCTU bubnnorexa [IOK
https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MACChI Tpy3an
45 [IpeBparnienue suepruu npu

MEXaHHUYECKHX KOJICOaHMSIX




46

47

48

JlabopaTtopHas pabora «OnpeneneHue
9acTOTHI U TIepUoIa KojeOaHui
MPYXKUHHOTO MasiTHUKa

JlabGopaTtopHas padota «IIpoBepka
HE3aBUCHMOCTH TIEPUOJIa KOoJIeOaHMi
rpy3a, HOJBEIICHHOTO K HUTH, OT
MAacChI Tpy3a»

Mexauunueckue BoaHEL. CBONCTBA

MCXaHHMYCCKHX BOJIH. HponoanHe n
IIOIICPCYHBIC BOJIHBI

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOblaec

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b197a

bubnunoreka LIOK
https://m.edsoo.ru/ffOb2 1fe

49

VYpoxk-koHpepenuus "MexaHnIecKue
BOJIHBI B TBEPIAOM TEJIE.
CeiicMuueckre BOJIHbBI"

50

51

52

3ByK. Pacripoctpanenue u oTpakeHue
3BYyKa

Ypoxk-uccnenoanue "Habmonenue
3aBHUCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI1 pE30HaHC

53

54

55

Ypok-koHpepenius "YIbTpa3zByK U
nH(}pa3ByK B IPUPOJIE€ U TEXHUKE"

IloaroToBka k KOHTpOJ’IBHOﬁ pa60Te oo

TeMe "3aKOHbI COXPaHEHHS.
Mexannueckne Kojie0aHust U BOJIHBI"

KonrponsHas pabora no teme

"3akoHbI cOXpaHeHus1. Mexanndeckue
Kosie0aHUs U BOJHBI"

bu6nunorexa LIOK
https://m.edsoo.ru/ff0b23ca

bu6nunorexa LIOK
https://m.edsoo.ru/ff0b25f0




BHGKTpOMaFHI/ITHoe I10JIC.

bu6nmmoreka [IOK

56
DNeKTPOMarHUTHbIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJTH
Ypoxk-konpepenuus "Llkana
53 3JIEKTPOMATrHUTHBIX BOJIH. bubnmnoreka HOK
Hcnonb30BaHnE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH /111 COTOBOM CBsI3H"
VYpok-uccnenosanue "M3yuenue
P . i bubmuoreka [{OK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6e
MTOMOIIBI0 MOOUITBHOTO TenedoHa
Pemenue 3aa4 Ha onpezeneHue
60 YaCTOThI U JUIUHBI SJIEKTPOMArHUTHOM
BOJIHBI
DneKTpOMarHuTHas MPUPOJia CBETA.
61 CxopocTth cBeTa. BosiHOBBIE CBOMCTBA bubmmorexa [IOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acIpocTpaHEHHUE CBeTa. 3aTMEHUS bubmorexa HOK
pactpoctp ' https://m.edsoo.ru/ffOb3658
Connua n Jlynst
3aK0H OTpa)kK€HUs CBETa. 3epKaja.
63 Pemrenue 3a1au Ha mpumMeHeHue bubmmorexa [IOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETA
64 IIpenomiienue cBeta. 3aKoH bubmuoreka [IOK
MPETOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 HCHOJ’ILBOBZII;II)/IG I'IOJ'IHOI?O BHYTPEHHETO Bubmmorexa [IOK
yIp https://m.edsoo.ru/ffOb3cSc
OTpa)XE€HUsS B ONTUYECKUX CBETOBOAAX
66 JlabopaTtopHas padora "HccinenoBanue




