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MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢u3MKe Ha ypOBHE OCHOBHOrO OOIIEro 00pa3oBaHUsS COCTABJICHA Ha
OCHOBE TIOJIOKEHUM W TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOU
obOpasoBarenbHON TporpamMmbl, TpeactaBieHHbx B DPI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIenmuu mnpenomaBaHus y4eOHOTO
npeaMera «Pusukay.
Conepkanre  mporpaMmbl 1o (U3WKE ~ HampaBieHO  Ha  (QopMupoBaHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYarolIMXCS W OpraHu3alvio Hu3ydeHus (usmku Ha
NesITeIbHOCTHOM ocHOBe. B mporpamMe mo ¢u3nke y4uTBHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npenmera B peanmu3anuu  TpeboBanuit ®I'OC OOO K mIaHUPYEeMBIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3yibTaTaM  OOydeHHs, a  TakKkKe  MEXIpPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX YUYECOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30oBaHuUs.
[IporpamMma 1o Qu3uKe ycTaHABIUBAET paclpeleleHre ydeOHOro Marepualia IO rojam
oOyueHust (IO Kiaccam), NpeIJiaraeT NPUMEPHYIO TIOCIEJOBATEIbHOCTh H3YYEHHUS TeM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUsI MPEAMETHOIO COJEepKaHus U y4€Te BO3PACTHBIX
0COOEHHOCTEH 00yJaroIuXcsl.
[Iporpamma o ¢usuke pazpaboTana ¢ IeIbI0 OKa3aHUsI METOUYECKOM MOMOIIH YUUTEIIO
B CO3aHUH paboyeii MPorpaMMBbI 10 y4eOHOMY MPEAMETY.
Ou3rKa SBISIETCS CUCTEMOOOPA3YIOIIUM AJI €CTECTBEHHO-HAYYHBIX YU€OHBIX MTPEIMETOB,
MOCKOJIbKY (PU3MYECKHe 3aKOHBI JIe)KaT B OCHOBE MPOILIECCOB M SBJICHUHN, N3Y4aeMbIX XMUMHEH,
Ouonorueli, actpoHoMueil U ¢pu3nUeckoil reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, MPEIOCTaBIsIeT HauOojee sICHble 00pa3ibl MPUMEHEHHS HAYYHOTO METOoja
MO3HAHUS, TO €CTh CIIOCO0a MOIYYEeHUS JOCTOBEPHBIX 3HAHUI O MUpE.
Onna u3 TIaBHBIX 3a7a4 (U3UYECKOTO 0Opa3oBaHMs B CTPYKType oOmiero odpa3oBaHUs
COCTOUT B (POPMHUPOBAHUM ECTECTBEHHO-HAYYHOW T'pPaMOTHOCTM M MHTEpeca K HayKe Yy
00yJaromuxcs.
Wzyuenne ¢u3ukum Ha 0a30BOM YpOBHE MPEAINONIATaeT OBJIAJCHHE CIIEAYIOUIMMHU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOUIMMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD:
®HAYYHO OOBSACHSATH SIBJICHUS;
® OIICHUBATDH ¥ IOHUMATh OCOOCHHOCTH HAyYHOT'O HCCIIEIOBAHNUS;
S HTEPIIPETUPOBATh JAHHBIE W WCIIOJIb30BaTh HAYYHBIE OKA3aTeNbCTBA IS
MOJTyYEHUs BEIBOJIOB.
Ilenn wm3ydeHus (U3MKKM HAa YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHMs OMpEEICHBI B
Konnenmuu npenoaasanust yuebHoro npeamera «®dusuka» B 00pazoBaTeIbHBIX OpraHU3AIMIX
Poccuiickoit ®exnepauuu, pearu3ylOIIUX OCHOBHBIE 00I1€00pa30BaTENbHbIE TPOrPaMMBI,
yrBepxkaA€HHON pemenneM Komnernn MunuctepctBa npocsemieHust Poccuiickoin ®enepaunn
(mpotoxou ot 3 nexabpst 2019 r. Ne [TK-4BH).
Hean uzyvyennsi GU3NKu:
¢ IpHOOpETEHNE HHTEPECA U CTPEMIICHHS 00yJaIoNIXCsl K HAYYHOMY H3YUEHHUIO IPUPOBI,
Pa3BHUTHE WX UHTEUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

epa3BUTHE TNPEJCTAaBICHUA O HAy4YHOM MeToJe TMOo3HaHus U (popMupoBaHHE
HCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBJICHUSIM;

¢ popmHpoBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa M3y4eHHUS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3HUKH;



e hopmupoBaHUE TPEICTABICHUA O PONU (PU3UKK JUISI Pa3BUTHS JAPYTUX ECTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

®pa3BUTHE TIPEACTABICHUH O BO3MOXHBIX chepax Oyaymeld mnpodecCHoOHATBHON
NeSTeTLHOCTH, CBSI3aHHOHN ¢ (DM3UKOM, MMOJATOTOBKA K JAJIbHEHIIIEMY OOYYCHHUIO B 3TOM
HaTPaBIICHUU.

JlocTxkeHne STUX IleNlell mporpaMMbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOIIETO

o0Opa3zoBaHus 00eCIIeUNBACTCS PEIICHUEM CISAYIONIHNX 3a1aY:

¢ IpuOOpETeHNE 3HAHUI O JUCKPETHOM CTPOSHUU BEIECTBA, O MEXAHHMUECKUX, TETUIOBBIX,
INEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e IpUOOpPETEHNE YMEHMH OINUCHIBATH M OOBICHATH  (U3UYECKUE SIBICHUS C
UCIIOJIb30BaHNEM TOJyYEHHBIX 3HAHUM;

® OCBOCHHME METOJIOB pEIIECHUS MPOCTEHIINX pacyE€THBIX 3a/Jady C HCIOJIb30BaHUEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

® pa3BUTHE YMEHUI HAOIIOAATh MPUPOJHBIE SABJICHUS U BBHIIIOIHATH OMbBITHL, 1a00paTOpHbIE
paboThl M SKCIEPUMEHTANIbHBIE HCCIEAOBAHUS C HCIIOJIB30BAHUEM H3MEPUTEIbHBIX
npubopoB;

e ocBOcHHE TPUEMOB PaOOTHI ¢ HHPOPMANHEH (PU3HMUECKOTO COJCPKAHMS, BKIIOYAs
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTHKCHHSIX (U3UKH, aHAU3 U KPUTHIECKOE
OIICHUBaHKME UH(POPMAIINH;

® 3HAKOMCTBO CO chepamu MpodhecCHOHATEHON NeSTEIbHOCTH, CBI3aHHBIMU C (DU3UKOU, 1
COBPEMEHHBIMH TEXHOJIOTUSIMU, OCHOBAaHHBIMHU Ha TOCTHXKEHUSAX (PU3NUECKON HAYKH.

Ha u3yuenue ¢usuku (6a30BbINi YpOBEHB) Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs
orBoguTcs 238 yacoB: B 7 kinacce — 68 yacos (2 yaca B Hezieno), B 8 kiacce — 68 dacoB (2 4aca B
HEJIETIO), B 9 Kjiacce - 102 yaca 3 yaca B HEJIEITIO).

[Ipennaraemselii B mporpamme 1o (Gpu3uke mepedeHb Ja00opaTOPHBIX PabOT U OMBITOB HOCUT
PEKOMEHIATENbHBIN XapaKTep, YYHTENb JellaeT BHIOOp TpOBENEHUS Ja0OpaTOpPHBIX padoT U
OIIBITOB C y‘IéTOM WHAUBUAYAJIbHBIX OCOGGHHOCTGI’I 06yan0H1ch;1, CIIMCKA SKCIICPUMCHTAJIbHBIX
3a/IaHui, IpeJiaraéMbIX B paMKax OCHOBHOT'O TOCYIapCTBEHHOTO SK3aMeHa 1Mo (U3HKeE.



COJEP)KAHUE OBYYEHUA
7 KJIACC

Paznen 1. ®u3uka v €€ poJsib B MO3HAHUU OKPYKAKILET0 MUPA.

®usuka — Hayka o0 npupojne. Ssnenus npupozasl. Ousnyeckue SABICHUS: MEXaHUYECKHUE,
TEIJIOBBIC, IEKTPUUECKHE, MATHUTHBIEC, CBETOBHIE, 3BYKOBBIE.

®dusnueckue BenuuuHbL. 3Mmepenne ¢usnueckux BeauunH. Dusnyeckue NPHOOPHI.
[TorpemHocTs u3MepeHuii. MexxayHapoHas CUCTEMA €IUHUII.

Kak ¢wu3uka u apyrue ecTecTBEHHbIE HAYKH M3YYarOT MPHUPOAy. EcTecTBeHHO-HaydHBII
METOJ] TIO3HAHWS: HaOIIOJCHHE, IMOCTAHOBKA HAYYHOTO BOIMPOCA, BBIABMKCHHE THIIOTE3,
OKCIIEPUMEHT II0 TMPOBEpKE THUMOTe3, O0OBsCHeHWe HabmogaemMoro sieneHus. OmnucaHue
(GU3UYECKUX SBJICHUHN C TTOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHuueckue, TeIIOBbIC, IEKTPUUECKHE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. dusuyeckue MPUOOPHI M MPOIEAYpa MPSIMBIX U3MEPEHHI aHAIOTOBBIM U ITU(DPOBBIM

puoOpOM.

Jlabopamopnwvie pabomot u onvimel.

1. OmnpeneneHue MEHBI JEICHUS IKATbl U3MEPUTEIHLHOTO MPUOOpA.

H3mepenue paccTosHUMN.

3. H3zmepenue 00bEMa KUAKOCTH U TBEPAOTO TETA.
4. Omnpezenenne pa3MepoB MaJIbIX TEIL.
5. M3mepeHne temmepaTypsl NpU TMOMOIIM >KHIKOCTHOIO TEPMOMETpa M JAaTYUKa

TEMIEPaTypPHI.
6. IlpoBeneHue wuccieqoBaHUsI MO TMPOBEPKE THUIOTE3bl: JAIBHOCTh MOJETA IIapUKa,
MyIEHHOTO TOPU30HTAIILHO, TeM OO0JIbIIe, YeM OOJIBIIIE BEICOTA MTyCKa.

Pasznea 2. [lepBoHayaibHbIE CBEJACHUS 0 CTPOCHUU BellleCTBA.

CtpoeHue BellecTBa: aTOMbl U MOJEKYJbl, HUX pa3Mepbl. OIBITH, JO0Ka3bIBaIOIINE
JTMCKPETHOE CTPOCHUE BEILIECTBA.

JBwxeHnue yactuil BemniecTBa. CBsI3b CKOPOCTH ABUKEHHUS YACTULl C TEeMIEpaTypoi.
bpoyHoBckoe nBwxkenue, nuddysus. B3aumoaeiicTBUe YacTHI[ BEIIECTBA: MPUTHKEHUE W
OTTaJIKUBaHUE.

ArperatHbleé COCTOSIHMSI ~BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEM U  TBEPIBIX
(KpUCTaNIMYECKUX) Tel. B3auMOCBs3b MEXKIYy CBONCTBAMHU BEIIECTB B Pa3HBIX arperaTrHbIX
COCTOSTHUSIX M UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcoOEHHOCTH arperaTHbhIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmoneHnne 6pOyHOBCKOTO JABHKEHHSL.

2. HaGmronenue nuddys3un.

3. HalGmionenue siBieHU, OOBICHSIOMIMXCSA NMPUTSHKEHUEM HIIM OTTAJIKMBAHUEM YacCTHUIL

BEIIEeCTBaA.

Jlabopamopuvie pabomul u onvimel.

1. OrmeHka auamMerpa aToMa METOZOM PsIIOB (C UCIIONIb30BaHueM (poTorpaduii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIINPEHUS Ta30B.

3. OmnbIThl 1O 0OHAPYKEHUIO AEUCTBHS CUIT MOJIEKYJIIPHOTO MPUTSIKEHUS.

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



Mexanndeckoe BHkeHue. PaBHOMepHOe M HepaBHOMEpHOE JBHKEHUE. CKOPOCTb.
CpenHsist CKOpOCTh TPY HEPABHOMEPHOM JIBMKEHUU. Pacy€r myTu U BpeMeHU JBUKEHUS.

SlBnenue wHepruu. 3aKOH HHEpUUHU. B3aumoneicTBUEe Tesl Kak NPUYMHA HU3MEHEHUS
CKOpOCTU JIBMKEHHUs Tell. Macca kak Mepa MHEpTHOCTH Tena. [lnotHocth BemectBa. CBsi3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJ B €IUHUIE 00bEMA BELIECTBA.

Cuwia kKak XapakTepucTuka B3aumoneucTBus Tteil. Cuia ymnpyroctd U 3akoH [yka.
W3mepenue cunbpl ¢ MOMONIBIO JAMHAMOMETpa. SIBiIeHUE TAroTeHuss u cuia TsokecTu. Cuna
TSDKECTH Ha Apyrux riaHetax. Bec Tena. HeBecomocth. CnokeHue CUJI, HANpPaBICHHBIX 110
oaHoil mpsiMoi. PaBHoaelcTByromas cuii. Cuna TpeHusa. TpeHHe CKOJIbKEHUS U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienne MexaHn4eckoro JBUKEHHS Teja.

N3Mepenne CKOpOoCTH MPSIMOJIUHEMHOTO JBUKECHUS.
HaGmronenue siBJICHUS] HHEPITUH.

Habmonenne n3MeHeHus: CKOPOCTH MPH B3aUMO/ICHCTBHH Tell.
CpaBHeHHE MacC MO B3aUMOJIEHCTBUIO TEll.

vk wnNe

CrokeHue cuJjl, HallpaBJICHHBIX IO OJHOW MPSIMOMA.

Jlabopamopnwvie padbomot u onvimel.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUS (LIapuKa B KHJIKOCTH, MOJIEIH
AIIEKTPUYIECKOTO aBTOMOOWJIS M TaK Jjaee).

2. OmnpeneneHue cpenHeil CKOPOCTH CKOJIBKEHHA OpycKa WIM IIapuKa M0 HAKIOHHOMN
IIJIOCKOCTH.

3. Omnpenenenne MIOTHOCTH TBEPOTO Tea.

4. OnbITEl, JEMOHCTPUPYIONTUE 3aBUCUMOCTh PACTSDKEHUs (medopmariuu) mpyKHUHBI OT
IIPUIIOKEHHOMN CUJIBL.

5. OneIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIbKEHHUS OT Beca Teja U
XapakTepa COIMPUKACAIOIIUXCS TOBEPXHOCTEM.

Pasznea 4. /[aBjienne TBEPABIX TeJ, )KUAKOCTE U ra3oB.

Jasnenne. CriocoObl yMEHBIICHUS U yBETUYCHUS JIaBieHus. [laBinenue ra3za. 3aBUCUMOCTb
JaBJICHUS Ta3a OoT 00béMa, Temneparypsl. [lepenaya naBneHus TBEPABIMU TeaMU, KUIAKOCTSIMH
u razamu. 3akoH llackansa. [IHeBMaTMueckue MamuHbl. 3aBUCUMOCTh JABJIEHUS KUJIKOCTH OT
rryounbsl.  ['mapocratmdeckuid  mapagokc. CooOmiaronuecss  cocynsl. [ mapaBmuueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpHUMHBI CyIIECTBOBAaHUS BO3IYIITHOM
o6onoukn 3emnu. Omwir Toppuyennu. M3mepenue atmocdhepHOro naBlieHHs. 3aBUCHUMOCTH
aTMoc(epHOro JaBiieHHs OT BBICOTHI HaJl YypoBHeM Mops. [Ipubopsl s u3MepeHus
aTMOC(EpHOTO JTaBICHUS.

JleiicTBUE KUIKOCTHU U ra3a Ha MOTpyXKEHHOE B HUX TeJO. BrITankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue Ten. BoznyxomnnaBanue.

Hemoncmpayuu.

1. 3aBHCHMOCTB JaBIEHHUA raza OT TEMIEPATYPHI.

[lepenaua naBieHuUst )KUJKOCTBIO U Ta30M.

3. Coobmaronmecs CoCy/Ibl.
4. T'mapaBiuyecKui mpecc.
5. TlposBienne nelcTBUs aTMOC(PEPHOTO TaBICHUS.



3aBUCHMOCTh BBITAIKUBAIONICH CHJIBI OT 00BEMa MOTPYKEHHOM dYacTH Telna |
MJIOTHOCTHU KHUIKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIBI BECY BBITCCHEHHOMW KUJIKOCTH.

VcnoBue muiaBaHus TeN: IUIaBaHWE WM TIOTPY)KEHHWE Tel B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEHN TeNa U JKUJKOCTH.

Jlabopamopuvie pabomul u onvimel.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOIE OT 00bEMa MOTpY:KEHHON B JKUIKOCTh
YacTH TeJa.

OnpeneneHre BBITAJKUBAIONIEH CHIbL, JIEUCTBYIOIIEH Ha TeJo, MOrpy:KEHHOE B
KUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKHABAIOLIEH CHJIbL, JEWCTBYIOLIEW Ha TEIO B
KUJKOCTH, OT MACCHI TeJa.

OnbITHl, TEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAIKUBAIOIICH CHJIbI, JEHCTBYIONIEH Ha
TEJO B KUJIKOCTH, OT 00bEMa MOrpyKEHHON B JKUJIKOCTh YAaCTH Teja U OT IUIOTHOCTHU
KUJKOCTH.

KonctpynpoBanue apeomeTpa WM KOHCTPYUPOBAHUE JIOJKHM M OIpeaesieHue €€
IPY30I0ABbEMHOCTH.

Pa3znea S. Pa6ora u MOIIHOCTH. JHEPrus.
Mexanudeckas pabora. MOIIHOCTS.
[IpocTbie MexaHW3MBL: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. llpaBmiio paBHOBecus

pblyara.

[IpuMeHeHre mpaBuiIa paBHOBECHs pbhluara K OJOKY. «30J0TO€ MPaBUIO» MEXaHUKH.

KIIJI mpocThix MexaHu3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHUKE.
Mexanundeckast sHeprusi. KunHeTmyeckas W noTeHUHalIbHas »Heprus. I[IpeBpaienue

OJIHOTO BUJIa MEXaHUYECKON 3HEPTUU B JPYroil. 3aKOH COXPaHEHUS PHEPIHH B MEXAHUKE.

