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IHHOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1o ¢u3MKe Ha yYpOBHE OCHOBHOTO O0Iero oOpa3oBaHUS COCTaBJIE€HA Ha
OCHOBE TMOJIOKEHUH M TpeOOBaHMUN K pe3ylbTaTaM OCBOCHMsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBarenpHOM MporpamMmbl, mpenctaBieHHbix B DOI'OC 00O, a Takke ¢ y4eTOM
¢benepanbHOl paboueil mporpammbl BocnuTaHus M KoHuenmuu mnpenopaBaHusi y4eOHOTro
npeaMera «DOu3nuKay.
Copmepxanne  mporpaMMbl 0 (U3MKEe  HampaBieHO  Ha  (hopMupoBaHHe
€CTeCTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYalOMIMXCSl M OpraHu3alMio H3y4deHus (PU3NKH Ha
NesTeIbHOCTHON ocHOBe. B mporpamMe mo ¢u3nke y4HUTBIBAIOTCS BO3MOYKHOCTH Y4€OHOTrO
npeamera B peanusauun TpeboBanuit PI'OC OOO Kk [IaHUPYEeMBIM JUYHOCTHBIM U
METaNpeIMETHBIM  pe3yibTaTaM  OOydeHMs, a  TaKKe  MEXIpPEAMETHbIE  CBA3M
€CTECTBEHHO-HAYYHBIX YUEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHuUsI.
[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHperesieHHe ydeOHOro MaTepualia 1Mo Tojam
oOyyeHus (o KJjaccaMm), HpeAsaraeT NPUMEPHYIO TIOCIEIOBAaTEIbLHOCTh H3YYEHUS TeEM,
OCHOBAaHHYI0 Ha JIOTMKE pa3BUTUS MPEIMETHOIO COJIEp)KaHUS U YYET€ BO3PACTHBIX
0COOCHHOCTEHN 00yJarOIINXCS.
[Tporpamma no ¢usuke pazpaboraHa ¢ LEIbI0 OKA3aHUS METOJMYECKON MOMOIIN YUUTEIIO
B CO3JIaHMM paboyeil mporpamMMsl o y4eOHOMY IIpEeIMETY.
®dusnka ABISIETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB,
IIOCKOJIbKY (PU3MUECKUE 3aKOHBI JIS)KaT B OCHOBE IPOLIECCOB M SIBICHUH, U3y4aeMbIX XUMHEH,
Ouosiorueit, acTpoHOMHUEH U (PU3NIECKOil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, NpPeAOoCTaBlsieT Haumbosee sCHble 00paslibl MPUMEHEHHs HayyHOI'o METOAa
[IO3HAHUS, TO €CTh CIIOCO0a MOIYYEHHs JOCTOBEPHBIX 3HAHUM O MUpE.
OpnHa M3 IVIaBHBIX 337a4 (U3MUECKOro oOpa3oBaHUS B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHPOBAHUU €CTECTBEHHO-HAyYHOM TIpPaMOTHOCTM W HHTEpeca K Hayke Yy
00yJaroIuxcs.
N3yuyenne ¢u3nkn Ha 0a30BOM YpOBHE IMIPEAINOJAraeT OBJaJeHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYIO0 TPAMOTHOCTD!
® HayYHOOOBSACHSTHSBICHNUS,
® OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICOBAHUS;
e MHTEPNPETUPOBATh JAHHBIE U MCIOJIb30BaThb HAy4YHbIE JOKA3aTEJbCTBA IS
MOJIyYEHUs BBIBOJIOB.
[lenn wm3yueHuss (U3MKA Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHMs OIpeJesieHbl B
Konuenmuun npenogaBanust yueobHoro npenmera «®dusuka» B 00pa3oBaTeIbHBIX OpraHU3aIMIX
Poccuiickoit ®enepanuu, peaqu3ylOIUX OCHOBHBIE 00I1€00pa3oBaTeNbHbIE POrpaMMBI,
yTBepkACHHON pemeHneM Kostermn MunucteperBa npocsemienus Poccuiickoit ®@enepanuun
(mporoxkon ot 3 nexabdbps 2019 r. Ne I[1K-4BH).
Henuunsyvyenusapuzuku:
e [puoOpeTeHHe HHTEpeca W CTPEeMIIEHUS OOYy4arollMXCsl K HAyYHOMY H3YYEHHUIO
HPUPOIBI, pa3BUTHE UX UHTEUIEKTYaIbHBIX U TBOPUYECKHX CIIOCOOHOCTEHH;

® Dpa3BUTHE TMPEACTaBIEHUH O HAydyHOM MeETOJ€ IMO3HaHHUA M  (OPMHUPOBAHUE
MCCJIEI0BATEIBCKOTO OTHOIIEHUS K OKPYXKAIOLIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOIO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuy U pyHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;

e (QopmupoBaHUE NPEICTABICHUN O pONH (PU3UKU IS PA3BUTUSI IPYTHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHl;

e Dpa3BUTHE NPEICTAaBICHUA O BO3MOXKHBIX cepax Oynymeil mnpodeccuoHanbHOM
NeSITeIbHOCTH, CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K JalbHEHIIEMY O0yYEHHIO B 3TOM
HaIPAaBJICHUU.



JlocTikeHre STHX Lenedl mporpaMmbl Mo (U3MKE HAa YpPOBHE OCHOBHOTO OOIIETo
o0pa3zoBaHMs 00eCIEUNBACTCS PEIICHHEM CIICAYIONINX 3aa4:
e [puoOpeTeHue 3HAHWA O JAUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, JIEKTPUICCKIX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHUSX;
e npuoOpeTeHHe YMEHUN ONUChIBATH U  OOBACHATH (U3UYECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTYyYEHHBIX 3HAHUM;
® OCBOCHHME METOJOB pEIICHUS MPOCTEHIINX pACUCTHBIX 3a/lad C MCIOJIb30BAaHUEM
buznyecKkux Mozenel, TBOPUECKUX U MPAaKTUKO-OPUEHTUPOBAHHBIX 3aa4;
® pa3BUTHEC YyMEHUW HAOMIOJATh MNPUPOJHBIC SIBICHUS U  BBIIOJHATH  OIBITHI,
nabopaTtopHble PabOTHl U SKCIEPUMEHTAIbHBIE HCCIEAOBAHUSA C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX TPHUOOPOB;
® OCBOCHHE TPUEMOB pabOThl ¢ WHpOpMAIUeil (HU3MUECKOTO COACPIKAHMS, BKIIOYAS
WH(GOPMAIIMI0O O COBPEMEHHBIX JOCTHXKCHHSIX (U3UKH, aHAM3 HM KPUTUYECKOE
OlICHMBaHME UH(OpPMaLIUU;
®3HAKOMCTBO CO chepaMu MPOPECCHOHATBHON JIEATSIBHOCTH, CBA3AHHBIMU C (DU3UKOM,H
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha IOCTIKEHUSAX (PU3NUECKON HAYKH.
Ha m3yuenue ¢usuku (0a30BBI YPOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B Heneno), B 8 kiacce — 68 yacoB (2 4aca B
HEJIENIO), B 9 KJ1acce — 102 qaca 3 Jaca B HEJIeIIO).

[Ipennaraemsiii B mporpamme o pusuke nepeueHs 1a00paToOpHbIX paboOT U OMBITOB HOCUT
pPEKOMEHIaTeNbHbIA XapaKTep, YUYUTEIb JEJIaeT BBIOOpP MPOBEACHMS JIAOOPATOpPHBIX padoOT U
OTIBITOB C YYETOM MHJIMBUIYaJIbHBIX OCOOCHHOCTEH 00Y4arOIUXCs, CIIUCKA SKCIIEPUMEHTAIBHBIX
3aJJaHHi, TIpeIaraeMbIX B paMKaX OCHOBHOT'O TOCYAapCTBEHHOTO SK3aMEHa 10 (PH3HKeE.