3aBUCHUMOCTH yTJia IPCIOMIICHHUA
CBCTOBOI'O JIyda OT yIJia IaJICHUA Ha
"

rpaHule "BO3yX-CTEKIIO

Ypok-koHpepennus "Mcronp3oBanue

67 MTOJTHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/Ibl, ONITHKOBOJIOKOHHAS CBS3b"
bubnunoreka LIOK
68 JInnzel. OnTHYecKas cujia JTMH3BI
https://m.edsoo.ru/ff0b3f2¢c
. bu6 K
69 [TocTpoenue n3o0paxeHUH B TMH3AX uommoreka T10
https://m.edsoo.ru/ff0b444a
JIaGoparopnas padora "Onpenenenne
PaTopHat p P . bubnuoreka [IOK
70 (hOKYCHOTO pacCTOSIHUS U ONTHYECKOI
. " https://m.edsoo.ru/ff0b4206
CWJIBI COOMPAFOIIEH JIMH3BI

71 Ypok-koHpepenmus "OnTudeckue bubmmoreka [JOK
JIMH30BBIC TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e

72 I'ma3 kak ontudeckas cucteMa. 3peHue bubmorexa HOK

- 9P https://m.edsoo.ru/ff0b4684

7 VYpok-koudepenuus "JledexTs
3penus. Kak coxpanurts 3peHue"
Pa3noxxenue 6enoro ceera B CIEKT.

74 OmeiTel HeroTona. Croxkenne bubnuoreka [{OK
CIIEKTpaJIbHBIX 1IBETOB. [[nucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopatopnas pabdora "OnbITh O
Pa3oKEeHUIo OEsIoro CBeTa B CIEKTP U

bubnunorexa LIOK
75 BOCITPHUSTHIO IIBETA MPEIMETOB TIPH UX

HaOJII0/IEHUH Yepe3 I[BETOBbIE
¢bunabTper"

https://m.edsoo.ru/ff0cOe2a




Ypoxk-npaktukym "BosiHOBBIE

76 CBOICTBa CBETA: AUCIIEPCHS,
uHTephepeHys u audpaxus”
77 Omnsitel Pesepdopaa u mianerapuas bubmmoreka [JOK
MOJICNIb aTOMa https://m.edsoo.ru/ffOc12a8
78 [Tocrynater bopa. Moaens aroma bopa
Hcnyckanue u MorionieHue cBera
79 aromoM. KBanTtel. JIuneiiuarnie bubnmorexa LHOK
' ) https://m.edsoo.ru/ff0c144c
CHCKTPBI
20 Ypok-mipaktukym "Habmtonenue bubmmoreka [JOK
CHEKTPOB UCITYCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BUIBI bubmorexa HOK
a A https://m.edsoo.ru/ff0c1672
2 Crpoenue atomHoro siapa. Hykinonnas bubmmoreka [JOK
MOJICIIb https://m.edsoo.ru/ffOc18ac
23 PanuoakTuBHBIE TpEeBpaIeHUsI. bu6nmorexa LIOK
N30TOMnEI https://m.edsoo.ru/ffOclal4
84 Pemenne 3agau mo teme: bu6nmorexa LIOK
"PannoakTuBHBIE peBpaleHus" https://m.edsoo.ru/ffOc1b4a
85 [Tepuona momypacnana
Vpoxk-koH(DepeHus "PagnoakTUBHEBIE
86 1/13le eHI/I:{b BF;'I ApOJe, MEIUIINHE bubmmorexa LHOK
ya . PHPOJIC, MEMIIHHC, https://m.edsoo.ru/ff0c2126
TEXHUKE
SlnepHble peakIuy. 3aKOHBI
87 coX paHeHIESI 3apsII0BOTO ¥ MacCOBOT'O bubmorexa LHOK
p P https://m.edsoo.ru/ffO0c1c58
quces
28 DHeprus CBA3U aTOMHBIX sifep. CBsi3b bubnuorexa [JOK

MacCChI 1 SHCPIr'un

https://m.edsoo.ru/ffOcl1d7a




89

90

Pemenue 3agau no reme "AnepHeie
peakuun"