Hemoncmpayuu.
1. IIpumepsl IPOCTBIX MEXAHU3MOB.
Jlabopamopnuvie padbomot u onvimel.
1. Omnpenenenue pabOTHl CUJIIBI TPEHUS TMPU PABHOMEPHOM [BIKEHUM Tela II0
TOPU30HTAIILHON ITIOBEPXHOCTH.
2. HccnenosaHue yCa0BUH paBHOBECHUS pblyara.
3. WMsmepenune KIIJI HakJIOHHOM MIIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAHECHUSI MEXaHHUYECKON SHEPIHUH.
8 KIIACC

Pa3nen 6. TenuioBble siBJICHUS.

OCHOBHBIE TTOJI0KEHUS MOJICKYJISIPHO--KUHETUYECKOW TEOpUM CTPOEHUS BelecTBa. Macca
U pa3Mepbl aToMOB M MOJeKyJd. OmnbITbl, MOATBEPKIAIOIMIAE OCHOBHBIE ITOJIOKEHUS
MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH.

Mopnenu TBEPIOTO, )KHUJIKOTO B Ta3000pa3HOTO COCTOSIHUMN BellecTBa. Kpucramimaeckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra30B, )XKUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO--KUHETHYEeCKOM Teopun. (CmauMBaHWE M KanWULIpHbIE sBIeHUsA. TeroBoe
pacuIMpeHme U CKaTue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JBUKEHHUS YaCTHLI.
Buyrtpennsst sHeprusi. CrnocoObl W3MEHEHHMsS BHYTPEHHEH SHEpruu: Terionepenada u
coBeplieHue padboThl. Bupl Temonepenaun: TeIONPOBOAHOCT, KOHBEKIHUS, H3ITyYECHHUE.



KoimuectBo Temnorel. YaenpHasd TEIIOEMKOCTH BeELIECTBA. 1e€IUIO0OMEH W TEIUIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OamaHca. [lnaBieHue W OTBEpAECBAHHE KPHUCTATUTMUECKUX
BEIIECTB. YeibHasg TeroTa IuiaBieHus. [lapooOpa3oBanue W KoHjaeHcauus. McmapeHue.
Kunenue. YnenpHas Termiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIEPATyphl KHIICHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBA. Y IeJbHAs TEIJIOTa CTOPAHMUSL.

[Tpuntuner  pabotel TermoBbix ABuratenei KIIJ[ TemmoBoro psuratens. TermioBbie
JIBUTATENIM U 3aIUATA OKPYXKAIOIIEH CPEIbI.

3aK0OH COXpaHEHUs U MIPEBPAILCHHS SHEPTUU B TEIJIOBBIX IIPOLIECCaX.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBHMIKEHUS.

Hab6mronenue nuddysun.

HaGmronenue siBIeHUI cMadiBaHUS ¥ KaWILISIPHBIX SBICHUH.

HaGmroienne TemnoBoro pacivpeHus Ted.

N3menenue naBieHus ra3a Ipyu M3MEHEHUU 00bEMa U HarpeBaHUU WIIH OXJIAXKICHUH.
[IpaBuia uamMepeHus TeMnepaTypsl.

Bupael Terionepenayn.

OxnaxIeHne Mpu COBEPIIEHUU PaOOTHI.

HarpeBanue nipu coBepiiieHUU padOThl BHEIIHUMU CHIIAMHU.

W oNU A WNPRE

. CpaBHEeHuE TEMIOEMKOCTEN Pa3JINYHBIX BEILIECTB.

N
= O

. Habmronenue kuneHus.

. Habnronenne nmocTossHCTBa TEMIEpATyphI TIPH TUIABICHUH.

13. Mojenu TemIOBLIX ABUTaTEICH.

Jlabopamopnwvie padbomot u onvimel.

1. OnbITHI MO OOHAPYKCHHUIO NEUCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSIKEHUSI.

[EY
N

OMBITHI 110 BBIPALIMBAHUIO KPUCTAJJIOB MIOBAPEHHOM COJIM WJTU caxapa.

OneIThI 1O HAOTIOEHUIO TETNIOBOTO PACIIMPEHHUSI Ta30B, )KUIKOCTEH U TBEPABIX TE.
Omnpenenenue JaBleHUs BO3yXa B OaJIOHE MINPUIIA.

OnbIThI, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTh JaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHUs WIN OXJIaXKICHHUS.
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6. IlpoBepka THUIOTE3bl JUHEHHOW 3aBHUCHMOCTH JJIMHBI CTOJIOMKA KHUAKOCTU B
TEPMOMETPHUUYECKOI TpyOKe OT TeMIIepaTypshl.
7. HalGmronenue u3MeHeHHs] BHYTPEHHEH SHEPruu Tella B pe3yibTaTe Terjionepeaadu u
paboThl BHEIITHUX CHII.
8. MHccrnenoBanue sBiIeHHs TEIUIOOOMEHA IPU CMEUIMBAHUU XOJIOHOM U TOpsiYeid BOJIBI.
9. OmpeneneHne KOMWYECTBA TEIUIOTHI, IOJYYCHHOTO BOJOW MpPH TEIIOOOMEHE ¢
HarpeThiM METANIMYECKUM IIUIHHAPOM.
10. Onpenenenue yAaeabHON TEINIOEMKOCTH BEILIECTBA.
11. VccnenoBanue mpoiecca UCIapeHusl.
12. OnpeneneHne OTHOCUTEIBHOM BIXKHOCTH BO3/1yXa.
13. Onpenenenue yaeabHOM TEIUIOTHI IJIABJICHUS JIbA.
Pa3nes 7. JinekTpuyecKkue M MATHUTHBIC SIBJICHHS.
OnekTpuzanusa Tel. J[Ba poja 3JIeKTpUYECKUX 3apsaoB. B3anMmoneilcTBHe 3apsiKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHJIBI B3aMMOJACHUCTBUS 3apsOKEHHBIX TEN OT BEIMYMHBI
3apsiIOB U PACCTOSIHUS MEXKTY TEIaMM).



DnekTpuueckoe noje. Hanpssk€HHOCT anekTpuyeckoro nosist. [IpuHiun cynepno3unuu
JIEKTPUUYECKUX TOJICH (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTapHBIM 3iieKTpudeckuil 3apsia. CTpoeHue
atoma. [IpoBOAHUKH U TUANEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUIECKOro 3apsia.

DJIEKTPUYECKUN TOK. YCJOBHUS CYIIECTBOBAHUA DJJIEKTPUUYECKOTO TOKa. MCTOYHUKH
MOCTOSTHHOTO TOKa. JIeHCTBUS DIIEKTPUYECKOTO TOKAa (TEIJIOBOE, XUMHYECKOE, MAarHUTHOE).
DIEKTPUUYECKHI TOK B )KUJIKOCTSIX U ra3ax.

Onektpuueckas 1enb. Cuna Toka. OJEeKTpudyeckoe HamnpsbkeHne. ConpoTUBICHUE
MPOBOJHMKA. YJIETbHOE CONPOTUBICHUE BemiecTBa. 3akoH Owma I ydyacTKa IIEMH.
[TocnenoBarenbHOE U MapaIeIbHOE COEAMHEHUE TPOBOJHUKOB.

Pabota 1 MOMIHOCTH AJIEKTpUIECKOro ToKa. 3akoH [[koyns—JIeHa. DnekTpuieckue e
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3aMbikaHue.

[TocTostHHBIE MarHuThl. B3auMopaeilcTBME NOCTOSHHBIX MAarHUTOB. MarHuTtHoe moue.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe AJis1 ®KU3HHU Ha 3emie. OnbIiT Dpcerena. MaruHutHoe mnose
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJISI
Ha TPOBOJHUK C TOKOM. OJEKTPOABHUIATEIb IOCTOSHHOIO TOKa. lMcmonb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apagness. SIBneHue  aneKTpoMarHuTHOM  uHAykuuu. IlpaBuno  Jlenuna.
OnekrporerHepatop. CrnocoObl TOMYyYEHHUS JIEKTPUYECKOW DSHEPruu. ODJNEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpuszanus Ted.
JIBa poJia aIEKTPUUECKUX 3apsA0B U B3aUMOJIECHCTBUE 3apsSKEHHBIX TEll.
Y CTpOUCTBO U JEUCTBUE IIEKTPOCKOIIA.
DIIEeKTpOoCTaTUYECKast HHTYKLIHSL.
3aKOH COXpaHEHUs AIEKTPUUECKUX 3aPsaA0B.
[IpOoBOTHUKY M AUDIIEKTPUKHU.
MogenupoBaHue CUIOBBIX JTUHUHI JIEKTPUUECKOTO MOJIA.
HcTouHrKH MOCTOSIHHOTO TOKA.
JlelicTBUA SIIEKTPUYECKOTO TOKA.

. DJIEKTPUYECKUI TOK B )KUIKOCTH.

. "'a30BbIi1 pazps.

. U3mepenne cuiibl TOKka aMIepMeTPOM.
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. I3MepeHue 31eKTpUUECKOro HapsyKEHUS! BOJIBTMETPOM.

[EY
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. PeocraTt 1 MarasuH COnpOTUBIICHUN.

. BzamMoielicTBHe MOCTOSSHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXKHOCTH Pa3/IeJICHUs TIOJIFOCOB MarHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

. OnbIT Opcrena.
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. MarauTHoe 1noJje Toka. DJIeKTPOMAarHuT.

N
o

. JlelicTBue MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

. DJIEKTPOABUTATEIb MOCTOSHHOTO TOKA.

. UccrnienoBanue sBieHUs 3€KTPOMarHiTHON MHTYKIIUH.

. OnbiTel Dapajes.

. 3aBUCUMOCTH HaIpaBJeHUsI MHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3HUKHOBEHUSI.

N NN NN
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. DIEeKTpOreHepaTop MOCTOSIHHOTO TOKA.



Jlabopamopnwvie pabomot u onvimel.

OnBITH 1O HAOTIOICHUIO IIEKTPU3ALIUN TNl UHAYKIIMEH U TIPU COMPUKOCHOBEHUU.

UccnenoBanue AeCTBUSA 3EKTPUUYECKOTO MOJISI HA MPOBOJAHUKHU U JUAJICKTPUKH.

CoOopka u mpoBepKa padOThI ANEKTPUICCKOM IS MOCTOSHHOTO TOKA.

W3mepeHue u peryinpoBaHHUe CUIIbI TOKA.

H3mepeHue u peryiupoBaHue HalPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYILIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS

pe3ucTopa U HapsHKEHUs Ha pe3UCTOope.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTh  3JIEKTPHUYECKOrO  COMPOTHUBIICHUS
MPOBOJHMKA OT €r0 JJIMHBI, TUIOIIAIU TOMEPEYHOr0 CEYEHHS U MaTepHaa.

8. IlpoBepka mpaBuia CIOXKEHHUS HAMpPSHKEHUHA MPH IOCIEN0BAaTEIbHOM COEAMHEHHU
JIByX PE3UCTOPOB.

9. TIlpomepka mpaBuia JJIsl CHIbI TOKA TIPU MapaUIeTbHOM COSTUHEHUN PE3UCTOPOB.

10. Onpenenenue pabOTHI ANIEKTPUIECKOTO TOKA, UIYILIETO Yepe3 Pe3UCTop.

11. OnpeneneHre MOIIHOCTH 3JEKTPUUECKOTO TOKa, BBIIEISIEMON Ha PE3UCTOPE.

12. UccnenoBaHue 3aBUCMMOCTH CHUJIBI TOKA, UAYHIETO Yepe3 JIaMIOUKY, OT HANpSKEHUS
Ha HEW.

13. Onpenenenue KIIJ] narpeBaTens.

14. ccnenoBaHre MarHUTHOTO B3aMMOJICHCTBHS IIOCTOSTHHBIX MarHUTOB.

15. 3y4yeHre MAarHuTHOTO IIOJISI TOCTOSHHBIX MAarHUTOB MpH HUX OOBEAMHEHUU U
pa3aeNeHun.

16. UccnenoBanue AeMCTBUA 3IEKTPUUECKOTO TOKA HA MArHUTHYIO CTPETIKY.

ok wnNRE

17. OneIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI B3aUMOAECUCTBUSI KaTYLIKU C TOKOM U
MarauTa OT CHUJIbI TOKA 1 HAlIPpABJICHUA TOKA B KaTYIIKC.

18. M3y4eHue AecTBHSI MATHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue 1 u3ydeHue padoThl AIEKTPOABUTATENS.

20. Usmepenne KIIJ[ anekTpoaBuraTeIbHONM YCTAHOBKH.

21. OneITEl 1O HUCCIICA0OBAHUIO SBJICHUA BHGKTpOMaFHI/ITHOfI WHAYKIIHUU: HUCCICAOBAHHUC
U3MCHEHUH 3HaUCHUS U HaIlpaBJICHUA HHAYKIIUOHHOI'O TOKaA.

9 KVIACC

Pa3zgen 8. Mexannueckue siBJIeHHUA.

Mexanunueckoe aBuxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCHTEIBHOCTD
MEXaHUYECKOr0 JABMKECHHUSA. PaBHOMEpHOE MNpsIMOJMHEWHOE JBWXKEeHHE. HepaBHOMEpHOE
NpsIMOJIMHEHOE JBM>KeHHE. CpelHsss M MIHOBEHHAas CKOPOCTh Tejda IPU HEPABHOMEPHOM
JBUKECHUH.

Yckopenne. PaBHoyckopeHHOE TIpsIMOJIHHEHHOE qBUkeHre. CBoOOaHOE mageHne. OnbIThI
lanunes.

PaBHOMepHOE ABMXEHHE MO OKPYXKHOCTH. [lepuon m uwactora oOpamenus. Jlunelinas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTEIBHOE YCKOPEHHE.

ITepsbiit 3akoH Hprorona. Bropoii 3akoH Herorona. Tperuii 3axkon Herorona. IIpuHnun
CyNEPNO3ULMU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuila TPEHHS CKOJIbKEHHUS, CUja TPECHHS
MIOKOS1, APYTHE BUABI TPEHUS.



Cuna TSKECTM W 3aKOH BCEMHUPHOIO TITOTEHHs. YCKOpEHHE CBOOOJHOTO MaIeHHUS.
JBuxenue 1uiaHer Bokpyr Connpa. IlepBas kocmmueckas ckopocTs. HeBecomocts u
HEPETPY3KH.

PaBHOBecue maTepuanbHOU TOUkH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHue TBEPIOTO Tema
C 3aKpEIIEHHOM OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynse tena. M3menenune mmmynbca. MMnynbe cuibl. 3aKOH COXpaHEHMsI MMITYJIbCa.
PeaktuBHOE NBHKEHUE.

Mexanudeckas paboTa U MOIIHOCTh. PaboTa cuil TsDKECTH, YNpyroctu, TpeHus. CBs3b

SHEPTUu

u pa6OTBI. HOTCHHI/IaJ'IBHaﬂ OHEprusa TEja, MOAHATOTO Had IMOBEPXHOCTHIO 3CMIIH.

[loTenumanpHas sHeprus cxaTod npykuHbl. Kunetnueckas sHeprus. Teopema 0 KHHETUYECKON
DHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPT M.

Hemoncmpayuu.

1. HaGmioeHue MeXaHU4eCKOro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHEHME IIyTE€H M TPAEKTOPUM JBUKEHMS OJHOIO M TOIO XK€ Tejda OTHOCHUTEIBHO
pa3HBIX TEJN OTCUETA.

3. H3mepeHne CKOPOCTH U YCKOPEHUS MPSMOJIMHENHOTO IBH>KECHHUS.

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBHXKCHMUS.

5. HalGmronenue qBuXeHHs Tela 10 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBICHHNA, TPOUCXOIAIINX B cucTeMe oTcuéra «Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIB)KEHHH OTHOCUTENIBHO KaOMHeTa (PU3UKH.
3aBUCHUMOCTb YCKOPEHHS TeJla OT MacChl TeJla U IEUCTBYIOIIEH Ha HETO CHUJIBI.

8. HalGnroneHue paBeHCTBA CUJT TP B3aUMOJICHCTBUU TEJI.

9. M3meHeHue Beca Tena NpU YCKOPEHHOM JIBH)KEHUH.

10. Ilepenavya uMmysnbca npu B3aMMOACHCTBUU TEN.

11. IlpeoOpazoBaHust SHEPTHU IPU B3aUMOJICHCTBUH TEJI.

12. CoxpaHeHue UMITYJIbCa IPU HEYIPYTOM B3aUMOAECHCTBUM.

13. CoxpaHeHre uMIyibca Ipu abCOMIOTHO YIIPYroM B3aUMOJICHCTBUY.

14. HaGmroienrne peakTUBHOTO JIBHXKCHHUS.

15. CoxpaHeHrne MEXaHUYECKOM YHEPTUN TTPU CBOOOTHOM I1aJICHUH.

16. CoxpaHeHHE MEXaHUYECKOW IHEPTUU NPH JBHKEHUU TeJIa MO/ AEHCTBUEM IIPYKUHBI.

Jlabopamopuvie pabomul u onvimel.

1. KoHcTpynpoBaHue TpakTa [Uisl pa3roHa U JAJIbHEWIIET0 PABHOMEPHOIO JBUKECHHS
HIapUKA WM TEJIEKKH.

2. OmpeneneHue cpefaHel CKOPOCTU CKOJNBXKEHHS OpycKa WIM JBHKEHHS IMIapHKa IO
HaKJIOHHOM IJIOCKOCTH.

3. OmpexneneHue YCKOpEHHUs Tejla IPU PABHOYCKOPEHHOM [JBMKEHHM 110 HAKJIOHHOMN
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTHU IMYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka THIOTE3bl: €CIUM TNPH PABHOYCKOPEHHOM JIBWKEHHU O€3 HadaabHON
CKOPOCTM IIyTM OTHOCATCS KaK psii HEYETHBIX YHCEN, TO COOTBETCTBYIOLIME
MIPOMEKYTKH BPEMEHH OJJUHAKOBBI.

6. HccnenoBaHue 3aBUCHUMOCTH CHJIBI TPEHHSI CKOJIBKEHHMS OT CHJIbI HOPMaJbHOIO
JIABJICHUS.

7. OmnpeneneHue Ko3PPHUIUEHTA TPEHUS CKOIBKEHUSL.

8. Omnpenenenune )XECTKOCTH NPYKUHBI.



9.

Omnpenenenue paboOTBl CUIIBI TPEHUS IPU PABHOMEPHOM [BM)KEHUHM Tejla 110
TOPU30HTAIILHON ITOBEPXHOCTH.

10. Onpenenenne pabOTHl CHIIBI YIPYTrOCTH TPU TOABEME Tpy3a C HCIOJIb30BaHUEM

HCIIOJABHKHOI'O U IIOABUKHOT'O 0JI0KOB.

11. 3yuyeHue 3aKoHa COXPAHEHUS SHEPTUU.