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Pa3nen 1. ®u3uka u eé pojib B NO3HAHUM OKPY’KAK0IIEro Mupa.

®usuka — Hayka o npupone. SBnenus npupoasl. Ousnyeckue sABICHUA: MEXaHUYECKUE,
TEIUIOBbIE, JJICKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenuuuHbl. M3mepenune ¢usnuecknx BennyuH. Pusnyeckre HPUOOPHI.
[TorpemHocTs n3mMepenuil. MexayHapoaHas cucTemMa eJuHULL.

Kak ¢u3uka u npyrue ecrecTBEHHblE HAyKH M3ydaloT NMpHUpoay. EcTecTBeHHO-HAay4YHBIN
METOJ, I03HaHMA: HAOIIOACHUE, IIOCTAaHOBKAa HAy4yHOI'O BOINPOCA, BBIABMIKEHHE TIHMIIOTES3,

SKCIEPUMEHT 300 MIPOBEPKE THIIOTE3, 00bACHEHHE Ha0JII01aEMOT0 SIBJICHMUS.
Onucannepu3nIECKUXSIBICHUH C ITOMOIIBIOMOICIICH.
Hemoncmpayuu.

1. MexaHuueckue, TEIJIOBbIC, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
2. dusnueckue nMpuOOPHI U MpoLEaypa MPSIMBIX WU3MEPEHUI aHAIOTOBBIM U LU(POBBIM
puoOpOM.
Jlabopamopuviepabomot u onvimel.
Onpenenenre 1EHb AEIEHUS 1LIKaJIbl U3MEPUTEIBLHOTO pUdOpa.
N3mepenuepaccTosHuil.
N3mepenune 00beMa )KUIKOCTH U TBEPAOTO Tela.
OnpenenenrepazMepOBMaIbIXTEIL.
H3mepenne Temmeparypbl MpH IOMOIIM JKUAKOCTHOTO TEepPMOMETpa MW JIaTYHMKa
TEMIEPATYPHI.
6. IIpoBeneHue wuccienoBaHUs MO MPOBEPKE THUIIOTE3bI: JAIbHOCTh IOJIETA NIApHKA,
MyIEHHOTO TOPU30HTAIIBHO, TeM 00JIbIe, YeM OOJIbIIIe BHICOTA MTyCKa.

Paznen 2. [lepBoHayaibHbIe CBeIEHHSI O CTPOEHHH BellecTBa.

CrpoeHue BemiecTBa: aTOMbl KM MOJIEKYJbl, UX pa3Mepbl. ONbITHL, JAOKa3bIBAIOIINE
JTUCKPETHOE CTPOCHUE BELIECTBA.

JBwxenue yactuil BemiecTBa. CBsA3b CKOPOCTH JABMKEHUS YACTUIl C TEMIEpaTypou.
BpoynoBckoe nBwxenue, nuddysus. BzaumoneicTBUe YaCTHIl BEIIECTBA: MPUTSHKEHHE W
OTTAJIKUBaHUE.

ArperaTHble COCTOSIHMSI ~ BEILECTBA: CTPOEHHME TIa30B, JKUAKOCTEH U  TBEPIBIX
(KpucTauIMyecKkux) Ten. B3aumMocBS3b MeXAy CBOWCTBAMHU BEIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUMN
BOJIBL.

Hemoncmpayuu.

1. HaOGmronenneOpoyHOBCKOTOIBIKCHHS.

2. Hab6mogenueaunddysum.

3. HaGnronenue siBineHU, OOBICHSIOMUXCS MPUTSKECHHUEM WA OTTAIKHBAHHEM YaCTHI]

BElIEeCTBA.

Jlabopamopuviepabomot u onvimel.

1. Oruenka aAuamMeTpa aToMa METOI0M PSAIOB (C UCTIOIb30BaHUEM (QoTorpaduii).

2. OmbIThI IO HAOJIOIEHUIO TEIIOBOTO PAaCIIUPEHUS Ta30B.

3. OmnbIThl IO OOHAPYKEHUIO ACUCTBUSI CHUJT MOJIEKYISIPHOTO TIPUTSKEHUSI.

Pa3nen 3. /IBU:KeHHe U B3aMMO/IeliCTBHE TeJl.

Mexannueckoe nBHKeHUE. PaBHOMEpHOE U HepaBHOMEpHOE JABM)KEHHE. CKOPOCTb.
Cpenusiss CKOpOCTh IPU HEPABHOMEPHOM JBUKEHUHU. PacueT myTu U BpeMeHU ABUKEHUSI.

uhwnNE



SlBnenue wHepnuu. 3aKOH WHEpUUU. B3aumoneicTBue Tell Kak NPUYMHA HU3MEHEHUS
CKOPOCTH [JBMXEHMS Teld. Macca kak Mepa umHepTHOCTH Tena. IlnotHocTh BemiectBa. CBsi3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IUHUIE 00bEMa BELIECTBaA.

Cwia Kak XapakTepuCTHKa B3aumoneuctBusi Ten. Cuna ynpyroctd W 3akoH ['yka.
N3mepenue cuibl ¢ NMOMOILIBIO JAUHAMOMETpA. SIBieHHME TAroTeHHs M cwia Tskectd. Cuia
TSDKECTH Ha JApyrux IutaHerax. Bec Ttema. HeBecomocTs. CrnokeHHME CUJI, HANPABIEHHBIX I10
oJlHOI mpsmMoil. PaBHozelicTByromas cuil. Cuna TpeHus. TpeHHe CKONbKEHUS U TPEHUE TOKOA.
TpeHue B npupoie U TEXHUKE.

Hemoncmpayuu.

HabnonenneMexaHnuecKoroABMKEHUATENA.
N3mepeHneckopoCTUIIPSMOITMHETHOTOABUKEHUSL.
HabnroneHues BIeHUAMHEPIUH.
Habmtoienne u3aMeHeHus: CKOpoCTH IpU B3aUMOJCHCTBUH TEl.
CpaBHeHHE Macc M0 B3aUMOJEHCTBHIO TEI.
CnoxxeHue cuil, HalpaBJIEHHBIX 110 OAHOU MPSMON.
Jlaﬁopamopublepaﬁombl u onvimol.
1. Omnpenenenue CKOPOCTU PAaBHOMEPHOTO JBMKECHHS (IIApHKa B KUIKOCTH, MOJEIN
ANEKTPUUYECKOTO aBTOMOOUIIS U TaK Jlajee).
2. OmpexneneHue cpeaHedl CKOPOCTH CKOJNBXKEHHA OpyCKa WM IIapuKa MO HAaKIOHHOU
MJIOCKOCTH.
OnpeneneHnenIoTHOCTUTBEPAOrOTENA.
4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTshKeHUs (nedopMaiivii) Mpy>KUHbl OT
MPUIIOKEHHOM CHIIBI.
5. OneIThl, AEMOHCTPUPYIOUIUE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIBXKEHHUS OT Beca Tella U
XapakTepa COIMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. /laBjieHne TBEPABIX TeJl, JKUAKOCTel U ra3os.

Jasnenue. CriocoObl yMEHBIIICHUS U YBETUYECHUS NaBieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIEHUA Ta3a oT o0beMa, Temnepatypsl. [lepenada naBneHust TBEpAbIMU TeNIaMU, KUAKOCTIMU
u razamu. 3akoH llackansa. [IHeBmaTnueckue MamuHbl. 3aBUCUMOCTh JABJICHUS KUIAKOCTH OT
ryounbl.  ['mapocratnueckuid  mapagokc. CooOmatrommecs  cocyabl.  ['wapaBianueckue
MEXaHU3MBI.