Peakiiuu cuHTe3a U neneHUS SaEp.
Uctounuku sHeprun CosiHIla U 3BE31T

bubnunorexa LIOK
https://m.edsoo.ru/ffOc1e88

91

Ypok-koudepenmus "Anepuas
sHepreTuka. JlencTus
PaJIMOAKTUBHBIX U3ITy4YEeHUH HA KUBBIC
OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo
TeMe "DJIEKTPOMAarHUTHOE TOJIE.
DNEKTPOMarHUTHBIE BOJHBI.
KBanroBbie sBaeHus"

bubnuoreka [IOK
https://m.edsoo.ru/ff0c223e

93

94

95

96

KonTponbhas padota no teme
"DJIeKTPOMarHuTHOE TOJIE.
DNEKTPOMAarHUTHBIE BOJTHBI.
KBanToBsic siBieHns"

IToBTOpenue, o6o0IIEeHNE.
JlabopaTopnbie paboThI 1O KypCy
"B3aumopetictBue Ten"

IToBTrOopenue, o6o0meHue. Pemenue
pacyeTHBIX M Ka4YECTBEHHBIX 33]1a4 110
teme "Temnosle mpouecch”

[ToBTOpenue, 06o61eHue. Pemenne

pacyeTHBIX U KaYE€CTBEHHBIX 3aa4 M0
teme "KIIJ] TermioBsIx qBUrarenci"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c245a

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c2572

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, o6o0menue. Pemenue
paC‘-IeTHI)IX 1 KAYCCTBCHHBIX 3aJa4 110
teme "KIIJ anexTpoycTanoBOK"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2b30




[ToBTOpeHmE, 0600IIEHNE.

bu6nmmoreka [IOK
1 1
o8 JlaBopatopuie paboTs o Kypey https://m.edsoo.ru/ff0c2¢c52
"CseToBbI€e gaBiieHus"
[ToBTOpenue, 0600meHne. Pabora ¢
99 TEKCTaMH I10 TeME "3aKOHBI 1 bubmmorexa LOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHHUKE
[ToBTropenue, o6o0menue. Pabora ¢
100 Tekctamu 110 Teme "Konebanus u 1 bubmotexa [IOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTrOopenue, o6o0menue. Padora ¢
101 TekcTamu 110 Teme "CBeTOBBIE 1 bubmorexa [IOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTrOopenue, o6o0menue. Padora ¢
102 TekcTamu 110 Teme "KBanTtoBas u 1
sanepHas Gpusnka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME




YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30OBATEJBLHOI'O
MPOILIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 VUEHUKA

» ®usuka, 7 xknacc/ [epeimkua A.B., O01mecTBo ¢ orpaHUYEHHON OTBETCTBEHHOCTHIO
«M31aTenbCTBO «IK3aMEH»

» dusuka, 8 knacc/ [epwimkua A.B., O0mecTBo ¢ orpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AkmmonepHoe obmiectBo «M3marenscTBo «IIpocBerenner»

» dusuka, 9 xknacc/ [epeimkua A.B., I'yrauk E.M., O01iecTBo ¢ orpaHU4eHHON
OTBETCTBEHHOCTHIO «IPODAY; Akumoneproe obmectBo «M3narensctBo «IIpocBemienne»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

7 KIIACC

1.Pabouas mporpamma.

2. [Iporpammbl ocHOBHOTO 00111er0 oOpazoBanus. Pusnka. 7 — 9 kiaccel
(aBropbl:A.B.Ilepoimkun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUH C BEIOPAaHHBIM YICOHUKOM:

4. llepoikun A.B. ®usnka. 7 knacc. YueOHUK i 00111e00pa30BaTebHBIX YUPESKICHUH .
M.:dpoda. 2011

5. Jlykamuk B.M. C6opHUK BompocoB U 3aaa4 o gusuke. 7-9 k1. — M.: [Ipocsemenue, 2010.
—192c.

8 KJIACC

1. PaGouas nporpamma. ®usuka. 7 — 9xiiaccbl: yueOHO-METOANYECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-e uzn.,crepeotun. —M.: [Ipoda,2013. — 398,(2)