Pa3nen 9. Mexannveckue KoJ1e0aHUsSI U BOJHBI.

KonebarensHoe nBuxkeHune. OCHOBHbBIE XapaKTEPUCTHKU KoJeOaHWii: MEpUoJ, 4acToTa,
aMIuTyna. MaremMaTud4ecKuil M NpPYKUHHBIM MasTHUKU. IIpeBpalieHue »sHEprum mnpu

K0J1e0aTEeIbHOM JIBHKEHUU.

3aryxatomue Konebanus. Boeinyxnenasle konebanus. Pesonanc. MexaHu4ecknue BOJIHBI.
CaoiicTBa Mexannueckux BOJH. [IpogonpHble U onepeyHble BOJIHBL. JIJIMHA BOJIHBI U CKOPOCTh
e€ pacrpocTpaHeHHs. MexaHn4yecKue BOJIHBI B TBEPIOM TeJIe, CEUCMUYECKUE BOJIHBI.

3ByK. 'poMKOCTh 3ByKa U BbicoTa ToHA. OTpaykeHue 3Byka. MHppa3ByK U yiabTpa3ByK.

Hemoncmpayuu.
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Habmonenue xonebanuii Ten moj AeHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U Ha MIPYKUHE.

Hab6nroneHnne BeIHYKIEHHBIX KOJIEOaHWUN U pe30HaHca.

PacnpocTpanenue npoAoibHbIX U ONEPEUHBIX BOIH (Ha MOJIEINN).
HaOnroneHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.

. AKycTHYeCKUH pe30HaHC.

ﬂaﬁopamopuble padomul u onvimol.

1.
2.
3.

7.

OHpGI[eJIeHI/Ie YaCTOThI U IEpruoaa KOH€6aHI/II>'I MaTEMaTHYCCKOIro MasiTHHUKaA.
OmnpexneneHne 4acTOTHI U TIEpUOJIa KOJIeOaH I TPY>KUHHOTO MasiTHHKA.

HccnenoBanue 3aBHCHMOCTH TEPHO/a KOJIEOAHHI IOJBEUNICHHOTO K HUTH Tpy3a OT
JJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TEpUo/ia KoJeOaHUM MPYKUHHOTO MasgTHUKA OT MacChl
rpysa.

[TpoBepka HE3aBUCHMOCTH IEpHO/a KOJICOAHWH Tpy3a, MOABEIICHHOTO K HHTH, OT
Macchl rpys3a.

OnbITE, JEMOHCTPHPYIOIIME 3aBUCUMOCTh TMEpuojia KoleOaHWW MPYKHUHHOTO
MasATHUKA OT MACChI I'py3a U JKECTKOCTU IPYXUHBI.

N3mepenue yckopeHwusi CBOOOTHOTO MaICHUSI.

Pasznea 10. DiaekTpoMarHuTHOE MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMArHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkayia 35eKTpoMarHuTHBIX BOJIH. VICrionb30BaHue 3JIEKTPOMArHUTHBIX BOJIH I COTOBOM

CBs3H.

DJeKTpoMarHuTHas npupoa ceeta. CKopocTh cBeTa. BoTHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BoJsHOBEIE CBOMICTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1.

W3ydeHue CBOMCTB 3J€KTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOTO TenedoHa.

Pa3gen 11. CBeToBLI€e SIBJIEHUS.
JlyueBasg moxenb cBera. Mcrounuku cBeta. I[IpsMoiMHENHOE pacpOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. Ilnockoe 3epkano. 3aKoH OTpakeHHUs CBETA.



[Ipenomnenue cBeta. 3aKoH npeaomiieHUs cBeTa. [lonHoe BHyTpeHHEe OTpakeHUE CBETA.
Hcnonp30BaHNe MOJIHOTO BHYTPEHHETO OTPAXXEHUS B ONITUYECKUX CBETOBOJIAX.
Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oToamnmapara, MHUKpPOCKONA U

Teneckona. ['a3 kak ontudeckas cucreMa. biim3opykocTs U JATbHO30PKOCTb.

Paznoxenune 6emoro cBera B criekTp. OnbiThl HetoToHa. Clio)keHHE CIIEKTPAIBHBIX I[BETOB.
Hucniepcus ceera.

Hemoncmpayuu.

©PNDUEwN e

[IpsamonuHEHOE pacIpOCTpaHEHUE CBETA.

OtpaxkeHue cBeTa.

[onmyyenne n300pa’keHMiA B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKasiax.
IIpenomiieHue ceera.

OnrTuyeckuii CBETOBO/I.

Xom tydeit B coOuparomei JTruH3e.

XoJ1 Ty4deil B pacCEerBAaIOIICH JIMH3E.

[Tomy4yenue n300pakeHUIA ¢ TTOMOIIBIO JTMH3.

[Ipunnun neiictBus otoanmnapara, MUKPOCKOIIA M TEJIECKOTIA.

10. Mogaensb rnasa.
11. PaznoskeHue 6eoro cBeTa B CIEKTP.

12. [Toryuenue 6em0ro cBeTa MPH CIOKEHUHU CBETA Pa3HbIX I[BETOB.
Jlabopamopnwvie pabomot u onvimel.

1.
2.
3.

Nowv s

HccnenoBanue 3aBUCUMOCTH YIJIa OTPAKEHHS CBETOBOTO JIy4a OT yriia MajeHusl.
N3ydenne xapakTepUCTUK U300paKeHHS IPEAMETa B TUIOCKOM 3EpKaie.

HccnenoBanue 3aBUCHMOCTH yTIIa MPEIOMIICHHSI CBETOBOTO JIy4a OT yIJia MaJCHUs Ha
IPaHULIE «BO3YX—CTEKIIO».

[Tomydyenne n300paskeHH ¢ TOMOIIBIO COOMPAIOIICH JTUH3HI.

Omnpenenenne POKyCHOTO PACCTOSTHUS U ONTHYECKOM CHIIBI COOMPAIOIIEH JTMH3HI.
OMNBITHI IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.

OnBITEl MO BOCHPUATHIO IIBETa MPEIMETOB MPU WX HAONIOJACHUU dYepe3 IBETOBBIC
(GUIBTPEI.

Pa3nen 12. KBaHTOBLIE SIBJIEHUS.

Omnbiter Pe3epdopna u mianerapuas moaenb aroma. Moaens atoma bopa. Mcnyckanue u
IIOTJIOIICHUE CBETAa aTOMOM. Ksautel. JIluneiyarnie CIICKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- u ramma-uznydenus. CTpoeHHE AaTOMHOTO sjpa.
Hyknonnass Momens aroMHoro siapa. M3orombl. PamnoaktuBHBIE TpeBpaieHus. Ilepuop
MoJIypacnaaa aTOMHBIX siziep.

SnepHble peakuu. 3aKOHBI COXpPaHEHUS 3apsJ0BOTO U MACCOBOTO YUCEN. DHEPTUsl CBSI3U
ATOMHBIX SAOCP. CBsA3b MaccChl U OHCPTHUHU. PeaKI_[I/II/I CHUHTC3a WU HACJICHUSA ALCP. Hcrounukn
sHepruu CoyHIA U 3BE3I.

Snepnas sHepretuka. J[edicTBUSA paauOaKTUBHBIX U3JIYYEHUM HA )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

ok wnNRE

CrieKTpbl U3JIy4€HNUs U TOTJIONICHHUS.

CrexTpsl pa3IM4YHbIX Ta30B.

CnekTp Bogopoaa.

Hab6nronenue tpexoB B kamepe Bunbcona.

Pabora cuérunka HOHU3UPYIOIUX U3TyUCHUH.

Peructpanus nznydeHus NpupoJHbIX MUHEPAJIOB U IIPOAYKTOB.



Jlabopamopnwvie pabomot u onvimel.

1. HaGmro/eHue CIUTONIHBIX U JIMHEHYATHIX CIIEKTPOB U3JIyUCHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE SHEPIHMHM YACTULIBI MO TOPMO3HOMY HyTH (IO

dboTorpadusim).

3. UMsmepenue paguoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 AN MOIYIb.

[ToBTOpUTENBHO--0000IIAONIMK  MOIYTh TpEIHA3HAYCH [UIsl CHCTEMAaTH3alud |
00001IeHUsT TPEIMETHOTO COACPIKAHIS M OIBITA IEATEIHbHOCTH, TPUOOPETEHHOTO MPU U3YUECHUHU
BCEro Kypca (pu3uKH, a Takxke sl MOArOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY I10
busuke 11 00yJaroIIMXCs, BRIOPABIIMX 3TOT YICOHBINH MPEIMET.

[Ipy wu3ydeHHMM JAHHOTO MOJIYJIA pPEAIU3yIOTCd UM CHUCTEeMATH3UPYIOTCS  BUABI
NESTEIbHOCTH, Ha OCHOBE KOTOpPHIX oOOecredymBaeTcss JOCTIKEHUE TPEAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMbIX PE3yJIbTaTOB 00y4deHHs, (POpMHUpYyeTCs eCTEeCTBEHHOHAyuHas
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICOBAHMS SIBJICHUM NPUPOABI U TEXHUKH,
OBJIAJICHUE YMEHUSMHU OOBSCHATh (U3UUYECKUE SIBICHHS, MPUMEHSS TOTyYeHHBbIC 3HAHUS,
peuaTh 3aJ1a4i, B TOM YUCJIE KAYECTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[TpuHIMNIHATBHO AEATEIHLHOCTHBIN XapakTep JAHHOTO pa3fielia peanu3yercs 3a CYET Toro,
4yTO 00y4aromuecs BHIMOIHSIOT 3aaHusl, B KOTOPhIX UM Ipe/iaracTcs:

HA OCHOBE IMOJIYYCHHBIX 3HAHUI Paclio3HABATh U HAYYHO OOBSICHATH (DU3MUECKUE SBIICHUS
B OKPYKaroUIEN IPUPOJAE U NOBCEIHEBHOM KU3HU;

MCIIOJIb30BaTh Hay4HblE€ METOJbI MCCIEAOBaHUA (U3NYECKUX SIBJICHHUM, B TOM YHCIE IS
MPOBEPKHU THIIOTE3 U MOJTYUEHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATH, HAYYHBIE OCHOBBI HAMOOJIEE€ BaXKHBIX JOCTHXKEHUN COBPEMEHHBIX TEXHOJOTHH,
HarpuMep, MPAKTHUYECKOTO0 HCIOIb30BaHUS PA3JIMUHBIX HCTOYHUKOB JHEPTUM Ha OCHOBE
3aKOHa MPEBpAIeHHs U COXPAHEHUS BCEX U3BECTHBIX BUIOB SHEPTHUHU.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

N3yuenne ¢u3nkn Ha ypOBHE OCHOBHOTO o0O0Imero oOpa3oBaHMsI HaIpaBiIeHO Ha

JOCTHIKCHUEC TMYHOCTHBIX, MCTAITPCAMETHBIX U IPECAMETHBIX O6p330BaTeJ'II)HI)IX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (QU3MKM HA YpOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUS Y

oOyugatomerocst 0yayT chopMHUPOBAHBI CIICTYIOIINE TMYHOCTHBIE PE3YNIbTAThI B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

— TIPOSIBJIICHUE MHTEpPEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON (hU3UIECKOM
HayKH;

— [IEHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSM POCCUNCKUX YUEHBIX--(U3HUKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

— FOTOBHOCTh K aKTHUBHOMY y4YacTHIO B 00CYXJIEHUU OOIIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0GJieM, CBA3aHHBIX C MPAKTHUYECKUM ITPUMEHEHUEM JOCTUKEHUN (PU3UKU;

— OCO3HAHHE BAXKHOCTU MOPATbHO--3TUYECKUX MPUHIUIIOB B JEATEIBHOCTH YUYEHOTO;

3) 3cTeTHYECKOr0 BOCTIUTAHMSI:

— BOCIIPHUSITUE ICTETHUECKUX KauecTB (PU3WYECKONW HAyKH: €€ FapMOHUYHOIO MOCTPOEHUS,
CTPOrOCTH, TOYHOCTHU, TAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 O3HAHMSA:

— OCO3HAHHE IEHHOCTU (HM3MUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUpA,
OCHOBBI Pa3BUTHUS TEXHOJOTHH, BaXKHEUIIIEH COCTaBIAIONIEN KYJIbTYPHI;

— pa3BUTHE HAYYHOH JIF0003HATEIBHOCTH, UHTEPECA K UCCIIEeI0BATEIbCKON JAeSITENbHOCTH;

5) popMupoBaHus KyJbTYPbl 310POBbS U SMOIHOHAJIBLHOI0 0JIATONOJIYYHS:

— OCO3HAaHME LIEHHOCTH 0e30macHOro oOpasza XU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpE, BaXXHOCTH IMpaBWi O€30IacHOr0 TMOBEACHMS Ha TpaHCIOPTE, Ha JOporax, cC
ANEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAHUEM B JIOMAIIHUX YCIOBHUSX;

— cpopMHUPOBAHHOCTH HaBbIKAa pe(IeKCUHU, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO
e MpaBa y Jpyroro 4eioBeKa;

6) TPY10BOr0 BOCIIUTAHHSA:

— aKTUBHOE y4YaCTHE B PEIICHUU MPAKTUYECKHUX 3a1ad (B pamMKax ceMbd, 00pa3oBaTelbHOM
OpraHu3aluy, TOpoJa, Kpas) TEXHOJIOTMYECKOM W COLMAaJIbHOM HaIpaBJIECHHOCTH,
TpeOYIOMIMX B TOM YHUCIIe U GUBNUECKUX 3HAHMIA,

— UHTEPEC K MPAKTHIECKOMY H3y4eHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOM;

7) 3K010THYECKOr0 BOCTIMTAHUSA:

— OpHEHTAalMs Ha TMpPUMEHEHHE (PHU3WYECKUX 3HAHWKM MaJis pemieHus 3axad B o0jacTw
OKpY>Kalolllel Cpe/bl, MIAHUPOBAHUS MOCTYNKOB M OLIEHKU MX BO3MOXKHBIX IOCIIEICTBUN
JUISL OKPY2KAIOLEH CPeNbl;

— OCO3HaHHUE TJI00aTBFHOTO XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTel HX pelieHus;

8) ajanTanuu K U3MEHSIOUMUMCH YCIOBHSAM COMAILHON M MPUPOIHOM Cpeabl:

— MOTPeOHOCTh BO B3aUMOJACWCTBUM TPH BBIMOJIHCHUU WCCICIOBAaHUN U IMPOCKTOB
(bu3HUECKOi HAPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM IPYTHX;

— TMOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO AESTEIbHOCTD;

— 1oTpeOHOCTh B (POPMHUPOBAHMU HOBBIX 3HAHWN, B TOM 4Hcie (HOpPMYIHpPOBATH WHICH,
MOHSATHSI, TUTIOTE3bI O (PU3HUECKUX OOBEKTAX U SBICHHUSIX;



e — OCO3HaHHE Ae(HUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 007aCcTH (QU3UKY;

® — [UTAHUPOBAHHE CBOETO PAa3BUTHUS B IPUOOPETCHNHN HOBBIX (PM3MUYECKUX 3HAHHIA;

® — CTpeMJICHHE aHAIM3HPOBAThH U BBISBIISATH B3aUMOCBS3H NMPUPO/IbI, 00IIECTBAa U IKOHOMUKH,
B TOM YHCJIE C UCIIOB30BaHUEM (PU3NUECKUX 3HAHUH;

® — OIEHKAa CBOMX MACHCTBHH C Y4ETOM BIHSHHSA Ha OKPYKAIOIIYIO CPEIy, BO3MOXKHBIX
r7100aIbHBIX TTOCIEICTBHH.

METAINPEIMETHBIE PE3YJIbTATBI

B pesymerare oOcCBOeHHMS TpOrpaMMbl TO (U3UKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOyudaromerocss OyayT cGOpMHpPOBAaHBI MeTamnmpeaMeTHbIe Pe3yJabTaThl,
BKJIIOYAOMIUC TTO3HABATCIILHBIC YHUBCPCAJILHBIC yLIGGHBIe HeﬁCTBHH, KOMMYHUKATHUBHBIC
YHUBEpCaJIbHbIE YUeOHbIE IEHCTBHS, PETYIATUBHbBIC YHUBEPCAIbHbBIC YUeOHbBIE IEHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe efiCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:
® BBISIBISITH M XapaKTEPHU30BaTh CYIIECTBEHHBIC TPU3HAKN OOBEKTOB (SBICHUIN);
® YCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCU(HUKAINU, OCHOBAHHS I 0000IIeHUS 1
CpaBHEHUS;
® BBISIBISITH 3aKOHOMEPHOCTH W HPOTHUBOPEYMSI B pacCMaTpHBAaeMbIX (paKkTaxX, AAHHBIX U
HaOJIOICHUAX, OTHOCALIMXCS K (PU3HMUECKUM SIBIICHUSM;
® BBISIBISITH NPUYMHHO--CIICAICTBEHHBIC CBS3M IPH HW3YYCHUH (PHU3WYECKUX SBICHUH W
IPOIIECCOB, JIeNIaTh BBIBOABI C HCIOJNBb30BAHUEM JIEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIIOYEeHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI35X (PU3NYECKUX BEINYMH;
® CAaMOCTOSITEJIBHO BBIOMpATh CIIOCO0 perieHust ydeOHoi (u3nueckoi 3amaun (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pELICHHs, BbIOOp Haubojee MOIXOAMIEr0 ¢ Y4ETOM
CaMOCTOSATENIFHO BBIACTICHHBIX KPUTEPUER).
Ba3oBrble ucciaenoBareJLCKHuE AelCTBUA.
® IICTIOJIF30BATh BOIPOCH KaK UCCIIE0BATEIbCKUN HHCTPYMEHT TIO3HAHHUS;
® [IPOBOJIUTH TI0 CAMOCTOSITEIbHO COCTABJICHHOMY IIJIaHY OIIBIT, HECIOXKHBIA (hU3MYECKHIA
9KCIIEPUMEHT, HEOOIbIIOE NCCIIeIOBaHNE (PU3UIECKOTO SIBICHHUS;
® OLICHMBATh HA NMPHMEHHMOCTh M JOCTOBEPHOCTH HMH(OPMAIMIO, MOJTYYECHHYIO B XOHE
MCCIIEIOBAaHMS MIIN SKCIIEPUMEHTA;
® CaMOCTOATENIFHO (hOPMYITHPOBATh 000OIIEHHS U BBIBOJBI 110 pe3yIbTaTaM MPOBEIEHHOTO
HaOJIOICHNS, OTIBITA, UCCIICTOBAHNS;
® IPOTHO3MPOBATh BO3MOXKHOE AajJbHEHINEEe pa3sBUTHE (HU3MYECKHUX IPOIECCOB, a TAKXKe
BBIJIBUTATH MPEATION0KEHUS 00 X Pa3BUTHH B HOBBIX YCJIOBHUSAX U KOHTEKCTaX.
Pabora ¢ nnopmanmeii:
® IPUMEHATh PA3TUYHBIE METOJbI, MHCTPYMEHTHI M 3alpoChl MpPHU TOHCKE M OTOOpE
UH(OPMALIMY WK TaHHBIX C YIETOM MPEIOKeHHON yueOHOM (hru3nyeckoi 3a1a4u;
® AHAJIM3UPOBATh, CUCTEMATHU3UPOBATh W HHTEPIPETUPOBATH HMH(OPMAIMIO Pa3TMYHBIX
BUJIOB U (POPM IIPECTABICHHUS;



® CAMOCTOSITEJIbHO BBIOMpATh ONTUMANBHYI0 (GOpMY NpeAcTaBiIeHUs HHOpMAIUH H
WIIIOCTPUPOBATh pELIaeMble 3a/aud HECIOXKHBIMM CXEMaMM, JuarpaMMaMu, WHOU
rpaduKoil 1 UX KOMOMHALIUSMHU.