AtMochepa 3emnn u atmocdepHoe naBieHHe. [IpuuMHBI CyHIECTBOBaHMS BO3AYIIHOMN
obonoukn 3emnu. OmbiT Toppuyennu. M3mepeHue arMocepHOro naBieHHUS. 3aBUCUMOCTH
aTMOC(EpHOT0 JIaBJIeHUsT OT BBICOTHI HaJ ypoBHeM Mops. [Ipubopbl nns u3MepeHus
aTMoc(hepHOTro JaBICHHUS.

JlelicTBHE )KUJIKOCTU U Ta3a HAa MOTPYKEHHOE B HUX TeJO. BriTankuBaromas (apXxumeaoBa)
cuna. 3akoH Apxumena. [InaBanueren. BoznyxornnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS Ta3a OT TEMIEPATYPHI.

[lepenaua naBneHus: KUAKOCTHIO U Ta30M.

Coo0marmuecsiCocy/pl.

I'mppaBnuueckuiinpecc.

[IposiBnenue nericTBust aTMOCEPHOTOIABIICHHUS.

3aBUCHMOCTh BBITAJIKUBAOIIEH CHIIBI OT 00BhEMa MOTPYKEHHOM YacT Tena 1

MJIOTHOCTH KHUIKOCTH.

PaBeHCTBO BHITAIKMBAIOIIEH CUIIBI BECY BBITECHEHHOW KUJKOCTH.

8. VYcnoBue miuaBaHus TeN: MJIaBaHUE WIN MOTPYKEHUE TN B 3aBUCUMOCTH OT
COOTHOUIEHUS IJIOTHOCTEN Tella U AKUIKOCTH.

Jlabopamopuviepabomot u onvimol.
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1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIe OT 00bEMa MOTPYKCHHOU B KUIKOCTh
YacTH TeJa.

2. OmnpenenieHUE BBITATIKUBAIOLIECH CHIbL, JIEUCTBYIOIIEH Ha TeJNO, MOTPY:KCHHOE B
YKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJKHMBAIOIIEH CHUJIBL, JACHCTBYIOLIEH Ha TEJIO B
KUJKOCTH, OT MaccChl TeJa.

4. OnbIThl, TEMOHCTPUPYIOLIKE 3aBUCUMOCTh BBITAJIKMBAIOLIEH CHJIbI, IEUCTBYIOIIEH Ha
TEJIO0 B KUJKOCTH, OT 00bEMa MOTPY>KCHHOM B JKUJKOCTb YacTH TeJla U OT IUIOTHOCTH
KUJKOCTH.

5. KonctpyupoBanue apeomeTpa WIM KOHCTPYMPOBAaHUE JIOJAKM U OIpEAcIeHUE €¢

rPYy30MO0ABbEMHOCTH.

Pa3nea 5. PaGora m MmomHoCTh. JHEprus.

Mexanunueckas padora. MOIIHOCTb.

[IpocTeie MexaHU3MBbI: pbluar, OJOK, HAKJIOHHAas IUIOCKOCTh. llpaBuio paBHOBecus
prruara. [IpuMenenue mpaBuia paBHOBecHs pblyara K OJIOKYy. «305I0TO€ MPaBHUII0» MEXAHUKH.
KIIJ] npocTsix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprus. KunHermueckas u mnoreHuuanbHas dHeprus. lIpeBpaunienue
OJIHOT'O BHJIa MEXAHUYECKON SHEPTUU B APYroi. 3aKOHCOXPAHEHUSIDHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpuMepbITPOCTEIXMEXAHU3MOB.

Jlabopamopnviepabomot u onvimel.

1. Omnpenenenue pabOTHI CUJIBI TPEHUS MPU PABHOMEPHOM [BIKEHUHM Tela IO

TOPU30HTAIILHOM TOBEPXHOCTH.
2. HccrnenoBanueyciaoBUpaBHOBECHUSIpbIUAra.
3. HMsmepenue KIIJ[ HaKTOHHOMIIIIOCKOCTH.

4, I/IsyquI/Ie 3daKOHa COXpaHCHUA MEXaHUYECKOH OHCPTHUHU.
8 KJIACC

Pasnen 6. TenuioBble siBJIeHUS.

OcHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO--KHHETUYECKON TEOpUHN CTPOEHUs BelecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJd. OINbIThL, MOATBEPKIAIOIIME OCHOBHBIE IOJOKEHHS
MOJICKYJIIPHO-KUHETHYECKOU TEOPHH.

Monenu TBEpIOTO, )KHUJIKOTO U Ta3000pa3HOTO COCTOSHUH BelecTBa. Kpucraminueckue u
amopdusie Tena. OObsICHEHNE CBOWCTB Ira30B, JKUIKOCTEH M TBEPJIBIX TEJl HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO--KUHETUYECKOH Teopur. (CMmauMBaHUME W KaNWUISIpHbIE sABJIEHHsS. TemioBoe
pacIIMpeHue U cxKaTue.

Temmeparypa. CBsA3b TeMIlepaTypbl €O CKOPOCTBHIO TEIUIOBOTO JIBMDKCHHS YacCTHII.
Buytpennsas osHeprus. CrnocoObl H3MEHEHHs] BHYTpPEHHEH »OSHEpPruu: TeIulonepenadya u
coBepIieHre paboThl. Bubl Temionepeaaun: TEIONPOBOAHOCTh, KOHBEKIIHS, U3Ty4eHUE.

KonuyecTBOo TemmoTel. YaenbHas TEMJIOCMKOCTh BEHIECTBA. 1eIIO0O0MEH W TETUIOBOE
paBHOBecHe. YpaBHEHHUE TEIUIOBOro OanaHca. [lnaBieHue W oTBeplIeBaHUE KPUCTAITMYECKUX
BEIIECTB. YenbHas TeruioTa tuiaBieHus. [lapooOpa3zoBanue u KoHAeHcarus. VcnapeHwue.
Kunenue. YnaenpHas TeruoTa mapooOpa3oBaHUs. 3aBUCUMOCTb TEMIEpPATypbl KHIICHHS OT
aTMOC(EepHOTO TaBJICHHS.

BnaxnocTs BO3ayXa.

OHeprus TOIUINBA. Y IebHAs TEIUIOTa CTOPaHUsI.

[Tpuammner padotel TermoBeix aBurareneit KIIJ[ temmoBoro nBurarens. TermmoBsie
JIBUTATENH U 3aIUTa OKPYKArOLIEH Cpeibl.

3aKOH COXpaHEHUs U MPEBPALIEHUS SHEPTUH B TEIJIOBBIX MPOLIECCAX.

Hemoncmpayuu.