2. [TporpammMbl ocHOBHOTO 00111eT0 00pa3oBanus. Pusuka. 7 — 9 kimacchbl
(aBropsl:A.B.Ilepoimkun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 kiacce/ Coct. T.H. Cepruenxo. — M.: BAKO, 2014, B
COOTBETCTBUU C BBIOPAHHBIM YUEOHUKOM:

4. ITeppikun A.B. ®@usnka. 7 kiacc. YueOHUK i 00111€00pa30BaTeNIbHBIX YUPEKICHUH .
M.:dpoda. 2011

5. Jlykammk B.M. COopHHK BOIIpOCcOB U 3a1a4 1o ¢usuke. 7-9 ki1. — M.: [Ipocsemenue, 2010.
—192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBbIE CAMOCTOSATENIbHBIE U KOHTPOJIbHBIE PA0OTHI. —5-€
m3ganue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®u3uka. 7 knacc. JlaboparopHslie paboTsl. KOHTpoIbHbIE 3ajaHNS. —
Caparos:Jlunei, 2014.

8. «KoHTpoabpHO-U3MepuTenbHble Matepuansl. Pusuka. 7 knacc/Coct. H.U. 3opun. — 2-¢
u3 ., nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOHo-meroanueckoe mocodue/ A.E. Mapon.- M.: Jlpoda,
2011.- 123c.:

10.A.B. Ileppikun @uzuka-8xi 2017 M. [Ipoda

11.H.B. ®unonosua Meroanueckoe mocooue 2015 M. JIpoda

12.A.E. Mapon, E.A. Mapon CamocTosTenbHble U KOHTPOJIbHbIE paboThI-§ kitacc 2017 M.
Apoda

13.B.B. [llaxmarosa ,0.P. llledep Auarnoctuueckue padotsl -8 kiacc 2016 M. Ipoda



14.A.E. Mapon, E.A. Mapon, C.B. I1o3oiickuit Cooparuk Bomnpocos u 3agau 2015 M. JIpoda

9 KJIACC

1. Pabouas nmporpamma. ®@usuka. 7 — 9kiacchl: yueOHO-METOIUIECKOTO TTOCOOUS
/coct. TuxonoBaE.H. — 2-e u3a.,crepeotnun. —M.: [Ipoda,2013. — 398,(2)

2. IIporpamMmbl ocHOBHOTO 00111eTO 00pazoBanus. dusuka. 7 — 9 kiacchl
(aBropsl:A.B.Ilepsimikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Paboyvas nporpamma no ¢usuke. 7 kiaacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUH C BEIOPAHHBIM YYEOHUKOM:

4. epoimkuH A.B. ®usnka. 7 knace. Y4eOHUK I 0011e00pa30BaTeIbHBIX YUPEIKICHHIM .
M.:Ipoda. 2011

5. JIykamuk B.U. Coopuuk Bonpocos u 3a1ad 1o ¢usuke. 7-9 k. — M.: [IpocBemenue, 2010.
—192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSATENIbHBIE M KOHTPOJIbHBIE Pa0OTHI. —5-€
n3nanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie padoTsl. KOHTpOIbHEIE 3a1aHHS. —
Caparos:Jluueii, 2014.

8. «KonTpoabpHO-m3MepuTenbHbie Matepuaisl. Pusnka. 7 kinacc/Coct. H.M. 3opun. — 2-¢
uz ., nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueOHo-meroauaeckoe mocodue/ A.E. Mapon.- M.: Jlpoda,
2011.- 123c.:

KoHTpobHBIE ¥ caMOCTOSTENbHBIC pa0OTHI 1O Gu3HKe. 9 Kinace: K yaeOHuKy A.B.
[Tepoimkuna, E.M. I'ytHuk «®usuka 9 knacey» / O.U. I'pomuesa. — M.: I3garenscTBO
«Dxk3ameny, 2014.