KoMMyHUKAaTHBHBbIE YHHBepcalbHble y4eOHbIe qelicTBHA:

®B X0J¢ OOCYXIEHHs Y4eOHOro MaTepuayia, pPe3yJlbTaToB JabOpaTOpPHBIX paboT H
IPOEKTOB 33aBaTh BOIIPOCHI 110 CYLIECTBY 00CYXJaeMOil TEMBI U BBICKA3bIBaTh UICH,
HalleJICHHbIE Ha PEeIlIeHUE 3a/1a4u U MoAAepkKaHue OIaroKeynaTeIbHOCTH O0ILEHMS;

® COMOCTABIATh CBOU CYXKACHUS C CYXKICHUAMU JPYTUX YYaCTHUKOB JAMAJOra,
OoOHapyKUBaTh pa3IMyMe U CXOJCTBO MO3ULINH;

® BEIPA)KaTh CBOIO TOUYKY 3PEHHS B YCTHBIX M MMCHbMEHHBIX TEKCTaX;

eIyOJIMYHO  TPEACTABIATH  PE3yJAbTaThl  BBINOJHEHHOTO  (PU3WYECKOTO  OIbITa
(9KCTIepUMEHTA, UCCIICIOBAHNUS, POCKTA);

® [IOHUMATh U MCIIOJIb30BaTh MMPEUMYIIECTBA KOMAHIHOW M WHAMBUIYATbHON pabOTHI MpH
pelieHur KOHKPETHON (PU3UIECKOM MPOOIIeMBI;

e [DUHUMATh LIEJIM COBMECTHOM [JEATEIBbHOCTH, OPIraHU30BBIBATh JNECUCTBUSA IO €€
JOCTHD)KEHUIO: PaclpelesIATh PO, 00CYKAAaTh MPOLECCH U PE3ylbTaThl COBMECTHOM
paboTbl, 060011aTh MHEHHS HECKOJIBKUX JIIO/IEH;

® BHINOJIHATE CBOK 4YacTh Pa0OThI, JOCTHrasi KadeCTBEHHOI'O pe3yjbTaTa IO CBOEMY
HaINpaBJICHUIO U KOOPAUHUPYS CBOU JCHCTBHS C APYTUMHU WICHAMUA KOMaH[IbL;

® OIICHMBATh KaueCTBO CBOET0 BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHSIM, CAMOCTOSTENBHO
c(OpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHble YHHUBepPcaJbHbIe YUeOHbIe 1eHCTBUSA

Camoopranuszanms:

® BBISIBISITH NPOOJIEMBI B )KU3HEHHBIX M y4EOHBIX CHUTYalHsAX, TPEOYIOIMX JUIS PEIICHHS
¢u3nUecKux 3HaHUH;

® OPHEHTHPOBATHCSA B PA3MMUYHBIX MOJXOJaX NPHUHATHS PpEIICHWH (MHAWBUAYaIbHOE,
NPUHATHE PELICHHS B TPYIIIE, IPUHATUE PEIICHUH IPyIIoil);

® CAMOCTOSATENIFHO COCTABIIATh AITOPUTM peIIeHHs (U3UYECKON 3aJauyd WIM IUIaHa
UCCIICIOBAaHUS C YYETOM HMMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATH MpeiaracMble BApUAHThI pEIICHU;

e 7leniaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CaMOKOHTPOJIb, IMOLMOHAJIBLHBIA HHTEJICKT:

® 1aBaTh a/ICKBATHYIO OLICHKY CUTYallMM U MpeaiaraTh IjaH e€ U3MEHEHUS;

© OOBSICHATD NMPUUMHBI JOCTHKEHUS (HEJOCTHXKEHUS) pe3yabTaToOB ACATEIbHOCTH, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY;

® BHOCUTh KOPPEKTUBBI B JIEATEILHOCTh (B TOM YHCIIE B XOJ| BBIMOJHEHUS (PU3HUECKOTO
UCCJIEIOBAaHUS WJIM IIPOEKTa) HA OCHOBE HOBBIX OOCTOSTENHCTB, HW3MEHHMBIIMXCS
CHUTYaIMi{, yCTAHOBJICHHBIX OIINOOK, BOSHUKIIHNX TPYIHOCTEH;

® OIICHHUBATh COOTBETCTBHE PE3Y/IbTaTa LI U YCIOBUSM;

® CTaBUTH ce0s HAa MECTO JIPYroro 4ejloBeKa B XOJ€ CIOpa WM TUCKYCCHH Ha HAYYHYIO
TeMY, HOHUMAaTh MOTHBBI, HAMEPEHHS U JIOTHKY JPYyTOro;

eIpU3HABATh CBOE TMPABO HA OMMOKY MpH pemeHHH (U3NYECKUX 3a7ad WK B
YTBEPXK/ICHUSX HA HAyYHbBIC TEMBI U TAKOE JK€ IPaBO JAPYTOTO.



INPEJIMETHBIE PE3YJIBTATbBI

K konny oOyuenus B 7 KJjacce mpeIMETHbIE pe3yJabTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM:

® [ICIIOJIB30BATh  TMOHATHS: (U3WYECKMEe U XHUMHUYECKHE SBJICHMs, HaOJIO/IEHuE,
9KCIIEPUMEHT, MOJENb, TUIIOTe3a, CAUHUIBI (PU3NYECKUX BEIUYHMH, aTOM, MOJIEKYyJa,
arperaTHbIe COCTOSIHUS BellecTBa (TBEPIOE, KHUIKOE, ra3000pa3HOe), MEXaHHUECKOe
JBIDKEHUE  (paBHOMEpHOE, HEpPaBHOMEpPHOE,  IMPSMOJIUHEHHOE),  TpaeKTopus,
paBHOJEHCTBYIOMAs cuia, aedopmarus (ympyras, IUTacTHYecKas), HEBECOMOCTb,
COOOIIAIOIIUECS COCY/IBI;

e paznuuath sBIeHUS (Iuddy3us, TEIIOBOE ABUKEHHE YaCTHIl BELIECTBA, PAaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBM)KEHUE, WHEPLNS, B3aUMOJICHCTBUE TENl, paBHOBECHE
TBEPABIX Tl C 3aKPEIVIEHHOW OCBbIO BpalleHUs, Iepelada NaBJICHUs TBEPIBIMHU
TeTaMHU, KUAKOCTSIMH U ra3zaMu, aTMoc(hepHoe JaBlIeHHe, IIaBaHUE Tell, TPEBPAIICHHUS
MEXaHUYECKOI 3HEPTUM) MO ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh MPOSIBICHUE M3YYEHHBIX (U3UYECKUX SBICHUN B OKpYXKAIOLEM MHpE, B
TOM 4ucie (pU3MYecKue SIBICHUS B TMPUPOIE: MPUMEPHI ABMKEHUSA C Pa3IMYHBIMU
CKOpPOCTSIMH B JKMBOW M HEXUBOU IPUPOJIE, NEHCTBUE CUJIBI TPEHUS B IPUPOAE U
TEXHHUKE, BIMSHHE aTMOCPEPHOTO MABJIICHUS Ha JKUBOM OpraHu3M, IUIaBaHUE DbIO,
phluaru B TeJ€ YeJOBEKa, MPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a/auy B y4eOHYIO,
BBIJICNIATH CYIIIECTBEHHBIE CBOMCTBA (TPU3HAKHN ) (U3HUECKUX SIBICHHI;

® OIIMCHIBATh M3YYEHHBbIE CBOMCTBA TeN M (PU3WYECKHUE SIBICHUSA, UCTOJb3Ys (PU3NYECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BpeMs, MyTb, CKOPOCTb, CPEIHSSA
CKOPOCThb, CHJIa YIPYTOCTH, CHJIa TSKECTH, BEC Tela, Cuja TPEHUs, IaBJICHUE
(TBEpmoOrO TENa, JKUIKOCTH, Ta3a), BHITAIKUBAIONIAS CHJIa, MEXaHWYECKas padora,
MOIIIHOCTb, IIJIEYO CHJIBI, MOMEHT CHJIbl, KOX(P(ULUEHT TMOJE3HOT0 JeHCTBUS
MEXaHU3MOB, KUHETHYECKas W MOTEHLHAaJIbHAsl dHEPIus), MpU OMUCAHUM TNPABUIBHO
TPAKTOBATh (PUINYCCKUI CMBICIT HCIIOIH3yEMbIX BEIMYNH, HX 0003HAYCHHS M €IUHUIIBI
(GU3NUEeCKUX BENMYMH, HAXOMUTHh (POPMYIIBI, CBS3BIBAIOIINME JAHHYIO (HU3UYECKYIO
BEJIMYMHY C JIPYTMMH BEJIMYMHAMH, CTPOUTh TpadUKH H3YYEHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEIHYNH;

® XapaKTepu30BaTh CBOMCTBA Tel, (U3HUECKUE SBJICHUS U MPOLIECCHI, UCTIOIb3Ys MpaBUia
CJIOKEHHUs cuII (BIOJIb OJHOU MpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumerna,
NpaBUJIO paBHOBecHsl pblyara (0OJ0Ka), «30J0TOE TMPABWIO» MEXAHHWKHU, 3aKOH
COXpaHEHMsSI MEXaHWYECKOW 3HEpPrHH, MPU 3TOM JaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHa U 3aMUCBIBATh €r0 MaTEMAaTHUECKOE BBIPAKECHHUE;

® 00BACHATH (PU3NYECKHUE SBJICHMUS, MPOIIECCHI U CBOICTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
CUTyalluil  NpPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  MPUYHUHHO-
-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 |—2 JOTMYECKUX IIAroB ¢ OMOpPOW Ha
1-2 wu3y4yeHHBIX CBOMCTBa (U3MUECKUX SBICHUH, (U3NYECKUX 3aKOHA WIIHU
3aKOHOMEPHOCTH;

epemiaTth pacuy€THbE 3amaun B 1-2 JEHCTBUS, WCMONB3Yys 3aKOHBI U (HOPMYIIBI,
CBs3bIBaOIIME (PU3MUECKHe BEJIMYMHBI: HAa OCHOBE aHalIW3a YCJIOBHS 3aJaud
3aMUChIBaTh KPaTKOE YCJIOBUE, MOJCTABIATH (U3UYECKHUE BEIUYUHBI B (POPMYIBI U



IPOBOAMUTH PAcU€Thl, HAXOJUTh CIPABOYHBbIE JIaHHBIE, HEOOXOTUMBIEC Ui pEIleHUs
3a/1a4, OI[CHUBATh PEATUCTUIHOCTh OMy4YEeHHOU (DU3MYECKON BEITMUNHBL,

® pacro3HaBaTh MPOOJIEeMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIH (HU3UYECKUX METOJIOB,
B ONHMCAHUU HCCIICAOBAHUS BBIJICIATH IPOBEPSIEMOE TNPEANONIOKEHHE (THUIIOTE3Y),
pa3nuyaTh U MHTEPIPETUPOBATH MOJYYEHHBIM Pe3yabTaT, HAXOJUTh OMIMOKH B XOJ€
OTIbITA, JIEAaTh BBHIBOJIBI 110 €T0 Pe3yiIbTaTaM;

® [IPOBOJUTH OMBITHl MO HAOMIOACHUIO (DU3MUYECKUX SIBICHUM WM (U3NYECKUX CBOMCTB
Ten: (opMyaHpoBaTh TMPOBEPSEMbIE MPEANOIOKEHUS, COOUpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO 000PYAOBAHNUS, 3aMUCHIBATh XOJI OMbBITa U (POPMYITHPOBATH BHIBOIBL;

® BBLITIOJIHATH MPSIMBIE M3MEPEHHUs PACCTOSHHUSA, BPEMEHHU, Macchl Teia, 00bEMa, CHUJIBI U
TEMIEPATYpPhl C UCHOIB30BAHUEM AHAIOTOBHIX M MHU(PPOBBIX MPHOOPOB, 3aMUCHIBATH
MOKa3aHusl TPUOOPOB C YUETOM 3aJaHHON aOCONFOTHON MOTPEITHOCTH U3MEPEHUIA;

® [IPOBOJIUTH MCCIIEJJOBAHUE 3aBUCHUMOCTU OJHOW (PU3NYECKOH BEIMYMHBI OT JPYrou ¢
MCIIOJIb30BAaHUEM TMPSMBIX U3MEPEHUHN (3aBUCUMOCTH MyTH PaBHOMEPHO JIBUXKYILIErOCs
Tela OT BPEMEHU JIBH)KEHUS Tella, CHIIbI TPEHUSl CKOJIbKEHHUs OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCHUMOCTH CHJIBI TPEHUS OT IUIOIIAAN
COMPUKOCHOBEHHMSI TEN, CHIIBI YIPYTOCTH OT YAJWHEHHS MPYKUHBI, BHITATKUBAIOIICH
CuiIbl OT O00OBEMA TMOTrPYXKEHHOWM dYacTH Tela W OT IUIOTHOCTH JKHAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Tela, OT INIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIIOBUY TJIaBaHUSI TEJ, YCJIOBHI pPAaBHOBECHs phluara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUKM Y4eOHOTO HCCIENOBAHUS, COOMpATh YCTAaHOBKY H  BBIMIOJIHATH
U3MEpEHUs, CIeAysl MPEJIOKEHHOMY IUIaHy, (PUKCHpPOBATh Pe3yibTaThl MOTYyYCHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIWYMH B BUJE MPEIJIOKEHHBIX TaOIULl U TpaduKoOB,
JIeJIaTh BBIBOJIBI 110 pE3YiIbTaTaM UCCIIEIOBAHMS;

® [IPOBOJUTH KOCBEHHBbIE H3MEpeHUs (U3MUECKUX BEIMUYMH (TUIOTHOCTH BEIIeCTBa
KUJAKOCTH W TBEPAOTO Tela, CHIA TPEHHsl CKOJBKCHHS, MaBJICHHE BO3/yXa,
BBITAJIKMBAIONIAs CHJIA, JCWCTBYIOIIAs Ha TMOTPYKEHHOE B KHUAKOCTh TEJoO,
KOA(DPUITMEHT TMOJE3HOTO JEUCTBUS MPOCTHIX MEXAHU3MOB), CIEAYS IMPEITOKCHHOU
MHCTPYKIUUU: MIPH BBIMOJIHEHUN U3MEPEHUN cOOMpPaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY
Y BBIYUCIISITh 3HAUEHUE NCKOMOM BETHYHHBI,

ecoOMIOaTh TpaBWJIA TEXHUKA O€30MacHOCTH mpu pabore ¢  Ja0OpaTOPHBIM
o0opynoBaHueM;

e yKa3blBaTh IMPUHLMUIIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JTUHAMOMETP, COOOIIAIOIINECS] COCY Ibl, OapOMETp, pbluar, MOJBUKHBIN U
HETOJIBIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTB;

® XapaKTepU30BaTh MPUHIIMITHI JCHCTBHS N3YUYEHHBIX MPUOOPOB U TEXHUYECKHUX YCTPOWUCTB
C OMOpPOHM Ha MX omucaHus (B TOM 4HMCIe: MOAIIUITHUKH, YCTPOMCTBO BOJONPOBOJAA,
TUAPABIMYECKU Tpecc, MaHOMETP, BBICOTOMEp, IOPIIHEBOM HAcoc, apeoMerp),
UCTIONB3Ysl 3HAHHUS O CBOMCTBAX (PM3MYECKUX SIBICHUH U HEOOXOAMMBbIe (PU3NYECKHE
3aKOHBI U 3aKOHOMEPHOCTH;

® IPUBOJIUTH TPHUMEPHl (HAXOAUTh HMHGPOPMAIMIO O TMpPUMEpax) MPAKTUYECKOTO
UCTIOJIb30BaHUSl (PM3MUECKUX 3HAHUM B TOBCEAHEBHOM MHU3HH Uil OOECIeUYEeHHUs
0e30macHOCTH TPU OOpalleHUH C TNPUOOpaMH W TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHMsI 370pPOBbsi M COONIOACHHUS HOPM DSKOJOTHYECKOTO TOBEIEHUS B
OKpYXKaroILEH Cpee;



® OCYILECTBIIATH OTOOpP HMCTOYHUKOB HH(popmanuu B IHTEepHETE B COOTBETCTBHH C
3aJJaHHBIM IIOMCKOBBIM 3alIpOCOM, HA OCHOBE MMEIOIMXCS 3HAHUHN U ITyTEM CPAaBHEHUS
Pa3IMYHBIX UCTOUHUKOB BBIJCIATH UH(OPMAIIHIO, KOTOpAs SBJSETCS MPOTUBOPEUNBOM
WA MOET OBITh HEJIOCTOBEPHOI;

® ICTIOJIb30BaTh NPU BBINOJHEHUH YYEOHBIX 33JaHUN HAYYHO--TIOMYJISIPHYIO JINTEPATypy
($U3MUECKOro CcoAep)KaHUs, CIPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BIAJCTh NpUEMAaMU KOHCHEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs HH(MOpMALMM U3
OJIHOI 3HAKOBOW CHCTEMBI B JPYTYIO;

® CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHUCHbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(OpManuu (pu3nyeckoro cofepkaHus, B TOM 4Hcie MyOIuyHO AeaTh
KpaTKhe COOOIICHHUS O Pe3ysIbTaTax MPOEKTOB MM YUEOHBIX MCCIEOBAHUH, IIPU STOM
IPaMOTHO HWCHOJb30BAaTh M3YYCHHBIM TOHATUHHBIA ammapar Kypca (QHU3HKH,
COIIPOBOKAATh BBICTYIIJICHUE NIPE3CHTALUEN;

e [IpU BBINIOJHEHUU YYEOHBIX MPOEKTOB M HMCCIECIOBAHUN paclpenessiTh 00sS3aHHOCTH B
TPYyIIE B COOTBETCTBUM C ITIOCTABJICHHBIMU 3aJa4aMH, CJICAUTH 3 BBIIIOJIHEHUEM IIIaHA
NeMCTBUHM, aJeKBaTHO OIICHMBATh COOCTBEHHBIH BKJIAJ B JESATEIBHOCTH TPYIIIHI,
BBICTpAauBaTh KOMMYHUKAaTUBHOE B3aUMOJAECUCTBHE, YUUTHIBASI MHEHUE OKPYKAIOILIUX.