Hab6:mo1eHne6poyHOBCKOTOIBHIKECHHS.
Ha6monenunenuddysum.
HaGimoienue siBieHN CMauYMBaHUS U KaWJLUISIPHBIX SBIICHUH.
HaboienneTenioBoropaciiipeHusTeNl.
W3meHeHue naBiieHus Ta3a Mpu U3MEHEHUH 00bEMa U HarpeBaHUU HITH OXJIAXKICHUU.
[IpaBunan3mepeHusITEMIEPATYPHL.
Bugsirennonepenaun.
OxJ1axIeHUETIPUCOBEPILICHUUPAOOTHI.
HarpeBanue npu coBepiiieHUU pabOThl BHEITHUMHU CUJIaMHU.
. CpaBHEHHUETEINTIOEMKOCTEHPA3IMYHBIX BEILIECTB.
. HabmronennexurieHusl.
. Habmoienue noctosiHCTBa TeMIiepaTyphl IPH IJIaBJICHUU.
13. MoaenuTenaoBbIX IBUTaTEIEH.
Jlabopamopusiepabomot u onvimol.
OnbIThI 110 OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSIKEHUS.
OnbITHI 11O BRIPAUTMBAHUIO KPUCTAJLUIOB IOBAPEHHOW COJIM UJTU caxapa.
OnbITHI 110 HAOTIOACHHUIO TEIIOBOTO PACIIMPEHUS T'a30B, KHUIKOCTEH M TBEPIBIX TEI.
Omnpenenenue AaBleHus BO3AyXa B OaJlJIOHE MIMPUIIA.
OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJIEHUS BO3AyXa OT €ro oobeéMa u
HarpeBaHUs WM OXJIaKICHUS.
[IpoBepka THUMOTE3bl JIMHEWHOW 3aBUCHUMOCTHU JJMHBI CTOJIOMKA JKHUJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTypshl.
7. HaOmropenue u3MeHeHHs] BHYTPEHHEHW PHEPIUU Tela B pe3yjbTaTe Terionepenadd u
paboThl BHEIITHUX CHII.
UccnenoBanue siBjaeHUS TEIUIOOOMEHA MPU CMEUTUBAHUH XOJIOAHOU U TOPSYEH BOJIBI.
9. Ompenenenre KOJIUYECTBA TEIJIOTHI, MOTYYEHHOTO BOJION MPH TETLIOOOMEHE C
HarpeTbIM METAJUNINYECKUM [IUIHHIPOM.

10. OnpenieneHreyaenbHONTENI0OEMKOCTHBEIIECTBA.

11. UccnenoBanuenpoleccancnapeHus.

12. OnpeneneHne0THOCUTENbHONBIAXKHOCTUBO3yXa.

13. Onpenenenuie yeabHON TEIIOTH TIaBJICHUS JIbJa.

Pa3nen 7. JnekTpryecKue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzaiusi Tel. [[Ba poja sieKTpUYecKUX 3apsiioB. B3auMopeicTBHe 3apsiKEeHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTH CHJIBI B3aMMOJCHCTBHS 3apsOKEHHBIX TNl OT BEJTHMYHUHBI
3apsJIOB U PACCTOSIHHS MEX]y T€JIaMH).

OnekTpuueckoe noisie. Hanpspk€HHOCTh 3eKTpudeckoro mnojst. [lpuHuun cynepno3unuu
ANEKTPUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snexTtpuyeckux 3apsiioB. DJIEMEHTapHBIA 3JieKTpuueckuil 3apsan. CTpoeHue
atoma. [IpoBOTHUKY U JUDIIEKTPHUKHU. 3aKOH COXPAHECHHS DJIEKTPUUECKOTO 3apsija.

ONEKTPUYECKUI TOK. YCJIOBHS CYIIECTBOBAaHUS BJIEKTPUUYECKOrO TOKa. VCTOYHUKH
MOCTOSTHHOTO TOKa. JIeMCTBUS AIEKTPUYECKOTO TOKa (TETUIOBOE, XMMHYECKOE, MarHUTHOE).
DNEeKTPUYECKUM TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckass nenb. Cwia Toka. OnekTpudeckoe HanpspkeHue. ConpoTHBIICHHE
MPOBOJHUKA. YIEIbHOE CONpPOTUBIIEHHE BemiecTBa. 3akoH Owma sl y4yacTKa LIenH.
[TocnenoBarensHOE M MapaAICIIBHOE COSTMHEHUE TIPOBOTHUKOB.

PaGota u MOIIHOCTH 3MEKTpUUECKOro Toka. 3akoH [koyns—JIeHna. DnekTpudeckue 1nenu
Y TTOTPEOUTENH IIEKTPpUUECKON dHepTrur B ObITy. KopoTkoe 3aMbIkaHUeE.

[TocrossHHBIE MarHuThl. B3auMOAEHCTBUE NOCTOSHHBIX MAarHMTOB. MAarHMTHOE MOJIE.
MaruauTHO€E noJie 3eMJId U €ro 3Ha4eHue Jyis Ku3HU Ha 3emie. OnbIT Dperena. MarHuTHoe mose
3JIEKTPUYECKOT0 TOKA. [I[puMeHeHne 3EKTPOMArHUTOB B TEXHUKE. JIEHCTBUE MAarHUTHOIO OIS
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Ha TPOBOJHUK C TOKOM. OJEKTPOABUTATENlb IOCTOSHHOTO TokKa. Vcmonb3oBaHue
3JIEKTPOJIBUTaTeNIeH B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

OnbiTel  @Papages. SBaeHue daeKTpoMarHuTHOM  uHAykuuu. IlpaBwio  Jlenna.
Onekrporereparop. CrocoObl TOJYYEHHUS JJIEKTPUUYECKOM HHEPruu. ODJIEKTPOCTAHIMKA Ha
BO300OHOBJISIEMBIX UICTOYHHUKAX SHEPTHUU.

Hemoncmpayuu.

DneKkTpu3anusaTe.
JIBa poa 3JIEKTPUUYECKHX 3aps/I0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
Y CTpoicTBO U IEHCTBUEIIEKTPOCKOA.
DNeKTpOCTaTUUECKAUHTYKIIHSL.
3aKOHCOXPAaHEHUADIEKTPUYECKUX3aPSI0B.
[IpOBOHMKY U TUITIEKTPUKH.
MoaenupoBaHH€e CHIIOBBIX JUHUN 3JEKTPUUECKOTO TTOJIS.
M cTOYHMKUIIOCTOSTHHOTOTOKA.
JIeNCTBHSA AIEKTPUYECKOTOTOKA.
. DIIEKTPUUECKUITOK B )KUJIKOCTH.
. 'a3oBhIiipazps.
. U3mepeHnecunbITokaaMnepMeTpoMm.
. I3mepennesniekTpuuecKoroHanpspkeHUSI BOJIbTMETPOM.
. PeoctaTt n MarasmHCONpOTHUBICHUHN.
. B3aumoaencTBUEnOCTOSHHBIXMAarHUuTOB.
. MozaenupoBaHue HEBO3MOXKHOCTH pa3/ieJI€HUs IOJI0OCOB MarHUTa.
. MopaenupoBanre MarHUTHBIX MOJIEH TOCTOSIHHBIX MarHUTOB.
. OneITOpcrena.
. MarautHoenoneToka. JINeKTpOMarHur.
. [lelicTBME€ MarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.
. DIIEKTPOABUTATENBIIOCTOSHHOTOTOKA.
. UccnegoBanuessBIEHUAIEKTPOMAarHUTHOMMH TYKIIMH.
. OneiTei®apanest.
. 3aBUCHMOCTb HalpaBJiI€HUsI HAYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BO3SHUKHOBEHHS.
25. DNeKTpOreHepaTopnoCTOSIHHOIOTOKA.
Jlabopamopuviepadbomot u onvimel.
OnbIThI IO HAOJIOICHUIO YTICKTPU3AINH TNl MHAYKIIUEH U PU COMPUKOCHOBEHHH.
WccnepoBanue necTBUS 3JIEKTPUUECKOTO MOJS HA MPOBOJAHUKHU U IUSJIEKTPUKH.
COopka u mpoBepKa padOThI ANMEKTPUUYECKON 1IN MTOCTOSIHHOTO TOKA.
N3mepenne u peryaupoBaHue CHIIBI TOKA.
N3mepenne u perynmpoBaHreHANPSKEHUS.
WccnenoBanue 3aBUCHMOCTH CUJTBI TOKA, UYIIIETO Y€pPe3 PE3UCTOP, OT COMPOTUBIICHUS
pPE3UCTOpa M HAMPSDKEHUS HA PE3UCTOPE.
7. OneITbl, JEMOHCTPHUPYIOUIME  3aBUCUMOCTh  3JIEKTPUYECKOTO  COMPOTUBIICHUS
MPOBOJIHUKA OT €0 JUTHHBI, TUIOMIAH TTOTIEPEYHOTO CEUCHHS U MaTepuara.
8. IIpoBepka mpaBuiia CIOKEHUSI HAMPSKEHUN MPHU MOCIETOBATEIHBHOM COEIMHEHUN
JIBYX PE3UCTOPOB.
9. IlpoBepka npaBuiia Juisi CUIIBI TOKA MPY NMApaJIEIbHOM COEIUHEHUU PE3UCTOPOB.
10. Ompenenenne pabOTHI YNEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTop.
11. OnpeneneHne MOITHOCTH JIEKTPUUECKOTO TOKA, BBICIIIEMON Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UAYIIETO YEPEe3 JaMIOUKy, OT HaIpsKEHUS
Ha He.
13. Onpenenenue KII/[ narpeBarens.
14. VccnenoBanrne MarHUTHOTO B3aMOJEHCTBHS TOCTOSIHHBIX MarHUTOB.
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15. 3y4yeHre MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB NpU UX OOBEAMHEHUU M
pa3JieJIeHUN.