Tectol o ¢usuke. 9 knace: k yueOnuky A.B. Ileppiikuna, E.M. I'ytauk «®@usuka

9 kiacce» / O.U. I'pomrieBa. — M.: M3narenscTBO «OK3amen», 2010.

®dwusuka. 9 knacc. TemaTuueckue TecToBble 3a0aHus A7 noarotosku Kk 'MA. / aBT.- cocr.:
M.B. boiinenko, O.H. Mupomikuna. — Spocnasis: OO0 «Axkanemus pa3BuTus», 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

7 KUIIACC

1 . bubnuoTteka — Bc€ mo npeamety «Pusnkay. — Pexxum noctyna: http:// www.proshkolu.ru
2. BuneoomnsiTsl Ha ypokax. — Pexxum nocryna: http:/fizika-class.narod.ru

3. Enunas kosutekuus nudpoBbIX 00pa30BaTeIbHbIX peCypcoB. — Pexxum fgocrymna:
http://school- collection.edu.ru

4. laTepecHble MaTepHaIIbl K ypoKaM (DU3HMKH IO TEMaM; TECTHI 110 TeMaM; HaTJIsTHbIE
nocoOus kK ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

5. ludposeie oOpazoBarenbHbIe pecypehbl. — Peskxum noctyma: http://www.openclass.ru

6. DIeKTpOHHbBIE yueOHUKH 110 (usuke. — Pexxum nocryna: http://www.fizika.ru

8 KJIACC

1. bubnuoreka — Bc€ no npenmety «Puzukay. — Pexum noctyna: http://www.proshkolu.ru
2. BuneoonbiTsl Ha ypokax. — Pexxum nocryna: http:/fizika-class.narod.ru

3. Enunas koinekus nudpoBbIX 00pazoBaTeIbHBIX pecypcoB. — Pexum goctyna:
http://school- collection.edu.ru

4. laTepecHble MaTepHalibl K ypokaMm (DU3MKH 10 TEMaM; TECTHI 110 TeMaM; HarJIsJHbIe
nocoOus K ypokaMm. — Pexxum moctyma: http://class-fizika.narod.ru



5. Mudpossie oOpazoBarenbHbIC pecypehl. — Pesxkum moctyma: http://www.openclass.ru
6. DIIeKTpOHHBIE yueOHUKH 110 (u3uke. — Pexxum mocryna: http://www.fizika.ru

9 KJIACC

1. BuneoonsiTsl Ha ypokax. — Pexum nocryna: http://fizika-class.narod.ru

2. Enunas xosutexius nudpoBbix 00pa3oBaTeNbHBIX pecypcoB. — Pexxum nocryna:
http://school- collection.edu.ru

3. MnTepecHbie MaTepualsl K ypokaM (PU3UKHU IO TEMaM; TECTHI [10 TEMaM; HarJIsIHbIe
nocoOus kK ypokaM. — Pexxum noctyma: http://class-fizika.narod.ru

4. Hudpossie oOpazoBaTenbHbIe pecypchl. — Pexxum noctyna: http://www.openclass.ru
5. DnekTpoHHbIe YyueOHUKHY 110 Pusuke. — Pexxum noctyma: http://www.fizika.ru
6.lucrannmnonHas mkomna Ne368 http://moodle.dist-368.ru/ OTkpeIThIi Kace. CeTeBoe
oOpa3zoBartenbHOe coolmiecTBo. http://www.openclass.ru/node/109715

7. Enunas kosuteknusi u@poBBIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHbIi LEHTP UH(POPMALIMOHHO-00pAa30BaTENIbHBIX PECYPCOB.
http://www fcior.edu.ru/

9. UnTepHer ypok. http://interneturok.ru/ru/school/physics/

10. T'azeta «1 cenTa0ps» MaTepuansl 1o ¢usuke. http://archive.1september.ru/fiz

11. Aanmanmu pusmdeckux o0bekToB. http://physics.nad.ru/

12. Y)Kuas ¢usuka: odydaromas nmporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru
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