K xoHny oOyuenust B 8 Kiacce mpeaIMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI

OTpaXkaTb C(HOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM

® ICIIOJIB30BATh IIOHATHS: Macca M PasMeEpbl MOJIEKYJ, TEIUIOBOE IBHKEHUE aTOMOB M
MOJIEKYJI, arperatHbleé COCTOSIHMSI BELECTBA, KPUCTANIMYECKUE U aMop(dHbIe Tena,
HACBILICHHBI Y HEHACBILIEHHBIN Map, BIAXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHAA
DHEPIrHUs, TEILUIOBOM JBUIATEllb, HIEMEHTAPHBINA IEKTPUUYECKUN 3apsll, HIEKTPUIECKOE
1I0JIe, NMPOBOJHUKU M JAHUIJICKTPHUKH, IOCTOSHHBIA DJIEKTPUYECKHH TOK, MAarHUTHOE
noJe;

epa3nyaTh SBJIECHUsA (TEIUIOBOE DACHIMPEHHE W CKaThe, TeIsonepeaayda, TEIIoBOe
paBHOBECHE, CMauyMBAaHHWE, KAlWJULAPHBIE SIBICHHUS, WCIApPEHHE, KOHJACHCALus,
IUIaBJIeHWEe,  KpUcTamu3anus  (OTBepJeBaHME),  KUIEHHWE,  TerJlonepenaya
(TerUIONpPOBOJHOCT, KOHBEKIMS, M3IyYCHHE), DJIEKTpHU3alus TeJ, B3auMoJeicTBUE
3apsA70B, NEUCTBHA DIIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMBIKAHHME, B3aHMOJECHCTBHE
MarHuToB, ACUCTBHE MAarHUTHOTIO IIOJISI HA NPOBOJHUK C TOKOM, DJEKTPOMAarHUTHAs
UHAYKLIMS) 10 ONMCAHHUI0O HUX XapaKTEpHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3MUECKOE SBICHUE;

® pacro3HaBaTh NPOSBICHUE W3YUYEHHBIX (DU3MYECKHX SIBICHUH B OKpYXKAlOIIEM MHpE, B
TOM 4uuciae (U3NYECKHE SBICHUS B MPHPOJIE: TOBEPXHOCTHOE HATSHKEHUE U
KallWJUIAPHBIE SIBIICHUS B IPUPOAC, KPHUCTAUIBI B mpupone, usiaydenue ConHua,
3aMep3aHue BOAOEMOB, MOPCKHE OpH3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
AIIEKTPUYECKUE SIBICHUS B aTMocdepe, DIEKTPHUUECTBO IKHBBIX OPraHH3MOB,
MarHuTHOE ToJsie 3eMid, Jipeld MOOCOB, pOJIb MAarHUTHOTO MOJIS JJIS JKU3HU Ha
3emiie, MOJSIPHOE CHUSIHUE, IIPU 3TOM MEPEBOAUTH MPAKTHUYECKYIO 3a]auy B y4eOHYIO,
BBIJICNIATH CYIIIECTBEHHBIE CBOMCTBA (TPU3HAKHN ) (U3HUCCKUX SIBICHHH;

® ONMCHIBATh M3YyUCHHBIC CBOMCTBA Tl M (U3NYECKHUE SBICHUS, UCHOb3Ys (PU3HUECKHE
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSsS HHEPIus, KOJIMYECTBO TEIUIOTHI, YyJeNbHas
TEIUIOEMKOCTh ~ BEILLECTBA, yJe€ibHAas TEIUIOTA IUIABJIECHUSA, YAEJIbHas TeEIIoTa
napooOpa3zoBaHMs, yAEIbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA((HUIIMEHT IMOJIE3HOTO
JEUCTBUS TEIUIOBOM MAIMHBI, OTHOCHTEIbHAS BIAXXHOCTh BO31YXa, DJIEKTPUUYECCKHUU



3apsif, cuja TOKa, OJJIEKTPUYECKOE HaIpsDKeHUEe, COIMPOTUBIEHHE MPOBOJHUKA,
yIIeTbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOLTHOCTh 3JEKTPHUECKOTO TOKA), IPH
OMMMCAaHUXU TPaBUJIIBHO TPAKTOBATH (1)I/I3HIIGCKI/II>'I CMBICJI HCHOJB3YCMbIX BCJIWYHNH,
0003HaYeHHs] U €AUMHUIIBI (PU3UUYECKUX BEIUYHMH, HAXOIUTh (POPMYIIbI, CBA3BIBAIOIINE
JaHHYI0 (QU3MYECKYI0 BEJIWYUHY C JPYTMMH BEJIWYMHAMH, CTPOUTH Tpaduku
N3YUCHHBIX 3aBUCUMOCTEH (1)I/I3I/I‘-I€CKI/IX BCJINYHH,

® XapaKTepu30BaTh CBOWCTBAa Tel, (U3NYECKUE SBICHHUS U MPOLECCH, HCIONb3Ys
OCHOBHBIC IIOJIOKCHU S MOJ'IGKy.HHpHO--KHHGTH‘IGCKOﬁ TCOpUU CTPOCHUSA BCIICCTBA,
IOPUHLIMIT CYNEPHO3UIMHN TOoJed (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUS
3apsiga, 3akoH OMa 11 yvacTka menu, 3akoH [[xoyns—JIeHma, 3akoH COXpaHEHUs
SHEPTUH, MPH STOM JaBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA W 3alHCHIBATh €ro
MaTEMaTUYeCKOEe BHIPAXKEHUE;

® 00BSCHATH (PU3MYECKHE MTPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE M B KOHTEKCTE CUTYAIIHid
MPAKTUKO-OPUCHTUPOBAHHOTO XaPAKTCPaA: BBIABIIATH MPUYUHHO-CIICACTBCHHBIC CBA3H,
CTPOUTHh OOBSCHEHHE U3 1—2 JIOTMYECKHUX IIIaroB C OMOpod Ha 1-2 H3y4YEeHHBIX
CBOMCTBA (PM3NUYECKUX SBICHUM, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

epemarh pacy€THhIC 3aJadyd B 2-3 JCHCTBUSA, HCIHOJB3Ys 3aKOHBI W (OPMYJIBI,
CBs3bIBaOIIME (U3MUECKHe BEJIMYMHBI: HAa OCHOBE aHalIMW3a YCJIOBHS 3aJaud
3alUCbIBATL KPATKOC YCJIOBHUC, BBIABJIATH HCAOCTATOK AAHHBIX JIA PCHICHUA 3aldadvu,
BBIOMPATH 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE Ui €€ PelIeHUs, TPOBOIUTH PACUETHI U
CpPaBHMBATh MOJTYYCHHOE 3HaUeHHE (PU3NUECKON BEIMYUHBI C U3BECTHBIMU JaHHBIMU;

® pacro3HaBarh NpoOIeMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOILIN (PU3UYECKHX METOJOB,
UCIIONIb3YSl OINKCAaHUE UCCIIEOBAHMS, BBIACIATH MPOBEPSEMOE MPEANONIOKEHHE,
OLICHUBATh MPABUJIBHOCTh MOPSAKA MPOBEACHUS UCCIIEIOBAHUS, J1€71aTh BHIBOJIbI;

® [IPOBOJUTH OTBITHI M0 HAOMIOACHHUIO (DU3UYECKUX SIBICHUN UM (PU3NYECKUX CBOWCTB TEI
(KamwIIsipHBIE  SBJICHHS, 3aBHUCHMOCTH JIaBIICHUS BO3JyXa OT €ro o0béma,
TCMIICPATYPhbI, CKOPOCTHU MPOLECCCa OCThIBAHUA W HAIPCBAHUS IIPU U3JTYYCHHUU OT LBCTA
u3Nyyarouiel  (moriomaroniei) TMOBEPXHOCTH, CKOPOCTh HCIApeHUs BOABI OT
TEMIEPATypbl JKUIKOCTH W IUIOMIAgu €€ TMOBEpXHOCTH, DJEKTpHU3alus Tel U
BBaHMOI[eﬁCTBHG SJICKTPUYCCKUX 3apsAN0B, BBaHMOI[eﬁCTBHG IHOCTOAHHBIX MAarHuTOB,
BU3yalIn3ald MarHuTHBIX OJIEd MOCTOSHHBIX MAar"HuToB, I[eﬁCTBHH MAarHuTHOI'O IIOJIsA
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuWTa, CBOWMCTBA JIJIEKTPOJBHUIaTEIS
MOCTOSTHHOTO TOKa): (opMyIupoBaTh NPOBEpSEMbIe MPEANOIOXKECHHs, COOMpPAThH
YCTAaHOBKY u3 NpCaAJIOKCHHOTO OGOpy,Z[OBaHI/I}I, OIIHUChIBATH X0q OInbITa n
(GbopMyIHpOBaTH BHIBOJIBI;

® BBINOJIHATE IIPSIMBIE M3MEPEHHUsI TEMIIEpaTypbl, OTHOCUTEIIBHON BJIAXXKHOCTH BO31yXa,
CUJIBI TOKa, HaANpSAXKCHUA C HCIOJb30BAHUCM aAHAJIOTOBBIX HpI/I60pOB U JaTYUKOB
¢bu3nyecKux BENWYMH, CPAaBHHMBATh pE3YJbTAaThl H3MEPEHUN C Y4E€TOM 3aJaHHOUN
a0COJIFOTHOM MOTPEITHOCTH;

® IPOBOANTH HMCCIICIOBAHUE 3aBUCHUMOCTH OJHOW (DU3MYECKOW BEIMYHMHBI OT APYTOU C
HCIIOJIb30BAaHUEM MPSMBIX M3MEPEHUN (3aBUCHMOCTH COMPOTHUBIICHUS MPOBOJHUKA OT
CTO0 JIMHBI, IJIom@aan nonepeUHoro CCUCHUus U yACIbHOI'O COIMPOTUBJICHHA BCHICCTBA
IMMPOBOAHUKA, CUJIbI TOKA, HAYIICTO YCPEC3 MPOBOAHUK, OT HANIPSAKCHUSA HA ITIPOBOJHUKC,
HCCIJIEIOBAaHKUE TI0CJIEIOBATEIbBHOIO W MapajljIeIbHOTO COEIWHEHUH MPOBOJHUKOB):
IUTAHUPOBATh UCCIEOBaHNE, COOMPAaTh YCTAaHOBKY M BBIMOJIHATH MU3MEPEHUs, CIeays



PeJIOKEHHOMY IIaHy, (PUKCHUPOBATh PE3yNbTAThl MOTYYEHHON 3aBUCHUMOCTH B BHJIE
TaOIHI U TPaUKOB, AETaTh BEIBOABI 110 PE3yJIbTaTaM UCCIEI0BaHMS;

® [IPOBOJUTH KOCBEHHBbIE HU3MEpEHHs (U3MUecKuX BeNWYUH (yIeNbHas TEMIOEMKOCTD
BEIIIECTBA, COMPOTUBIICHUE MPOBOJHUKA, pabOTa U MOIIHOCTh AJIEKTPUYECKOT'O TOKA):
IUIAHUPOBAaTh W3MEpPEHHs, CcOoOUpaTh SKCIEPUMEHTAJIbHYIO YCTAaHOBKY, CIEAys
MPEJIOKEHHOW HHCTPYKIMHU, U BHIYUCISATH 3HAYCHUE BETUYHUHBI;

ecoOMIOaTh TpaBWJIA TEXHUKA OE30MacHOCTH mpu pabore ¢  Ja0OpaTOPHBIM
o0opyoBaHUEM;

® XapaKTepU30BaTh MPUHIIMIIBI JEHCTBUS N3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOUCTB
C OMOpoW Ha MX OMUCaHHUs (B TOM 4YMCIE: CUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETD,
napoBast TypOWHA, aMmIepMeTp, BOJIBTMETP, CUETUMK DJICKTPUUYECKOH OSHEPrHH,
AIIEKTPOOCBETUTENbHBIE NPUOOPHI, HarpeBaTeNIbHBIE 3JIEKTPOIPHOOPHl (IPUMEPHI),
JNEKTPUUYECKUE TMPEAOXPAHUTENH, AJIEKTPOMATrHUT, AJIEKTPOABUTATENb MOCTOSHHOTO
TOKa), HWCIOJb3ys 3HAHUA O CBOMCTBaX (HU3WYCCKUX SIBICHUH W HEOOXOIUMBIE
¢u3nueckre 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOWCTBA U HU3MEPHUTENbHbIE MPUOOPHI IO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (PKUJKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUTATEIb BHYTPEHHETO CrOPAaHMsI, AJIEKTPOCKOII, PEOCTaT), COCTABIATH
CXEMBI 3JIEKTPUUECKHX IIeTel ¢ MOCIeI0BaTEeIbHBIM U MapalljieIbHbIM COEAMHEHUEM
3JIEMEHTOB, pa3nyasi yCIOBHBIE 0003HAYECHUS SJIEMEHTOB JIEKTPHUUECKUX LIETIeH;

® IPUBOJUTH TPHUMEPHl (HAXOAUTh HMHGPOPMAIMIO O TMpPUMEpax) MPAKTHUYECKOTO
UCTIOJIb30BaHUSl (PM3MUECKUX 3HAHUM B TOBCEAHEBHOM MXU3HH Ui OOECleYeHUs
0€30IaCHOCTH TMpH OOpaIleHuu ¢ [pubopaMH M TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEHMsI 370pPOBbsi M COONIOACHHUS HOPM DSKOJOTHYECKOTO TOBEIEHUS B
OKpYKalollleil cpee;

® OCYUIECTBIIATH MOMCK MHpOpMAIUU PU3ndeckoro coaepxanus B VHTepHeTe, HA OCHOBE
UMEIOUINXCA 3HAHUW M MYyTEM CpaBHEHUS JTOMOJHUTENbHBIX HCTOYHHKOB BBIICIATH
UH(OPMALINIO, KOTOPast SBJISAETCS IPOTUBOPEUMBOI UM MOKET OBITH HEIOCTOBEPHOM;

® [ICII0JIB30BATh NP BBHINOJIHEHUN Y4E€OHBIX 3aJaHUil HayYHO--TIOMYJSPHYIO JUTEPaTypy
($U3UUECKOro CoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJCTh NMPUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HH(GOpMAIMH U3
OJIHOI 3HAKOBOW CHCTEMBI B JPYTYIO;

®C03/1aBaTh COOCTBEHHBIE NHUCHMEHHBIE W KpaTKHE YCTHBIE COOOLIeHHs, 0000mas
MH(GOpPMALIMI0 U3 HECKOJbKUX HCTOYHHKOB (PU3UYECKOTO COJIEpKaHHUsS, B TOM YHUCIIE
nyOoJIMYHO  TPEACTaBIATh  PEe3yAbTaTbl MPOCKTHOM WM  HCCIEN0BATEIbCKOU
JeSITeIbHOCTH, MPH 3TOM TPAMOTHO HCIIOJIb30BAaTh M3YUYEHHBIH MOHATUIHBIN ammapar
Kypca (pU3HKHU, COTPOBOXK/IATh BBICTYIIEHUE TIPE3EHTALIUEH;

®IIpU BBIIOJHEHUH YYEOHBIX NPOCKTOB M HCCIEAOBAHUM (U3UUECKUX IPOLIECCOB
pacnpenensatb 00sS3aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTaBJICHHBIMHU 3aJauyaMu,
CIIEIUTh 3a BBHIIOJHEHHEM IIJlaHa JEHUCTBUH U KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHUBaTh COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYNINBI, BBICTpauBaTh
KOMMYHHKAaTHBHOE B3aUMOJCHCTBUE, MPOSBIISISI TOTOBHOCTH pa3peliaTh KOH(IUKTHI.