16. UccnenoBanue OeHCTBUS 3JEKTPUUECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIbI B3aUMOJCHCTBUS KaTyIIKU C TOKOM U
MarHuTa oT CHJIbl TOKa U HalpaBJEHUS TOKA B KaTYILKE.

18. M3ydeHue neicTBUSI MAarHUTHOTO 1OJIS1 HA IPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 U3yueHHe padOThI SJIEKTPOABUTATES.

20. U3mepenune KI1J] anexTpoaBUrareibHOMyCTaHOBKH.

21. OnbITHI 10 UCCIIEAOBAHUIO SIBJICHUSI 3JIEKTPOMAarHUTHON MHAYKLUN: UCCIIEI0BAaHUE
W3MEHEHUH 3HAYEHUs U HaIllpaBJI€HUsI MHAYKIMOHHOI'O TOKa.

9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nukeHue. MarepuanbHas Touka. Cuctema orcuera. OTHOCHTEIBHOCTH
MEXaHNYECKOr0 JIBWJKEHMs. PaBHOMepHOE mNpsAMOJIMHENHHOE JBMKeHue. HepaBHOMepHOe
IpsMOJuHEHOe ABMkeHHe. CpenHsisi M MIHOBEHHas CKOpPOCTh Tejda NPU HEPABHOMEPHOM
JBHKCHHH.

VYckopenue. PaBHoyckopeHHOE MpsiMOoIMHEeHoe aBmxeHue. CBoOonHoe najeHue. OnbIThl
lNasnmnes.

PaBHOMepHOE nBMXeHUE 10 OKpykHOcTH. Ilepuon u yacrora obpaiienus. JIuneitHas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTENIBHOE YCKOPEHUE.

ITepBniii 3akoH Herotona. Bropoii 3akon Herotona. Tperuit 3akon Herotona. Ilpuniumn
CYNEPIIO3HUIINH CHIL

Cuna ynpyroctu. 3akoH I'yka. Cwiia TpeHMs: Cuila TPEHUS CKOJIBKEHHUSA, CUjla TPEHUs
IIOKOS1, APYTHE BUABI TPEHUS.

Cuna TsDKECTM M 3aKOH BCEMHMPHOI'O TATOTEHHs. YCKOpPEHHE CBOOOIHOTO TaJeHHS.
IBuwxenne 1utaner Bokpyr Comnpa. IlepBas kocmuueckas ckopocTb. HeecomocTs u
[IEpErpy3KHU.

PaBHOBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEpAOE Teno. PaBHOBecHe TBEPIOTO Tea
C 3aKPETUICHHOM OChIO BpaleHuss. MoMeHT cuiibl. LleHTp TsxecTH.

Umnynec Tena. 3menenne ummnynbca. Mnynbe cuibl. 3aKOH COXpaHEHHUS UMITYJbCa.
PeakTuBHOE ABUKEHUE.

Mexannueckass pabota U MomHOCTh. PaboTta cun Tsbkectd, ynpyroctu, Tpenus. Csi3b
sHeprun U paboTsl. IloTeHuManbHas SHEprst Tena, MOAHATOTO HaJl MOBEPXHOCTHIO 3EMIIH.
[TorennmanpHas 3Heprus c:xaroy npyxuHsl. Knnernueckas sHeprus. Teopema 0 KHHETUYECKOM
9HEPruu. 3aKOHCOXPAHEHUSIMEXaHUUECKONIHEPIUH.

Hemoncmpayuu.

1. HabmroneHne MeXaHU4eCcKOro JBUKEHHSI Tela OTHOCUTENILHO Pa3HbIX TeJl OTCYETA.

2. CpaBHeHME ITyT€H M TPACKTOPUU IBHUIKEHUS OJHOTO M TOTO XK€ TejJa OTHOCUTEIBHO
Pa3HBIX TEJ OTCUCTA.

N3mepenne cKkopoCTH ¥ YCKOPEHUS MPSMOIMHENHOTO IBUKEHUS.
HccnenoBannenpu3HakoBpaBHOYCKOPEHHOT OBUKEHUSI.

Habntoienue nBr>xeHus Tena 1o OKpy>KHOCTH.

HabmoneHne MexaHMueCKUX sSIBJICHUHN, IPOUCXOAAIINX B cucTeMe oTcueTa «Tenexkar
pU €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCUTENIbHO KaOHHeTa (PU3HUKH.
3aBUCHMOCTb YCKOPEHMS TeJla OT MACCHI TEJIA U ACHCTBYIOLIEN HA HETO CHJIBI.
HaGntoneHnue paBeHCTBa CUII IPH B3aMMO/ICHCTBHUHU Tell.

W3MmeHeHne Beca Tena Npu YCKOPEHHOM JIBHYKEHUH.

10 Ilepenaya uMIynbca npy B3aUMOACUCTBUU TEL.

11. IlpeoOpa3oBaHus SHEPTUU TIPU B3AUMOACHCTBUH Tell.
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12. CoxpaHeHHEe UMITYJIbCa ITPU HEYTIPYTOM B3aUMOJICHCTBUU.

13. CoxpaHeHue UMITyJIbca Py aOCONIOTHO YIIPYTroM B3aUMOJICHCTBUH.

14. HaGmroieHuepeak THBHOT OIBHKCHHSL.

15. CoxpaHeHue MeXaHU4eCKOW IHEPTHH MIPH CBOOOTHOM MaICHUU.

16. CoxpaHeHue MEXaHUYECKOW PHEPTUU NP IBUKEHUH Te€Ja M0 JEHUCTBUEM MIPYKUHBI.

Jlabopamopuwviepadbomot u onvimel.

1. KoHcTpyupoBaHHE TpakTa Jyuisl pa3roHa U JaJbHEUILEro PaBHOMEPHOIO JBUKEHUS
HIapUKa UIH TEISKKH.

2. OrmpeneneHue cpeaHel CKOPOCTU CKOJIbKEHHUs Opycka WIM JBUKEHHS MIapHKa IO
HAKJIOHHOM INIOCKOCTH.

3. OmpeneneHue YCKOpEHHUs Tejla IPU PABHOYCKOPEHHOM JBMKEHHM I10 HAKJIOHHOW
IJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHH NPH PABHOYCKOPEHHOM JIBMKECHUU 0e3
Ha4yaJbHOW CKOPOCTH.

5. TlpoBepka rumoTe3bl: €cClid TpPU PABHOYCKOPEHHOM [BIKEHUU Oe3 HaudaibHOU
CKOPOCTM IIyTH OTHOCSTCS KaK psii HEYETHBIX YHCENl, TO COOTBETCTBYIOLIHE
MIPOMEKYTKH BPEMEHU OJMHAKOBBI.