K xonny oOyuenus B 9 Kjacce mpeIMeTHbIE pe3yiabTaThl HA 0a30BOM YpPOBHE JOJIKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMECHHM

® [ICIIOJIB30BAaTh MOHSTHS: cHUCTeMa OTc4Yéra, MaTepuaibHas TOYKa, TPAeKTOpHS,

OTHOCUTEJIbHOCTh MEXaHUYECKOr0 IBMXKEHUS, nedopmanus (yrnpyras, IiacTuyeckas),



TpEeHHE, LEHTPOCTPEMUTENbHOE YCKOPEHHE, HEBECOMOCTh W MEPerpy3KH, LEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TENO, LEHTP TSKECTH TBEPAOTO Teia, paBHOBECHE,
MEXaHWYeCKue KonebaHus ¢  BOJHBI, 3BYK, HWHOQPa3ByK M  YyIbTPa3BYK,
3JIEKTPOMArHUTHbIE BOJHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJH, CBET, OJU30PYKOCTh U
JAIbHO30PKOCTh, CIEKTPhl HCIYCKaHUS W MOTJoLIeHus, anbda-, 6era- W ramma-
U3JTy4EHUs, U30TOIBL, SJEpHasi JHEPIeTHUKA;

e pa3nuyaTh SIBICHUS (PAaBHOMEPHOE M HEpPaBHOMEPHOE MPSMOJIMHEHHOE [BH)KEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE BMKEHUE, CBOOOIHOE Ta/IeHUE TeJl, pABHOMEPHOE
JNBUKEHHE 110 OKPYKHOCTH, B3aUMOJEHCTBUE TeJ, pEaKTUBHOE JIBUYKEHUE,
KoJiebaTenbHOe JBMIKEHUE (3aTyXarollhe W BBIHYXICHHBIC KoJieOaHUs), PE30HAHC,
BOJIHOBOE€ JBIDKEHHE, OTPaXEHUE 3BYKa, MPSIMOJIMHEHHOE pPACIPOCTPaHEHHUE,
OTpaXCHUE U MPEJIOMIIEHHE CBETA, [IOJJTHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JI0KEHHE
0enoro cBera B CIEKTP M CJIOXKEHUE CIEKTPAIbHBIX IIBETOB, JTUCIEPCUSI CBETa,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOZHHKHOBEHHE JMHEHYAaTOro CHEKTpa H3JIy4eHHs)
[0 OINMCAaHUIO UX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, JEMOHCTPHUPYIOLIMX
JTaHHOE (PU3HUECKOE SIBIICHUE;

® pacro3HaBaTh MPOSIBICHUE U3YYEHHBIX (PU3NUECKUX SBICHUH B OKpYyKarouiem mupe (B
TOM 4Hclie (U3NYECKHE SBICHHUS B MPUPOAE: NMPHIUBBI U OTIUBBI, JBI)KEHUE TIAHET
CoHeYHOM cHCTeMBbl, PEaKTUBHOE JIBUYKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMHYECKHE BOJIHBI, IIyHaMH, 5XO, IIBETa Te,
ONTUYECKUE  SBJICHUSA B  TNPUPOAE, OWONOTHYECKOEe  JeiCTBUE  BUAUMOTIO,
yAbTPadUOIECTOBOTO U PEHTICHOBCKOTO HW3IY4YE€HUH, €CTECTBEHHBIN paJuOaKTUBHBIN
¢dboH, KOCMHUYECKHE JIy4M, PpaJUOAKTHUBHOE H3IYYCHHE NPUPOJIHBIX MHHEPAJIOB,
NeiiCTBUE paJiMOaKTUBHBIX M3JyYeHHI Ha OpraHu3M YeJOBeKa), MPH 3TOM HNEPEBOAUTD
NPaKTUYECKYIO 3aady B Y4eOHYIO, BBIIENATH CYIIECTBEHHBIC CBOMCTBa (IIPH3HAKH)
(bU3nUECKUX SBICHHIA;

® ONMCHIBATh M3YYCHHBIE CBOMCTBA Tl M (U3WYECKHE SBJICHUS, UCIONB3YS (hU3MUYECKHE
BEJIMYMHBI (CPEIHSISI U MTHOBEHHAs! CKOPOCTH Tella MPU HEPABHOMEPHOM JBIKEHHH,
yCKOpEHUe, MepeMellleHre, MyTh, YIJIoBas CKOPOCTb, CUja TPEHMsI, CUja YIPYTrOCTH,
CUJIa TSKECTHU, YCKOPEHHE CBOOOTHOTO MaJeHHs, BEC Tesla, UMIYJIbC Teja, WUMITYJIbC
CHJIBI, MEXaHUYECKasi paboTa U MOIIHOCTh, MOTEHIMAIbHAS YHEPTUs Tela, MOJHATOrO
HaJl IOBEPXHOCTBIO 3€MJIM, IOTEHI[MAJIbHAS SHEPTUSI CHKATOM MPYKUHBI, KWHETHUUYECKAs
SHEprus, MOoJIHAs MEXaHWuYecKas SHEeprus, IMepHoj] U 4YacToTa KoJieOaHW, IJIHMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETa, MOKA3aTelb MPeTOMIICHUS
Cpezbl), IPH ONHCAHUM MPABWIBHO TPAKTOBATH (PU3MUECKUI CMBICI HCIOIB3YEMbIX
BEJIMYMH, OOO3HAYECHUS M EIUHUIBl (PU3MUECKUX BEJIUYMH, HAXOAUTH (POPMYIIBL,
CBS3BIBAIOIIME JAHHYIO (DM3MUECKYIO0 BEJIMYHHY C JPYTUMHU BEITUYMHAMHU, CTPOUTH
rpaduKy U3y4yeHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

® XapaKTepu30BaTh CBOMCTBA Tes, (PU3NYECKHE SBJICHHS U IMPOLIECCHI, UCIOJb3Yysd 3aKOH
COXPaHEHUsI PHEPrHH, 3aKOH BCEMHUPHOIO TSITOTEHUS, MPUHIUI CYNEPHO3ULUU CHUII,
IPUHLINI OTHOCUTENBHOCTH ["anunes, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPAKEHMsSI M TIPEIOMIIEHHS CBETA, 3aKOHbl COXPAHEHHUS 3apsAJ0BOro H
MacCcOBOTO 4YHCEN TMpHU SAEPHBIX pPEaKIHsIX, MpH 3ITOM JaBaTh CJIOBECHYIO
(bopMyITHMPOBKY 3aKOHA U 3alUCHIBATh €T0 MaTEMaTHUYECKOE BhIPaKEHHE,

® 00BACHATH (PU3MUECKHE MTPOLIECCH U CBOICTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYyallHii
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISIBIATh MPUUUHHO--CIIEICTBEHHBIE CBSI3H,



CTPOUTHh OOBSCHEHHE U3 2-3 JIOTHYECKUX IIIaroB C OMOpOod Ha 2-3 H3yYEHHBIX
CBOWCTBA (PU3UYECKUX SABICHUN, (PU3NUIECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

e pemaTh pacu€THbBIC 3a/1aud (OTUPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHHI), UCTIOIb3YS
3aKOHBI U (OPMYIIBI, CBSI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHAJIN3a
yCIIOBUSL 3a/laydl 3alUChIBaThb KPaTKOE YCJIOBHE, BBIABIATH HEJOCTAIOUINE WU
M30BITOYHBIE JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC ISl PEIICHUS,
NPOBOIUTH PACUYETHl W OICHMBATh PEATUCTUYHOCTH MOJYYCHHOTO 3HAYCHUS
bu3HYECKOI BETUYNHBL;

® pacro3HaBaTh NpoOIeMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOILIN (HU3NYECKHX METOJOB,
UCTIONB3Yysl OINUCAaHWE UCCIENOBaHMS, BBIACISATH IPOBEPSEMOE IPEAINONIOKEHHE,
OLICHUBATh MPaBWJIBHOCTH TMOpSIKA IPOBEIEHUSI HCCIEIOBAHUS, JeNaTh BBIBOJBI,
UHTEPIPETUPOBATH PE3yNbTaThl HAOIIOACHUN U OIBITOB;

® [IPOBOJUTH OIBITHI M0 HAOMIOACHHUIO (DU3UYECKUX SIBICHUN UM (PU3NYECKUX CBOWCTB TEI
(u3yueHne BTOporo 3akoHa HpIOTOHa, 3aKOHAa COXpAaHEHUS SHEPTUU, 3aBHUCHUMOCTh
nepuoa KojeOaHuii MPyKUHHOTO MasITHUKA OT MacChl Tpy3a U KECTKOCTU MPYKUHBI U
HE3aBUCHMOCTh OT aMIUTUTYbl MAJIbIX KOJeOaHH, MPSMOIMHEHHOE PaclipOCTpaHeHHE
CBETa, pasjioKeHHE Oeloro cBeTa B CIEKTpP, M3YYEHHE CBOMCTB H300pa)K€HUS B
IUIOCKOM 3€pKaje M CBONCTB H300pakeHHsI TpeAMeTa B coOuparouiel IuH3e,
HaOJIOZICHNE CIUIOUIHBIX M JIMHEWYaThIX CIHEKTPOB H3IyYEHHS): CAMOCTOSTEIBHO
coOMpaTh YCTaHOBKY U3 N30BITOUHOTO HaOOpa 000PYAOBaHUS, OMIUCHIBATH X0 ONbITA U
€ro pe3yibTarhbl, POPMYIUPOBATH BHIBOIBI,

® [IPOBOJIUTH TNPH HEOOXOAMMOCTH CEpUI0 TPSMBIX HM3MEpPEHH, OIpenelss CpeaHee
3HAUYCHHE H3MepsieMoil BeaWM4MHBI ((HOKYCHOE pPACCTOSHHE COOMparomel JIHH3HI),
000CHOBBIBATH BBIOOP crioco0a u3MepeHust (M3MEPUTEIHHOTO MPUO0Pa);

® [IPOBOJUTH HCCIIEIOBAaHUE 3aBUCHUMOCTEH (DU3MUECKHX BEIUYUH C MCIOIb30BAaHUEM
OpSAMBIX M3MEpPEHMH (3aBUCUMOCTh IyTH OT BPEMEHH IPH PABHOYCKOPEHHOM
JBIDKEHUM 0e3 HavaJgbHOM CKOpOCTH, Iepuoja KojeOaHHi MaTeMaTHYecKOTro
MasiTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTH YIJla OTpa)K€HHUS CBETa OT yIja MajaeHus u
yria IpejJoMJIeHUsl OT yria MaJeHus): IJIaHUPOBaTh HCCIIEIOBAaHUE, CAMOCTOSITENEHO
coOMpaTh YCTaHOBKY, (DUKCHUPOBATh pE3yAbTaThl IOJYYEHHOW 3aBUCHUMOCTHU
bu3MYECKUX BETUYHMH B BUAE TaOMUIl U TpadUKOB, /IE1aTh BHIBOJBI MO pe3ylbTaTaM
UCCJIEJIOBAHUS,

® [IPOBOJIUTh KOCBEHHBIE HU3MEpEHUs (PU3MUECKUX BENUYMH (CPEIOHssI CKOPOCTh H
YCKOpEHHUE Tejia MPU paBHOYCKOPEHHOM ABM)KEHHUH, YCKOPEHHE CBOOOIHOTO MajeHMUs,
KECTKOCTh TPYXUHBI, KOADPUIIMEHT TPEHUS CKOJIBKEHHUS, MEXaHWueckas padbora u
MOIIHOCTb, 4YacTOTa M TMepHoj KojeOaHWi MaTeMaTHYeCKOr0 M MPYKUHHOTO
MasTHUKOB, ONTHYECKas CWiIa COOMpAlomeld JMH3BI, paJuOaKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIIIOJIHATH
U3MEpEHUs, cenysl MPeUI0KEeHHON MHCTPYKIMH, BBIYUCIATh 3HAUEHHE BEIUYHUHBI U
aHATM3UPOBATh TIOJIyYCHHBIE PpE3yNbTaThl C Y4E€TOM 3aJaHHOM TMOTPEIIHOCTH
U3MEPEHU;

ecoOm0IaTh TpaBUJa TEXHUKH O€30macHOCTH TMpH paboTe ¢ J1abopaToOpHBIM
o0opynoBaHueM;

® pa3In4yaTh OCHOBHBIE MPU3HAKU U3YyUCHHBIX (PU3NUECKUX MOJEJICH: MaTepralibHas TOUKa,
abcomoTHO TBEPAOE TENO, TOYEUHBIH HMCTOYHHUK CBETa, Jy4, TOHKas JIMH3a,
IUTaHEeTapHasi MOZeJIb aTOMa, HYKJIOHHAs! MOJIeJIb AaTOMHOTO Spa;



® XapaKTepU30BaTh MPUHIIMITBI JCHCTBHS N3YUYEHHBIX MPUOOPOB U TEXHUYECKHUX YCTPOUCTB
C Omopod Ha HUX oOmnMcaHus (B TOM 4YHCIE: CIHUIOMETP, NAaTYUKU MOJIOKEHUS,
pPacCTOSIHUS U YCKOPEHMS, paKkeTa, 9X0JI0T, OUYKH, IEPUCKOII, (oToanmapaT, ONTHIECCKIE
CBETOBOJIbI, CIIEKTPOCKOM, JO3UMETp, Kamepa BuibCcOHA), HCMONB3ysS 3HAHUSA O
CBOMCTBaxX (PU3UYECKUX SABJICHUN U HEOOX0AUMbIE (PU3NIECKHE 3aKOHOMEPHOCTH;

® [ICIIOJIB30BATh CXEMbl M CXEMAaTUYHBIC PUCYHKU HM3YyYEHHBIX TEXHHUYECKHX YCTPOMCTB,
U3MEPUTENIbHBIX NMPUOOPOB M TEXHOJOIMYECKUX MPOLECCOB MPU PEIICHUH Y4eOHO--
MPAKTUYECKHUX 3a/1ay, ONTUYECKUE CXEMBbI JJISl MOCTPOCHHSI M300paKeHHU B MIOCKOM
3epKalie ¥ cOOMparomieit TuH3e;

® IPUBOJUTH TPHUMEPHl (HAXOAUTh HMHGPOPMAIMIO O TMpUMEpax) MPAKTUYECKOTO
UCTIONIb30BaHUsl (DM3MUYECKUX 3HAHUM B TOBCEAHEBHOW KU3HU I OOECTeueHUs
0€30IaCHOCTH TMpH OOpaIleHuu ¢ [pubopaMH M TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEHMsI 370pPOBbsi M COONIOACHHUS HOPM DSKOJOTHYECKOTO TOBEIEHUS B
OKpYKalolllei cpee;

® OCYUIECTBIIATh TMOUCK HHpopManuu (¢u3nyeckoro conepxkanus B HHTepHere,
CaMOCTOSITENIbHO (DOPMYIHUpPYS TMOUCKOBBIM 3alpoc, HAXOIUTH ITYTH OMPEICICHUS
JIOCTOBEPHOCTH TOJIYUCHHOH WH(GOpMAIlMM HAa OCHOBE HWMEIOIIUXCS 3HAHUN W
JIOTIOTHUTEIbHBIX HCTOYHHUKOB;

® [ICII0JIB30BATh NP BBHIMOJHCHUN YUEOHBIX 3aJaHUi HAYYHO--TIOMYJSPHYIO JUTEPaTypy
bu3nyecKoro cojaep)KaHus, CIpPaBOYHbIE MaTepuanbl, pecypchl cetu HWHTepHer,
BJa/eTh MpUEMaMHU KOHCIEKTUPOBAHMS TEKCTa, IpeoOpazoBaHus WHGOpMaLUU U3
OJHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

® co3/1aBaTh COOCTBEHHbIE MMMCbMEHHBIE U YCTHBIE COOOIICHHSI HA OCHOBE MHGOpMAIUU U3
HECKOJIbKUX HWCTOYHUKOB (PU3UYECKOTO COJACpKAHMS, MYOIHMYHO TMPEACTABIAThH
pe3yNbTaThl MPOEKTHON WIIM MCCIEAOBATENHCKON ACSITENLHOCTH, MPU STOM TPAMOTHO
WCIIOJIh30BaTh M3YYCHHBIH TOHATUWHBIN armapaT u3ydaemMoro paszaena (U3UKA |
COMPOBOXKAATh BBICTYIUICHHE Ipe3eHTalueld Cc y4ye€ToM OCOOEHHOCTEH aynuTopuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Koutpoabsnbie IIpakTuyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. ®u3uka u €€ posib B MO3HAHUU OKPYKAKOLIEr0 MUpa
1.1 dusmka - HayKa o oJie 2 bubmmorexa LIOK
. Hn3n - H IIpu
YK pHpoa https://m.edso0.ru/7f416194
but6mmoreka [IOK
1.2 D 2 1
HIBHHACCKHE BETIHAHMHbL https://m.edso0.ru/7f416194
buo OK
1.3 EcTtecTBeHHOHAyYHBIN METO/ MTO3HAHUS 2 1 htptlpgl;l;:nT.eeI;Zi. (u/7F416194
Hroro mo pazueny 6
Pasznea 2. [lepBoHayaibHbIe CBEJEHUNA 0 CTPOEHUH BelleCTBa
51 CTDOGHIE BOleCTRA 1 bubmuoreka [JOK
. T HUC B 'TB
p B https://m.edso0.ru/7f416194
59 JIBr>xeHne 1 B3aMOICHCTBHE YaCTHII 5 1 but6mmoreka [IOK
' BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTO elIecTBa 2 bubmorexa [IOK
. I'PCraTHBL TOSHHSA B TB
P = https://m.edso0.ru/7f416194
Hroro no pazueny 5
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE Te
bu6 OK
3.1 MexaHH4eCcKOe IBUKEHNE 3 nomorexa I

https://m.edso0.ru/7f416194



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

39 i 4 1 bubmuoreka [IOK
' HEPLHA, Macea, AoTHOCTR https://m.edsoo.ru/7f416194
bubmunoreka LIOK
33 Cuma. Bugpt cunt 14 2 https://m.edso00.ru/7f416194
Hroro no pazueny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 Hasnenue. [lepenaya naBnenust TBEpALIMU 3 bu6mmoreka [IOK
' TeJaMU, YKUIKOCTAMH U Ta3aMu https://m.edso0.ru/7f416194
42 I — 5 bubmuoreka [JOK
' ABIICHHC HHAROCTH https://m.edso00.ru/7f416194
but6mmoreka [IOK
4.3 ATmochepHoe fapiere 6 https://m.edsoo.ru/7f416194
44 JleficTBUE ®UJIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnuoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 5. PaGoTa 1 MOIIHOCTB. JHEPrus
but6mmoreka [IOK
A P 1
° a60Ta 1t MOIIHOCTS 3 https://m.edso00.ru/7f416194
but6mmoreka [IOK
52 Tlpoctbie MeXaHH3MbI ° L https://m.edsoo.ru/7f416194
bubmunoreka LIOK
. M 4 1
>3 CXATITCCRAL FHEpTIA https://m.edsoo.ru/7f416194
Hroro no pazueny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne n/m Konrpoabusie IIpakTuueckue
NMPorpamMmbl Bcero o0pa3oBarTejibHbIE
padoThI padoTsI
pecypchbl
Pa3gen 1. TensioBbIe IBJIEHUS
1.1 CTpoeHUe U CBOMCTBA BEIIECTBA 7 bubmorexa HOK
. T HUEC U CBOUCTBA B TB
P - https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
1.2 T 21 1 5
SIUIOBLIC HpONecehl https://m.edsoo.ru/7f4181ce
HWroro no pazneny 28
Pasznea 2. diekTpuyeckre 1 MAarHMTHbIE SIBJICHUS
51 DNeKTpUUYECKHE 3apsiabl. 3aps>KEHHbIE Tesla 7 1 bubmmoreka [JOK
' U MX B3aUMOJIEHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [1oCTOSIHHBIHM 2IEKTPUUECKUN TOK 20 1 7 htPtIp::I;I/?nT.eeI;Zg).ru 17§4181ce
but6mmoreka [IOK
2.3 M 6 1 1.5
ATHITHRIC ABJCHIA https://m.edsoo.ru/7f4181ce
54 S EKTPOMA . 4 bubmoreka [IOK
. JICKTPOMAronuTHas1 NH, ns1
P AYEH https://m.edsoo.ru/7f4181ce
Hroro no pazueny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5



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

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHBbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne n/m P Konrpoabusie IIpakTuueckue (wicpp )
NMPorpamMmbl Bcero o0pa3oBarTejibHbIE
padoThI padoTsI
pecypchbl
Pasznea 1. Mexannuyeckue siBJeHUSA
11 MexaHHu4eCcKOe IBUKCHUE U CIIOCOOBI €TI0 10 1 bubmunoreka LIOK
' OIHCAHUS https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.2 B 7 20 1 3
SAMMOACHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
1.3 3 10 3
AKOHBL COXpatieritt https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 40
Paznen 2. Mexannuyeckue Koje0aHusi M BOJHbI
but6mmoreka [IOK
2.1 M 0 7 3
CRATITCCRIE KOTEhAHA https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
2.2 M .3 8 1 3
CXALIICCKUC BOIHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3zgea 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI
31 DIIEKTPOMAarHuTHOE MOJe U 5 5 bubnmnoreka [JOK
' AJIEKTPOMAarHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6

Pa3nen 4. CBeToBbIe IBJICHUS



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

4.1 3ako acIpocTpaHe cBeTa 6 2 bubmmorexa LIOK
. HbI IT TPAaHCHUSA CBCT
pactipoctp https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
4.2 J
WH3bI M ONITHYECKHE TIPHOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 PaznoxeHnue 6enoro cBeTa B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazneny 15
Pa3nen 5. KBanToBble iBJIeHUSA
5.1 Hcnyckanue u orJioneHne cBeTa aToMo 4 1 bubmmorexa LIOK
. 11 HHUC U ITOTJI HU BCT TOMOM
Y H https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
52 CTpoetiiie aTOMHOTO 5/pa 0 L https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
>3 Fnepbie peaxiii ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pasgeny 17
Pa3nes 6. [loBTOpuTE1bHO-0000 1AM MOAYJIb
6.1 [ToBTOpEeHHE M 0000IIIEHNE CONEePKAHUS 9 5 but6mmoreka [IOK
' Kypca ¢usuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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

INOYPOYHOE INIVTAHUPOBAHUE

7 KIIACC
Ne KosmnuectBo yacos
11/-11 Tema ypoxa Beero Koutpoabnbie = IIpakTuueckue IIpumevyanue
padoThI padoThI
1 ®usuka — Hayka o npupoze. SBieHus 1
MIPUPOJIBI
Ouznyeckue sIBICHUS 1
3 Ou3nyecKue BEIMYMHBI U UX U3MEPCHHE 1
Ypoxk-uccienoanue "M3mepenue
4 TEMIIEPATypPhl IIPU IOMOIIH KU IKOCTHOTO 1 1
TEPMOMETPA U AaTUMKA TEMIEPATYPhI"
5 Mertobl HaydHOTrO To3HaHuA. Onucanue 1
(UBUYECKUX SBJICHUHN C TIOMOIIBI0 MOJIEICH
VYpok-uccnenosanue "IIpoBepka runoTes3sl:
6 JANbHOCTh MOJIETA IIApUKa, MYIIEHHOTO 1 1
TOPU3OHTAIILHO, TeM OO0JIbIIE, YeM OOJIbIIIE
BbICOTA ITycKa"
Crpoenue BemiecTBa. ONBITHI,
7 JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE 1
BEILIECTBA
8 JIBMOKEHHE YacTHI] BEICCTBA 1
Ypoxk-uccienoBanue «OnbITH 1O
9 HaOJIOJICHUIO TETJIOBOTO PACIIUPEHUS 1 1
ra3oB»
10 ArperaTHbl€ COCTOSIHUS BEILIECTBA 1




Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

11 O600menue o pazaeny «llepBoHayanbHbIC
CBEICHUS O CTPOCHUHU BEUIECTBA»

12 Mexanundeckoe aBuxeHue. PaBHoMepHoOe u
HEPaBHOMEPHOE JIBIKCHUE

13 Mexanundeckoe aBr>xeHue. PaBHoMepHoe u
HEpaBHOMEPHOE JIBH)KEHUE

14 Cxopoctb. EquHuIEI cCKOpOCTH

15 Pacuer nytu 1 BpeMeHM IBUKEHUS

16 WNueprusa. Macca — Mepa HHEPTHOCTH T

17 IImoTHOCTE BemecTBa. PacueTr Macchl 1
o0BeMa Tena 1Mo ero MIOTHOCTH

18 JlaboparopHnast pabota «Onpezenenne
IIJIOTHOCTU TBEPAOTO TEIIA»

19 Pemrenue 3agad mo treMme "IIOTHOCTE
BelnrecTna"

20 Cuna Kak XapakTepuCTHKa B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
Jlaboparopnast padota «13yuenue

21 3aBHCUMOCTH pacTshkeHHs (nedopMmarun)
MPYXUHBI OT MPUJIOKCHHOHN CHITBI»

22 [[AABnenne TaroreHus. Cuna TSKECTH
CBs13b MEXly CUJION TSKECTH U Maccoi

23 tena. Bec Tena. Pemenne 3amaq mo teme
"Cuna tspxectn"

24 Cuna TsDKeCTH Ha IPYTUX TUTaHeTaxX.

Ou3nYecKUe XapaKTEPUCTUKHU IIIIaHET




25

N3mepenne cuil. luHamomeTp

26

Bec tena. HesecomocTh

27

CrnoxxeHue IByX CHJI, HalPaBJIEHHBIX 110
OJIHOM mpsiMoi. PaBHOAEHCTBYIOIIAS CHJT

28

Pemtenue 3agad mo reMme
"PaBHoaeiicTByromas cui"

29

Cuna tpenus u e€ Bupl. TpeHue B mpupoae
1 TEXHUKEC

30

Jlaboparopnast padota «13yuenue
3aBHCUMOCTH CHJIBI TPEHHSI CKOJIBKCHHS OT
CHUTBI JaBJICHHSI U XapaKTepa
COIPHUKACAIOIINXCS TIOBEPXHOCTEM»

31

Pemrenue 3anau Ha onpeneneHue
PaBHOJICMCTBYIONICH CUIIBI

32

Pemenue 3anau no temam: «Bec Tenay,
«['paduueckoe n3odbpaxkeHue cuin», «CUib,
«PaBHOZIEWCTBYIOIIAS CUI»

33

KontponbHas paboTa mo TeMam:
«MexaHnuueckoe JBuxkeHue», «Macca,
IJIOTHOCTBY, «Bec Tenay, «I'padudeckoe
n300paxeHue cuimy, «CHb)

34

Hasnenue. CriocoObl yMEHBITICHUS U
YBEJIMUYEHUS AaBJICHUS

35

JlaBneHue raza. 3aBUCUMOCTb JIaBJICHHS Ta3a
oT 00bEMa, TEMIIEPATYPHI

36

[lepenaua naBneHus TBEPALIMU TEIIAMU,
JKUIKOCTSIMHU U razaMu. 3axkoH Ilackans

37

HaBHeHI/Ie B XXUJKOCTH U Ira3€, BBI3BBAHHOC




[[GflCTBPICM CHIJIBI TSOKCCTH

Pemenne 3anau mo teme «Jlapnexue B

38
JKUAKOCTH U rase. 3akoH [lackamsa»

39 Coobmarommmecst cocyabl

40 I'unpaBnuueckuii mpecc

41 MaunowmeTtpsl. [TopuiHeBo )KUAKOCTHBIN
Hacoc

42 ATtmochepa 3eMiIH U IPUYHHBL €
CYLIECTBOBAHUS

43 Bec Boznyxa. ATmocdepHoe gaBiieHue

44 N3mepenne armocdeproro nasnenus. OnbIT
Toppuuennu

45 3aBUCUMOCTB aTMOC(EPHOTO AaBICHUS OT
BBICOTHI HaJl YDOBHEM MODSI

46 Bapomerp-anepoua. ATmocdepHoe qaBieHue
Ha pa3JInYHBIX BBICOTAX

47 Pemenue 3amau mo reme " ATmMmochepHoe
napieHue"

48 JlercTBHE KUIKOCTU U I'a3a Ha IIOTPYKEHHOE
B HUX T€J0. ApXUMEZ0Ba CUila
Jlaboparopnas pabota «Onpenenenue

49 BBITAJIKABAIOLICH CWIbI, IEUCTBYIOIIECH HA
T€J0, IOTPYKEHHOE B )KUJIKOCTb)
JlaboparopHnast paboTta 1mo Teme

50 «MccnenoBanue 3aBUCHMOCTH Beca Tella B

BOJIE OT 00bEMA MOTPYKEHHOHN B KUAKOCTh
4acTH TeNa»




o1

IInaBanue Ten

JlaGopatopunas pabora "KoHcTpyupoBaHue

52 apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U 1
onpeeneHue e€ rpy30no bEMHOCTH"
Pemrenue 3agad mo remam: «IlimaBanue

53 cynoB. BoznyxomnaBanue», «/laBnenue
TBEPJBIX TEJ, )KUJIKOCTEU U ra30B»

54 Kontponbnas padoTa nmo teme «/laBienne
TBEPABIX TN, KUAKOCTEH U Ta30B»

55 Mexanunueckasi pabota

56 MomHocTh. EnuHNIEI MOIITHOCTH

57 VYpok-uccnenoBanue "Pacyér MOIIHOCTH, 1
pa3BUBaEMOM MpHU MOIBEME 1O JeCTHHIIE"

58 IIpoctsie MexaHu3mel. Peryar. PaBHoBecue
CHUJI Ha phluare
Poruaru B TexHuke, ObITY U IPUPO/IE.

59 Jlaboparopnast pabota «MccnenoBanue 0.5
YCJIOBHI paBHOBECHS pblyara

60 Pemrenue 3agad mo treMe «Y CIOBUSI
paBHOBECHSI phluara»
KoaddutmenT moneznoro aeiicTBust

61 Mexanu3Mma. Jlaboparopnas pabora 0.5
«M3mepenne KII/] HaKIOHHOM MIIOCKOCTH»
Pemenue 3agau mo teme "Pabora,

62
MorutHocts, KIT/1"

63 Mexanundeckas 3Heprus. Kunernueckas u

IMOTCHIHAJIbHAs SHEPIrus




64

3aKOH COXpaHEHMSI MEXaHUYECKON IHEPIUU

65

YPOK-3KCIIEPUMEHT 10 TEME
"DKCIepUMEHTAIBHOE ONIPENETICHUE
M3MEHEHHMS KHHETUUECCKOM 1 MOTEHIINATbHOM
SHEPTUHU MPU CKATHIBAHUU TEJIA TI0
HaAKJIOHHOM IIOCKOCTH"

66

KonrtponsHas pabora no teme «Pabora u
MOILHOCTb. DHEPIHsI»

67

PesepBubIii ypok. Pabora ¢ Tekctamu mo
TeMe "MexaHudueckoe asmxenue"

68

PesepBHbIit ypok. Pabora ¢ TekcTamu 1o
teme "JlaBineHue TBEPABIX Tell, KUIKOCTEH 1
razos"

69

PesepBHbIit ypok. Pabora ¢ TekcTamu 1o
teme "Pabora. MomHocTs. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME
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8 KJIACC

KoanuecTBOo 4acoB

Jlj;-)n Tema ypoxa Beero KouTtpoabHbie IIpakTuyeckue IIpumeyanue
padoTsI padoThbI
OcHOBHBbIE TOJIOKEHUSI MOJIEKYJISIPHO-
1 KMHETUYECKOM TEOPUU U UX OIBITHBIE 1
MOATBEPXKICHUS
2 Macca u pazmep aTOMOB U MOJICKYJT 1
3 Mogaenu TBEpIOrO, )KUIAKOTO U 1
ra3000pa3HOro COCTOSHUH BEIIeCTBa
OOBsicHEHHE CBOMCTB TBEPOTO, KUJIKOTO U
4 ra3000pa3HOro COCTOSTHUH BEIIECTBA HA 1
OCHOBE I10JI0KEHUM MOJIEKYJISIPHO-
KMHETUYECKOM TEOpUU
5 Kpucrannmieckne u amopdHsbie Tena 1
6 CmauuBaHMe U KalUJUISIPHOCTb. 1
[ToBepXHOCTHOE HATSIKEHUE
7 TeroBoe paclIMpEeHHE U CoKATUE 1
8 Temnepatypa. CBsi3b TEMIIEpATYPHI CO 1
CKOPOCTBIO TEIJIOBOTO JIBUKEHUS YaCTHUI]
9 Buytpennss sueprusi. CnocoObl M3MEHEHUS 1
BHYTPEHHEHN SHEPIUU
10 Bunel tenonepenaun 1
Ypok-koudepennus "IlpakTuueckoe
11 HCII0Jb30BAHNUE TEIUIOBBIX CBOMCTB BEIECTB 1 1
¥ MaTepHaJioB B IEJIIX dHEProcoOepekeHus"




12

KomnuecTBO TEILIOTHI. V;[eana;I
TCINIIOEMKOCTbh

13

YpaBHEHHE TEIJIOBOTO OanaHca.
TermnooOMeH ¥ TETJIOBOE paBHOBECHE

14

Jlaboparopnast pabora "HcciaenoBanue
SIBJIGHUS TEIUI000MEHA MPU CMEIINBAHUU
XOJIOJTHOM Y TOopstueit BOAbI"

15

PacueT xonnuecTBa TCIIJIOTHI, HGO6XOILI/IMOFO
AJI Harp€BaHUs TEJIa U BEIACIACMOI0 UM
IIpH OXJTAXKICHHUN

16

JlabopaTopHnas padora "Omnpenenenre
paTopHasi p p
yAEJIbHOU TEIJIOEMKOCTH BemecTBa"

17

DHeprus TOIuMBa. Y IebHas TEmIoTa
cropaHus

18

[InaBnenue u oTBEpCBaHUE
KPUCTAJUTMYECKUX TeJl. Y IeJIbHAs TeIUIoTa
IUIABIIEHUS

19

JIaboparopHas padora "Omnpenenenue
parop p p
yAEJIbHOU TEIJIOTHI MIJIaBICHUS JIbaa"

20

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Hcnapenue

21

Kunenwne. Y aensHas Temiora
mapoo0pa3zoBaHus U KOHJICHCAIIUH.
3aBUCHMOCTB TEMITEPATypPhl KUTICHHSI OT
aTMoc(hepHOro JaBICHUS

22

BnaxxnocTs Bozmyxa. JlabopaTopHast pabota
"OnpeneneHne OTHOCUTEIbHON BIAXKHOCTH
BO3ayXa"




Pemenue 3ama4d Ha ONpeCaACIICHUC BJIAXKHOCTU

23
BO3JyXa
[TpuHIHIBI paOOTHI TETIJIOBBIX IBUTATEIICH.

24 [TapoBast TypOuHa. J/|Burarenb BHyTPEHHETO
cropaHus

o5 KIIJI TenmoBoro aurarens. TermioBsie
JIBUTATEIIN U 3alUTA OKPYKAIOLIEH Cpebl

26 3aKOH COXpaHEHUs U NIPEBPAILCHHS SHEPTUU
B TEIIOBBIX IpoIeccax
[ToaroroBka Kk KOHTPOJILHOU paboTE MO TEMe

27 "TennoBsie sBieHus. MI3MeHenue
arperaTHbIX COCTOSIHHMI BemiecTa"
Kontponbnas padota o Teme "TemioBbie

28 ABJIeHUs. lI3MeHeHune arperaTHeIX COCTOSIHUM
BeniecTa"

29 DnekTpusanus Tei. [[Ba poaa
AIEKTPUYECKUX 3apsI0B

30 VYpok-uccnenoBanue "IaeKTpu3anus Tl
MHIYKIMEW U IPU CONPUKOCHOBEHUH"

31 B3aumopeiicTBue 3apsyKeHHBIX TeIl. 3aKOH
Kynona
DnekTpuyeckoe noje. HanpsokeHHOCTh

32 aNeKTprudecKoro noss. [puniun
CYTIEPIIO3HIINH JIEKTPUUECKUX MO

33 Hocutenu snektpuyueckux 3apsios.
DneMeHTapHbI 3apsia. CTpoeHue atoMa

34 [IpoBOAHMKY U AUDIIEKTPUKHU. 3aKOH

COXPAHCHUS SJICKTPUUCCKOI'O 3apaa




Pemrenue 3an1a4 Ha IpUMEHEHUE CBOMCTB

35 ANEKTPUUYECKUX 3apsI0B
DNEKTPUUECKUN TOK, YCIIOBUS €TI0

36 cyuiecTBoBanus. cTOUHUKH
ANEKTPUYECKOTO TOKA

37 JIeficTBUS STIEKTPUIECKOTO TOKA
VYpok-uccnenosanue "Jleiictue

38 AJIEKTPUIECKOTO TIOJISI HA MPOBOJIHUKHU U 1
TUBTIEKTPUKH"

39 DNEKTPUUECKUN TOK B METAJUIAX, KUKOCTSIX
U Tazax

40 DnekTpruyecKas mernb U €€ COCTaBHBIC YacTH

41 Cuna toka. JlabopaTopHas pabora 05
"M3mepeHue u peryaupoBaHue CUiIbl Toka" '
DneKTpuuecKoe HanpspkeHue. BoapTmerp.

42 JlaGopatopHnas pabora "HU3mepenue u 0.5
peryiaupoBaHue HanpsHKeHus "

43 ConpoTuBieHUE MPOBOJHUKA. Y ACITBHOE
COINPOTHBIICHUE BEIIECTBA
Jlaboparopnast pabota "3aBUCHUMOCTH

44 ANEKTPUYECKOTO CONPOTUBIICHHUS 1
MIPOBOJHHKA OT €r0 JJIUHBI, TIOIIAIU
MOIEPEYHOI0 CEUCHUS U MaTepraia"

45 3aBUCHUMOCTh CHJIBI TOKA OT HAIIPSIKCHHSI.
3akon OMa Jy1sl ydacTKa enu
JlaGopatopHnas pabora "HccnenoBanue

46 3aBUCUMOCTH CHJIbI TOKA, UAYILIETO YEPE3 1

PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U




HaIpsDKEHUs Ha pe3uctope”

47

HOCJ’IGILOB&TGJ’IBHOG " IMapaijICJIbHOC
COCAUHCHUA IMMPOBOAHUKORB

48

Jlaboparopnast padota "IIpoBepka mpaBuia
CJIO’KEHHUSI HaIIPSHKEHUN IpU
MOCJIEI0BATEIHLHOM COETUHEHUH JIBYX
pe3uctopon”

49

Jlaboparopnast padota "IIpoBepka mpaBuia
JUISL CUJIBI TOKA TPU MapajieIbHOM
COCAMHEHHUH PE3UCTOPOB"

50

Pemenue 3anay Ha npumMeHeHue 3akoHa OMa
JUTSL pa3JIMYHOTO COETMHEHUS] TPOBOTHUKOB