6. HccnenoBanue 3aBUCHMOCTH CHJIbI TPEHUS CKOJIBXKEHUS OT CHUJIbl HOPMAJbHOI'O
JABJICHHUS.

7. OmnpeneneHnekodPUIHMECHTATPEHUSICKOIBKEHHS.

OnpeneneHneKECTKOCTUTIPYKUHBL.

9. Ompenenenue pabOThl CWJIBI TPEHHS IPU PABHOMEPHOM JABW)KEHHHU Tella IO

TOPU30HTAILHOM MOBEPXHOCTH.
10. Onpenenenue paboOThl CUIIBI YIPYTOCTH MPH MOABEME Tpy3a C UCIOJIB30BaHUEM
HEMOABMKHOTO U MOIBUKHOTO OJIOKOB.

11. 3y4eHne3aKk0OHaCOXPaHEHUSIIHEPTUH.

Pa3nen 9. Mexanuyeckue KoJie0aHUsI U BOJHBI.

KonebarenbHoe npuxeHne. OCHOBHbBIE XapaKTEpUCTUKU KojeOaHUM: MEepuoj, 4acToTa,
aMIIMTyga. MareMatuueckuil W NpPYKUHHBIM MasTHUKHU. lIpeBpaiieHue 5sHepruu mnpu
K0J1€0aTeILHOM ABUKEHUH.

3aryxatomue kojeOaHus. BoeiHyxkaeHHble koneOaHus. Pe3oHanc. MexaHuyeckre BOJIHBI.
CpoiicTBa MexaHU4ecKUX BOJIH. [Ipo/iosibHbIE U MOnepeyHble BOJIHBL. J[JIMHA BOJHBI U CKOPOCTb
€€ pacnpocTpaHeHusl. MexaHn4eCcKUe BOIHBI B TBEPJOM TeJ€E, CEHCMUYECKHUE BOJIHBI.

3Byk. ['poMKOCTb 3ByKa U BbicoTa ToHa. OTpakeHue 3Byka. IHppa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

Habmtoienue xonebanuii Ten moja AeMCTBUEM CUITBI TSDKECTH M CUJIBI YIIPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U HA TIPYKHHE.

HabmroneHue BoIHYX/IEHHBIX KOJI€0aHUH 1 pe30HaHca.

PacnipocTpanenre npoAoabHBIX U MOTIEPEYHBIX BOJIH (Ha MOJIEIH).

Habntoienne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTUYECKUIPE3OHAHC.

Jlaﬁopamopubtepaﬁombl U Oonvimol.

1. Ompenenenue 4acTOThl M MEpUOJIa KOJIeOaHUM MaTEMaTHUECKOT0 MasiTHUKA.

2. OmnpezeneHue 4acTOThl U IEpHUOAA KoeOaHU NPYKUHHOTO MasiTHUKA.

3. MHccnenoBanue 3aBHCHMOCTH MeEpHoJa KOJICOAHUH TOJBEIIEHHOTO K HUTH Ipy3a OT
JUTMHBI HUTH.

4. ViccnepoBaHue 3aBUCUMOCTU Teproja KojieOaHWH MPY>KMHHOTO MasTHHKAa OT MaccChl
rpysa.

5. TIpoBepka HE3aBUCUMOCTH IepHoJa KoyiebaHHi rpy3a, HoIBEUICHHOTO K HUTH, OT
Macchl Tpy3a.
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6. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh Iepuojia KoJeOaHUM MPYKUHHOTO
MasTHUKA OT MACCHI TPy3a U )KECTKOCTH IPYKUHBI.
7. W3MepeHneycKkopeHusiCBOOOTHOT O ICHUSI.
Pa3nen 10. DiiekTpoMarHuTHoe 1oJie ¥ 3J1eKTPOMArHUTHbIE BOJIHBI.
OJIEKTPOMarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJHBL. CBONCTBAa 3JEKTPOMArHUTHBIX
BoJH. [lIkana 31eKTpOMarHuTHbIX BOJIH. Vcrionb3oBaHKe 3J€KTPOMAarHUTHBIX BOJIH JJIl COTOBOM
CBA3HU.
OnexTpoMarHuTHas npupoja ceeta. Ckopocth cBeTa. BoiaHOBbBIE CBOCTBA CBETA.
Hemoncmpayuu.
1. CBoliCTBa’1EKTPOMArHUTHBIXBOJIH.
2. BonHoOBBIECBOMCTBACBETA.
Jlabopamopuviepabomot u onvimel.
1. V3y4yeHue CBOICTB 371€KTPOMAarHUTHBIX BOJIH C IIOMOIIIbIO MOOMIIBHOTO TeJe(oHa.
Pa3znen 11. CBeToBbI€ SIBJIEHHUS.
JlyueBag monenb cBera. Mcrounnku cBeta. [IpsAMOMMHENHOE pacnpOCTpaHEHUE CBETA.
3armenus Connua u JIlynsl. Otpaxkenue cBeta. [1nockoe 3epkano. 3aKOH OTpakKeHUs! CBETA.
[Ipenomnenue cBera. 3akoH npesnomieHus ceera. [loaHoe BHyTpeHHEe OTpakKeHHE CBETA.
Hcnonb30BaHre MOJHOTO BHYTPEHHETO OTPAXXKEHUS B ONTHYECKHUX CBETOBOAAX.
Jlunza. Xox nmyueit B nunH3e. Ontuyeckas cuctema (oToarmapara, MUKPOCKOINA U
Teneckomna. ['a3 kak ontuueckas cuctema. bin3opykocTs U 1abHO30PKOCTb.
Pasnosxxenue 6enoro ceera B criekTp. OnbiTel HptoToHa. CliojkeHHE CIEKTPaIbHBIX IIBETOB.
Jucnepcusicaera.
Hemoncmpayuu.
[IpsiMonrHEHOEpacIpOCTPaHEHUECBETA.
OTtpaxkeHuecneTa.
[Tonyuenne n300paxeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomiieHnecsera.
OnTH4ecKUiiCBETOBO.
XoJ yueil B coOuparolieit JInH3e.
XO0J 1y4yer B pacCEeUBAIOLIEH JIMH3E.
[Tonyuenne n300paxeHUi C MOMOIBIO JIUH3.
. Ilpunnun neiictBus ¢oroanmnapara, MUKpPOCKOTA U TEIECKOMa.
10. Mopensriasa.
11. PaznoxxeHue 6enoro cBera B CIEKTP.
12. TlonydeHue Gestoro cBeTa MpH CI0KEHUH CBETa Pa3HbIX 1[BETOB.
Jlabopamopuviepabomot u onvimol.
1. HccnenoBaHue 3aBUCMOCTH yIJIa OTPaXKEHUSI CBETOBOTO Jy4a OT YIJla MaJieHusl.
2. U3ydenue xapakTepUCTHK M300pakeHUs MPEeIMeTa B INIOCKOM 3epKaje.
3. HccnenoBanue 3aBUCUMOCTH yTJjla MPEIOMIIEHHUSI CBETOBOTO Jy4ya OT yria MajJeHus Ha
IPaHULIE «BO3LYX—CTEKIIO».
[Tonyuenune n300pa>keHUIA ¢ TOMOIIBIO COOMPAOIICH JIMH3HI.
Onpenenenne GOKYCHOTO pacCTOSIHUS U ONTUYECKOM CHUITbI COOMPAIOIIEN JIMH3BI.
OMnBITH MO Pa3I0KEHUIO OEJIOr0 CBEeTa B CIIEKTP.
OnbITHI IO BOCHPUSATHIO 1IBETA MIPEAMETOB IIPU UX HAOIIOJIEHUH Yepe3 [IBETOBbIE
(GUIBTPBI.
Pa3nen 12. KBaHTOBBIE SIBJICHUSI.
Omnsitel Pesepdopna u mnanerapHas Mmozaens aroma. Moaens atroma bopa. Mcnyckanue u
norjoueHue ceera atoMoM. KBanThl. JInHelHyaTble CIEKTPHI.
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PagunoakTuBHOCTh. Anb(a-, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sIpa.
Hyknonnas Mogzens aromuHoro sjgpa. HM3ortomsl. PagmoaxktuBHble mnpeBpamieHus. [lepuon
roJtypacnajia aTOMHBIX sIZIEp.