51

PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO TOKA.
3akon Jlxxoynsa-Jlenna

52

JlaboparopHnast pabora "Onpenenenue
pabOTHI M MOIIIHOCTH AJIEKTPHYECKOTO TOKA"

53

DJeKTpUYecKre eny U MoTpeduTenn
AJIEKTpHUECKO sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

54

[ToaroroBka Kk KOHTPOJILHOU paboTE MO TEMe
"DnexTpuueckue 3apsapl. 3apsHKEHHbIE Tela
" UX B3aumoaeucTBus. I1ocToSHHBIN
AIEKTPUUYECKUN TOK"

55

KontponbHas padoTa mo teme
"DnexTpudeckue 3apsapl. 3apsHKEHHbIE Tea
" UX B3aumoaeucTBus. I1ocToSHHBIN
AIEKTPUUYECKUN TOK"

56

IlocTosTHHBIE MAarHUTEL, MX B3aMMOICHCTBHE




S7

VYpok-uccnenosanue "M3ydenne nonei
MOCTOSIHHEIX MarHuToB"

58

MaruautHoe 1ojie. MarHuTHOE 110JI€ 3eMITH |
€ro 3HaYEHME [UTA )KU3HU Ha 3eMIiie

59

OnbIT OpcTeaa. MaroutHoe mose
AIEKTPUIECKOTO TOKa MarHuTHOE T0JIe
KaTYIIKA C TOKOM

60

[IpuMeHeHne PJIEKTPOMArHUTOB B TEXHHUKE.
Jlaboparopnast padota "N3yuenue neicTBus
MAarHMUTHOTO TOJIS1 Ha MPOBOJHUK C TOKOM"

0.5

61

DNeKTpOABUTaTENb IOCTOSIHHOTO TOKA
Hcnonbs3oBaHue NIEKTPOABUTATEIICH B
TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.
Jlaboparopnas padota "KoHcTpyrpoBanue u
n3ydeHue paboThl dJEKTpoABUTATENA"

62

OmnsiTel Dapanes. 3aKOH AEKTPOMarHUTHOU
nHaykuuu. [Ipasumno Jlenna

63

Onekrporereparop. CriocoObl MOTydeHUs
ANEKTPUUECKON SHEPTUH. DIIEKTPOCTAHLIUN
Ha BOBOGHOBHHGMBIX HCTOYHHUKAX SHCPTHUU

64

[ToaroroBka K KOHTPOJILHOM paboTeE MO TeMe
"DNeKTpUYeCKNe U MarHUTHBIE SIBIICHUS "

65

KonrponsHast pabora o Teme
"DNeKTpUYEeCKNe U MarHUTHBIE SIBJIICHUS"

66

PesepBHeIit ypok. Pabora ¢ TekcTamu 1o
teme "TeruoBble siBIeHUS"

67

PesepBubIii ypok. Pabora ¢ Tekctamu mo
teme "[loCTOsTHHBIN 3EeKTpUYEeCKU TOK"




68

PesepBHeIit ypok. Pabora ¢ TekcTamu 1o
TeMe "MarsuTHele SIBICHUA"

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME
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9 KJIACC

KoanuecTBOo 4acoB

JI:;-)H Tema ypoxa Beero Konrpoabusie  Ilpakruuyeckue  Ilpumevanue
padoThI padoTsI
1 Mexanuyeckoe nBrxeHrue. MarepuaibHas
TOYKa
5 Cucrema orcuera. OTHOCUTENIBHOCTD
MEXaHUYECKOTO JIBHKEHUS
3 PaBHOMEpPHOE ITPAMOIIMHENHOE IBUKEHUE
4 HepaBHomepHOE NPSAMOIMHENHOE IBUKEHHUE.
Cpenassisi © MTHOBEHHAsI CKOPOCTh
5 [IpssMOnMHENHOE PABHOYCKOPEHHOE
JIBI)KEHUE. Y CKOpEHUE
CkopocTh MPSAMOJIMHEINHOTO
6 pPaBHOYCKOpPEHHOTO ABMXeHus. [ paduk
CKOPOCTH
JlaGopaTtopHast pabota "Onpezaenenne
7 YCKOPEHHUS TeJIa IIPU PAaBHOYCKOPEHHOM 1
IBUKEHHUHU 110 HAKJIOHHOM MI0CKOCTH"
8 CBoOopguHoe mmagenune teia. OnsiTel [ anunes
PaBHOMEpHOE IBUKEHHE TIO OKPYKHOCTH.
9 Ilepuon u yacrota oOpamenus. Jluneitnas n
yIJI0Basi CKOPOCTH
10 leHTpOCTpEMUTENBHOE YCKOPEHUE
11 [Tepssrit 3akon HetoToHa. Bektop crutb
12 Bropoii 3akoH HeroTona.




PaBHoxelicTByIOImas cuiia

13 Tpertwnii 3akon HeroTona. Cyrnepno3uiiusi CHI

14 Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHOB
Herorona

15 Cuna ynpyroctu. 3akoH ['yka

16 Pemenne 3amad mo teme «Cuita ynpyrocTu

17 JlaGopatopHas pabota «OnpezneneHue
YKECTKOCTHU MPYKUHBD»

18 Cuna tpeHus

19 Pemenne 3amad mo teme «Cuita TpeHUS

20 JlabopatopHas pabota "OnpezneneHue
Kod(UIIMEHTAa TPEHUS CKOIBKCHUS"

21 Pemenue 3agay mo teMme "3akonnl HeroToHa.
Cuina ynpyroctu. Cuna tpenus”

99 Cuna TsKeCcTH M 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaJIeHUs
Ypok-koHpepenmus "JIBuKeHHE TET BOKPYT

23 rpaBUTalMOHHOTO LeHTpa (ConHevHas
cucrema). ["amaktuxu"

24 Pemenue 3amau nmo teme "Cuia TSDKECTH U
3aKOH BCEMHUPHOTO TATOTeHUA"

o5 [TepBast kocMHu4ecKas CKOPOCTb.
HeBecoMocTh 1 neperpy3ku
PaBHOBecue MaTepuanbHON TOYKH.

26 AbcomotHo TBEpOE Teno. PaBHoBecue

TBEPIIOTO TEJIa € 3aKPETUIEHHON OChIO
BpalIeHUs




27

MowmeHT cuisl. LleHTp TsRECTH

Pemenne 3aga4d mo reme "MOMEHT CHIIBL.

28
Hentp TsixecTn"
[ToaroToBKa K KOHTPOJILHOM paboTe MO TEME

29 "MexaHn4ecKoe IBMKEHUE.
Bsaunmonelictue Ten"
KonTtponsHas pabora o Teme

30 "MexaHn4ecKoe IBMKEHUE.
BsaunmonelictBue Ten"
Nmnynbe Tena. Umnynbse cuiibl. 3aKoH

31 COXpaHEHHMsI UMITyJIbca. YTIPYroe U
HEYyIpYroe B3auMOJACICTBUE

32 Pemienue 3agau no teme "3akoH coxpaHeHUs
umnyisca'

33 VYpoxk-koH(pepennus "PeakTHBHOE NBUKEHUE
B MPUPOJIE U TEXHUKE"

34 Mexanuueckasi paboTa U MOLTHOCTb

35 PaGora cuibl TsDKECTH, CHITBI YIPYTOCTH U
CHWJIBI TPEHUS
JlaGopaTtopHas pabora «OnpeneneHue

36 paboThI CUJIBI TPEHUS TPU PABHOMEPHOM
JIBUKEHHUH TeJa 10 TOPU30HTATbHON
MOBEPXHOCTU»

37 CBs13b sHepruu u padboTsl. [loTeHnnanbHas
SHeprus

38 Kunernueckas sueprus. Teopema o
KMHETUYECKOU DHEPIUU

39 3aK0H COXpaHEHHUs YHEPTUH B MEXAHHUKE




JlaGopatopHas pabota «/3yueHue 3akoHa

40 COXPaHEHHUS SHEPTUN

41 KonebarenpHOE ABMKEHUE U €TO
XapaKTePUCTUKU

42 3aryxaromue KojaeoaHus. BeIHyK1eHHbIE
Kosnebanus. Pezonanc

43 MareMaTH4ecKuil U NPy KUHHBIM MAsITHUKH
VYpok-uccienoBanue «3aBUCUMOCTb MEPUOIA

44 KOJICOAHUH OT JKECTKOCTH MPYKHHBI U MaCChI
rpy3a»

45 [IpeBparienue sHEPruy NpyU MEXaHUYECKUX
KoJIe0aHUsIX
JlaboparopHas pabota «Onpenenenue

46 YaCTOTHI ¥ TIEPHOJIa KOJICOaHUH TIPYKMHHOTO
MasiTHUKa»
Jlaboparopuas pabota «I[IpoBepka

47 HE3aBHCHUMOCTH IEPUOJIa KOoJIeOaHuit rpy3a,
MOJIBEIIICHHOTO K HUTH, OT MAacChl Tpy3a»
Mexannueckue BoaHbl. CBOMCTBA

48 MeXaHH4YeCKUX BOJH. [IpoonbHbIe 1
MOTIEPEYHBIE BOJTHBI

49 VYpoxk-koH(pepennus "MexaHUIeCKHe BOTHBI
B TBEPAOM Teie. CeiCMUYECKUE BOTHBI"

50 3Byk. PacnipocTpanenue u OTpakeHHe 3ByKa

51 Ypok-uccnenoranue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"

59 ['poMKOCTb 3ByKa U BBICOTA TOHA.

AKYCTHYECKUI PE30HAHC




53

Ypok-koHpepenmus "YapTpazByk u
nH(]pa3ByK B IPUPOJIE U TEXHHUKE"

54

[ToaroroBka Kk KOHTPOIBHOU PabOTE MO TEME
"3akoHbI coxpaHeHusl. MexaHnueckue
Ko1e0aHus ¥ BOJHEI"

55

KoHTposbHas pabota mo teme "3aKoHbI
coxpaHeHus. MexaHnyeckue KouebaHus u
BOJIHBI"

56

DJIEKTPOMArHuTHOE MOJIE.
DNEeKTPOMarHUTHBIE BOJIHBI

S7

CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH

58

VYpoxk-koupepennus "lxana
OJICKTPOMArouTHBIX BOJIH. Hcnonp3oBanue
OJICKTPOMArHUTHBIX BOJIH JJISA COTOBOH
cBs3u"

59

VYpok-uccnenoBanue "M3yueHne CBOMCTB
3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIIBIO
MoOuipHOTO Tenedona"

60

Pemenue 3a1au Ha onpeieIeHUE YacTOTHI U
JUTMHBI SJIEKTPOMArHUTHOW BOJTHBI

61

DNeKTpOMarHuTHasl IPUPOA CBETA.
CkopocTb cBeTa. BosHOBBIE CBOIICTBA CBETA

62

Ucrounuku cBeta. [IpsiMonuueitHoe
pacnpoctpanenue cera. 3armMenus ConHua u
Jlynbl

63

3aKkOH OTpa)keHHs cBeTa. 3epkana. Pemenue
3aJa4 Ha IPUMEHEHNE 3aKOHA OTPAXKEHUS
cBeTa




[Ipenomienne cBeta. 3aKOH NPEIOMIICHUS

64
cBeTa
[TonHOE BHYTpEHHEE OTpaXEHUE CBETA.

65 Hcnonb30Banue MOIHOTO BHYTPEHHETO
OTPAXKCHUSA B OIITUYCCKUX CBETOBOJAX
JlaGopaTtopHast pabota "HcciaenoBanue

66 3aBHCHMOCTH YTJIa IPEJIOMJICHUSI CBETOBOTO
Jdy4a OT yIJla aJIeHHsI Ha TpaHule "BO31yX-
crexsio""

Ypoxk-koHpepennus "Hcnonp3oBanue

67 MOJTHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS CBS3b"

68 JIunzel. OnTudeckas cuiia JIMH3bI

69 [MocTpoenue n3obpakeHu B TMH3aX
JlaGopaTtopHnas pabota "Onpezaenenue

70 (OKYCHOTO PACCTOSIHHS M ONITUYECKON CHJIBI
cobuparotiei TuH3bI"

71 VYpoxk-koH(pepenus "OnTuueckue JTNH30BbIC
npuoopsI"

72 I'ma3 xak ontuueckas cucrema. 3peHue

73 VYpoxk-konpepennus "Jledextsl 3penus. Kak
COXpaHUTh 3peHue"

Paznoxenne 6enoro cBera B ciekTp. ONbITHI

74 HrroTona. CnoxeHne CreKTpaabHbIX IIBETOB.
Hucnepcus cBera
JlaboparopHas pabota "OnBITHI 110

75 Pa3I0KEeHUI0 OEJIOr0 CBETa B CIIEKTP U

BOCIIPpUATHUIO IBE€TA TPCAMETOB IIPU UX




HaOJI0IeHUH Yepe3 [[BETOBbIe (QUIbTPHI"

VYpok-npakTukym "BoiHOBBIE CBOWCTBA

76 CBeTa: AMCIIepcusi, MHTepdepeHuns u
mudpaxius"

77 OmnbiTel Pesepdopa v mianeTapHast MOJIETb
aToma

78 [Toctynarter bopa. Moaens atoma bopa

79 Hcnyckanue v MOTJIOLIEHHE CBETa aTOMOM.
KBanTsl. JInneliuaTsie CIEKTPhI

80 VYpoxk-npaktukyMm "HabroaeHue ciekTpoB
UCIycKaHus'"

81 PannoakTuBHOCTE U €€ BUALI

82 Ctpoenne atromHoro siapa. Hykinonnas
MOJIEIIb

83 PannoaktuBHbIC npeBpaiieHus. M30Tomnbr

84 Pemenue 3amgau o reme: "PannoakTuBHbIE
npeBpauieHus"

85 [Tepuon momypacnazna

86 Ypoxk-koudepenuus "PagroakTuBHbIC
W3JIyYEHHUS B IPUPOJAE, MEAUIIMHE, TEXHHUKE"

87 S nepHble peakiuu. 3aKOHbI COXPAHEHUS
3apsiIOBOTO U MacCOBOT'O YUCE

88 DHeprus CBsI3U aTOMHBIX sziep. CBsA3b MacChl
U DHEPTUH

89 Pemrenue 3ama4 o teme "SnepHsie peakiun"

90 Peakuuu cunTesa u neneHus auep.

Wcrounuku sneprun ConHua u 3BE31




91

VYpoxk-koHdpepenuus "SnepHas sHepreTHKa.
JlelicTBUA paliOaKTUBHBIX U3TyYECHHI Ha
JKUBBIE OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOIBHOU PabOTE MO TEME
"DIeKTPOMarHuTHOE MOJIE.
DeKTpoMarHuTHbIe BoJiHbI. KBaHTOBEIE
SIBJICHHS"

93

KonTtponsHas pabora o Teme
"DIeKTPOMarHuTHOE MOJIE.
DeKTpoMarHuTHbIe BoJiHbI. KBaHTOBbIE
siBIeHUA"

94

[ToBTOpenue, 0600meHne. JlabopaTopHbIe
paboTsl 1o Kypcy "B3aumoneiicteue ten"

95

[ToBTOpenue, 0600IeHNE. Permenune
pacyYeTHBIX W KaUeCTBEHHBIX 3aJ1a4 110 TEME
"TertoBble mpornecch”

96

[ToBTopenue, 0600meHue. Perenne
pacyYEeTHBIX W KaUeCTBEHHBIX 3aJ1a4 110 TEME
"KIIJI TermoBsIX aBurarenci'

97

[ToBTopenue, 0600meHue. Pemenne
pacyeTHBIX U KaUeCTBEHHBIX 3a/1a4 110 TeMe
"KII/] anextpoycTaHoBOK"

98

[ToBTOpenue, 0600meHNe. JlabopaTopHbIe
paboTsl 1o Kypcy "CBeToBbIe siBIeHUS"

99

[ToBTOpenwue, 0600meHne. PaboTa ¢
TEKCTaMHM 10 TeMe "3aKOHbI COXPAaHEHUS B
MexaHuke"

100

[ToBTopenue, 0600menue. Padora ¢




tekctamu 110 teme "Konedanus v BOJIHBL"

[ToBTOpenwue, 0600meHNe. PaboTa ¢

101 1
TekcTamMu 1o TeMe "CBeToBBIE SIBJICHUA"
[ToBTOpenwue, 0600meHue. Pabora ¢
102 TekcTamu 1o Teme "KBaHTOBas U simepHast 1
buzuka"
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI /151 YYEHUKA

» dusuka: 7-i kiacc: 6a30BbIN ypoBeHb: yueOHuK, 7 kinacc/ [lepeimkun .M., IBanos A.1.,
AxmmonepHoe obmectBo «M3natenscTBO «IIpocBemnienne»

» dusuka: 8-i kiacc: 6a30BbIN ypoBeHb: yueOHHK, 8 kimacc/ [lepeimkun U. M., MBanos A. U.,
AxmmonepHoe obmectBo «M3matenscTBO «IIpocBemnienne»

» dusuka: 9-i kacc: 6a30BbIN ypoBeHb: yueOHuK, 9 knacc/ [lepeimkun Y. M., I'yrauk E. M.,

NBanoB A. U., IlerpoBa M. A., Akimmoneproe obmiectBo «M3aatenbcTBo «IIpocBemnienue»

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

®denepanbHas padouas mporpamma 1o ¢usuke 7-9 kiaccel (0a30BbI YPOBEHB)

®dwusuka. Pabouas terpanp. 7,8,9 knaccer (aBTopsl T. A. Xannanosa, H. K. Xannanos).
®dusuka. Metonnueckoe mocodue. 7,8,9 kmaccel (aBTopsl E. M. I'ytHuK, E. B. PribakoBa).
®wusmka. Tectol. 7,8,9 kmaccrl (aBTopel H. K. Xannanos, T. A. XanHaHOBa).

Odusuka. JIunaktuaeckue matepuansl. 7,8,9 kiaccol (aBTopsl A. E. Mapon, E. A. Mapon).

®duzuka. COOpHUK BOIIPOCOB U 3anad. 7,8,9 kmaccel (aBTopel A. E. Mapown, C. B. Ilo3oiickuid,

E. A. Mapon).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. Bubnuoreka — Bcé mo npeamery «dusukay. — Pexxum nocryna: http://www.proshkolu.ru

2. BuneoomnsIThl Ha ypokax. — Pesxxum nocryna: http://fizika-class.narod.ru

3. Eaunas xomnekuus udpoBbeIX 00pa3oBaTebHBIX PecypcoB. — Pesxxum mocryna:

http://school- collection.edu.ru
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