SnepHble peakuuu. 3aKOHBI COXPaHEHUs 3apsJ0BOr0 U MacCOBOTO YHCEN. DHEPIHs CBS3U
aToOMHBIX szep. CBA3b Maccel M 3Hepruu. Peakuum cuHTe3a U aeneHus sjaep. Mcrounuku
sHepruu CoJiHIIa U 3BE3/I.

Snepnas sHepreTuka. JleMcTBUS paiMOAKTUBHBIX U3JIy4CHUM HA )KUBBIC OPraHU3MBI.

Hemoncmpayuu.

CrieKTphIM3I1y4€HUs U TTOTJIOEHUS.
CrexTpbIpa3InYHbIXIa30B.

CnektpBojaopoa.

Habmronenue TpekoB B kamepe Buiibcona.

PaboTa cu€TurKanoOHN3UPYIONTUXU3TYYCHUN.

Perucrpanus uznmydeHnust NpupoIHBIX MUHEPAJIOB U MTPOIYKTOB.

Jlaﬁopamopnbtepa6ombt u onvimol.

1. HaOGmroneHue CIUIOIIHBIX U JIMHEHYATHIX CIEKTPOB U3ITyYCHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE PHEPIMM YACTHUIIBI IO TOPMO3HOMY IyTH (IO

¢dororpadusm).

3. H3mepenuepaanoakTUBHOTO(OHA.

IHoBTOpPHTEIHbHO-0000 110 MM OTYJIb.

[ToBTOpUTENHHO--0000MIAIONINIT  MOAYAh MpeJHa3HAYeH [UIsl CHUCTEMaTH3aluu |
00001IeHUST IPEMETHOTO COJIEPIKAHMS M OTIBITA IEATEIIEHOCTH, IIPHOOPETECHHOTO MPH U3yYSHUN
BCEro Kypca (pU3uKH, a TakXke JJIs TMOJrOTOBKM K OCHOBHOMY IOCYAapCTBEHHOMY 3K3aMEHY IO
¢buznke a5 00yJarOUINXCsl, BHIOPABIINX 3TOT yYEOHBIH MPEIMET.

[Ipy wW3yyeHMHM [AAHHOTO MOAYJIS PEANM3YIOTCd U CHUCTEMATU3UPYIOTCS  BUIBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpPBIX OOecredyuBaeTcss JIOCTH)KEHUE MPEIMETHBIX U
MeTaIpeaMETHBIX MJIaHUPYEMBIX pe3ynabTaTOB oOydeHus, dbopmupyercs
€CTECTBEHHOHAYYHAsTPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOJIOB HCCIIEIOBaHUS SIBJICHUI
NPUPOABl U TEXHUKH, OBJIAJIEHUE YMEHHSIMH OOBACHATH (U3NYECKUE SIBICHUS, MPUMEHS
MIOJIy4E€HHbIE 3HAHUS, PELIaTh 3a7au, B TOM YHCJIE KaueCTBEHHBIE U SKCIIEPUMEHTANIbHbIE.

[IpuHUIMIIHATBHO JEATEIbHOCTHBIA XapaKTep AAaHHOIO pa3zelia peanu3yercs 3a CUeT TOTo,
YTO 00yYarOLIUECs BHITOIHSAIOT 33/1aHUs, B KOTOPBIX UM IPEAIaraercs:

Ha OCHOBE TMOJIYYEHHBIX 3HAHUH pacro3HaBaTh U HAYYHO OOBICHITH (GU3UUYECKUE SIBICHUS
B OKpY’Karouiel Mpupoae U NOBCETHEBHOMN KU3HU;

MCIIONIb30BaTh HAayUHbIE€ METOJbI MCCIEAOBAHUS (PU3NYECKUX SBJICHHI, B TOM YHCIE IS
MIPOBEPKH THIOTE3 U MOTYYEHHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITh HAYYHBIE OCHOBBI HAmOOJEee BaXKHBIX JOCTHIKEHHH COBPEMEHHBIX TEXHOJOTHUH,
HampuMep, MPaKTUYECKOrO HCIOIb30BaHUS PA3IMYHbIX HCTOYHMKOB HHEPrUM Ha OCHOBE
3aKOHa MPEBPALLEHUS U COXPAHEHUS BCEX U3BECTHBIX BUIOB SHEPIHUHU.

OUAWN e



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuyenue ¢(u3uku Ha YpPOBHE OCHOBHOTO 00IEro 0Opa3oBaHMs HAIpPaBICHO HA
JOCTUKEHHE TMIHOCTHBIX, METAPEMETHBIX U TIPEMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.
B pe3ynbraTe nzyuenus (UMK Ha ypoBHE OCHOBHOTO 00ILIEro 00pa3oBaHus y
oOyuatomerocst 0yayT cOpMUPOBAHEI CIEAYIONINE JIMYHOCTHBIC PE3yIbTaThl B HACTH:
e 1) NaTPHOTHYECKOTOBOCIIMTAHMUSI:

® — NPOSBJICHHUE MHTEpEca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (pu3ndeckoi
HayKH;

® — [ICHHOCTHOE OTHOLICHHE K IOCTH)KEHUSM POCCUICKUX yUCHBIX--(H3UKOB;

e 2) rpa:KIaHCKOr0 W TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

® — FOTOBHOCTb K aKTMBHOMY Y4YacCTHIO B OOCYXJIEHHUU OOIECTBEHHO3HAUUMbIXU 3TUYECKUX
po0JIeM, CBA3aHHBIX C IPAKTUIECKUM MPUMEHEHUEM JJOCTIKEHUH (pr3nKw;

® — OCO3HAHHE BaXHOCTU MOPAJIbHO--3TUUECKUX IPUHLHUIIOB B JEATEIBHOCTH YUEHOTO;

e 3)3CTeTHYeCKOrOBOCIIHTAHUS:

® — BOCIPHUATHE ICTETUYECKUX KayecTB (PU3MUECKOW HAyKH: €€ TapMOHHYHOTO IOCTPOCHUS,

CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

¢ 4) HeHHOCTHHAYYHOTONIO3HAHMSA:

® — OCO3HAHME LIEHHOCTU (PU3NYECKOM HAayKu KaK MOIIHOIO MHCTPYMEHTA IO3HAHWs MHUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaXKHEHIIEH COCTABIIAIOLIECH KYJIbTYPBI;

® — pa3BUTHUE HAYYHOH JII0OO03HATEIILHOCTH, HHTEPECa K MCCIeI0BATENbCKOM 1A TEIbHOCTH;

e 5) ¢popMupoBaHuUsI KYJbTYPbI 310POBbs H YMOIMOHAIBLHOIO 0J1Ar OOy YHSI:

® — OCO3HaHME IIEHHOCTH 0e30IMacHOro o0pasza >XHU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaKHOCTH TMpaBWJI OE30MaCHOrO TOBEACHUS Ha TPaHCHOpPTE, Ha Joporax, ¢
JIEKTPUUYECKUM U TETIJIOBBIM 000pYIOBAHHUEM B JOMAIIHUX YCIOBHSIX;

e — chOpMHPOBAHHOCTh HaBbIKAa pe(eKCHH, MPU3HAHUE CBOETO IpaBa Ha OUIMOKY M TAaKOro
Ke Ipasa y ApYyroro 4ejaoBeKa;

e 6) TPY10BOTOBOCIIUTAHUS:

® — aKTHBHOE YYacTHE B pEIIEHUM NMPaKTHUUECKUX 3a7ay (B pamMKaxX ceMbM, 00pa30BaTeNbHON
OpraHu3alM, TOpojaa, Kpasi) TEXHOJOTHYECKOM W COIMaJbHONW  HalpaBJIEHHOCTH,
TPeOYIOMIKMX B TOM YHUCIIE U (PU3NUECKUX 3HAHUIA;

® — MHTEpEC K MPaKTHUECKOMY U3YUEHUIO podeccuil, CBA3aHHBIX ¢ (U3UKOIA;

e 7)3KOJOrH4eCKOrOBOCIIUTAHUS:

e — OpHeHTalUs Ha NpUMeHeHHe (U3MYECKUX 3HAHUW JUIsl peuleHHsl 3ajad B o0iacTu
OKPY’KarOIlIed Cpe.bl, UIAHUPOBAHMS NOCTYIIKOB M OIIEHKM MX BO3MOXHBIX ITOCJIEICTBUI
JUISL OKPY2KarOLEen Cpenbl;

® — OCO3HaHHE T00aTBHOIO XapaKTepa FIKOJIOTHUECKUX MPoOIeM U MyTel UX pelieHus;

e 8) ajanTanuM K U3MEHSIIOIIMMCS YCJIOBHSIM COIMAJIbHOI U MPUPOIHOI Cpebl:

e — MoOTpeOHOCTh BO B3aUMOJCHCTBUM TPU BHIOJHEHUM MCCIEAOBAHUNA U MPOEKTOB
(bu3nvecKoil HarpPaBICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUAM JIPYTHX;

® — [OBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO 1€ATEIbHOCTb;

e — noTpeOHOCTh B (POPMUPOBAHUN HOBBIX 3HAHMI, B TOM 4Hciie GOpMYIUPOBATh UIEH,

TIOHSTHS, TUTIOTE3BI O (PU3UIECKUX O0OBEKTAX U SBJICHUSX;
e — OCO3HaHHE Ae(PUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 007acTH (DHU3HKHY;
® — [UTAHMPOBAHHE CBOETO PA3BUTHSI B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHMIA,

® — CTPEMJICHUC aHAJIM3UPOBATH U BLIABIIATH B3AMMOCBA3H IIPUPOIBLI, O6H16CTB3 1 DKOHOMUKH,
B TOM 4YMCJIC C UCIIOJIb30BAHUECM (1)I/I3I/I‘-I€CKI/IX 3HaHI/II71;



® — OIICHKA CBOMX JCHCTBMI C y4E€TOM BIIMSHHS HA OKPY)KAIOILYIO CPENY, BO3MOMKHBIX
r7100aJIbHBIX MOCIEICTBUH.

METAINIPEJMETHBIE PE3YJIBTATHI

B pesynbrate ocBoeHMs mnporpamMMbl IO (U3MKE Ha YpPOBHE OCHOBHOI'O OOLIEro
oOpazoBanust y oOyudatomierocs OyayT chOpMUpPOBaHBI MeTanpeAMeTHble PpPe3yJbTaThl,
BKJIIOYAIOIME T103HABATeNbHbIE YHUBEpCAIbHbIE Y4eOHbIE JEHCTBHS, KOMMYHUKAaTHUBHBIC
YHUBEpCaJIbHBIC YUeOHbBIE ICHCTBUSA, PEryIATUBHBIC YHUBEPCAIbHbBIC YIeOHbIE ICHCTBHUS.

Ilo3HaBaTeIbHBIE YHUBEpPCAJIbHLIC yqeﬁm,le JeHCTBUS

Ba3oBrble Jjornyeckue aeiicTBUs:

BBISIBJIATH M XapaKTEPU30BaTh CYIIECTBCHHBIC IPH3HAKNA OOBEKTOB (SIBICHU);
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(DHUKAIIMN, OCHOBAHUS ISl 0000IIeHUs
U CPaBHCHUS;

BBISIBIISITh 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B pacCCMaTPUBAEMBIX (haKTax, JAaHHBIX U
Ha6J'IIOIleHI/I$IX, OTHOCAIIIUXCA K (1)I/I3I/I'-ICCKI/IM SIBJICHUAM,

BBISBJIATH NPHUYMHHO--CJICCTBEHHBIC CBSI3M NPU HM3YYCHHHM (HU3MYECKUX SIBICHHHA H
IPOLIECCOB, JIeNaTh BBIBOABI C HCIIOJIB30BAaHUEM JIEIYKTUBHBIX M WHIYKTHBHBIX
YM03aKJHO‘~IeHI/If/'I, BBIABUT'aTh I'MIIOTE3bI O B3aUMOCBA3AX (bHSI/IHGCKI/IX BCJIMYMH,
CaMOCTOSITENIFHO ~ BBIOMpATh CHOCOO0 pemieHust y4eOHOW  (u3MYecKkoil 3amaun
(cpaBHEHHE HECKOJIBKUX BAapHaHTOB pEIICHHs, BbIOOp HamOoyiee MOAXOMISIIETO C
Y4ETOM CaMOCTOSITEIIEHO BBIZICTICHHBIX KPUTEPHEB).

Ba3oBble nccienoBareLCKHue 1eliCTBUA.

HCITOJIB30BAaTh BOIIPOCHI KAK HCCIIEN0BATEIILCKUNA HHCTPYMEHT ITO3HAHMS;

IIPOBOJUTH IO CAaMOCTOSITENIBHO COCTABJICHHOMY IUIAHY OIBIT, HECJIOKHBIN
(bu3nueckuit SKCIIEpUMEHT, HeOOIbIIIOE UCCIIeJOBaHNE (PU3UUECKOTO SBICHHUS;
OLICHMBAaTh Ha MPUMEHHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIIHIO, MOJYYEHHYIO B XOJ€
UCCIIEI0BAHNS WIH DKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (hopMyJIMpoBaTh OOOOIIEHUS M BBIBOABI 1O  pe3yibTaTam
IPOBEICHHOIO HAOJIOICHUS, OIIbITA, UCCIIEI0BAHMS;

IPOTHO3UPOBATh BO3MOXKHOE JajbHelIee pa3BUTHE (PU3UUYECKHUX MPOLIECCOB, a TAKKe
BBIJIBUTATh MPEATIOIOKEHUS 00 UX PA3BUTHU B HOBBIX YCIIOBHUSX U KOHTEKCTAX.

Padora ¢ nngopmanmeii:

NPUMEHATh Pa3IMYHble METO/bl, MHCTPYMEHTBl M 3alpochl MPH IMOHCKE M OTOOpe
MH(pOpPMaIlMU WK JaHHBIX C YYETOM MPEUI0KEHHON yueOHOM (pu3nyeckoil 3a1auu;
aHaAJIM3UPOBATh, CUCTEMATU3UPOBATh M WHTEPIPETHUPOBATH MHPOPMALUIO PA3TUUYHBIX
BUJIOB M (pOpM IpeCTaBICHHUS;

CaMOCTOSITENIFHO BBIOMpPATh ONTUMANbHYIO (popMy MpeacTaBiIeHHs HHPOpPMALUU H
WIITIOCTPUPOBATh pEIIaeMble 3a/layd HECJIOXHBIMH CXEMaMH, JuarpaMMaMi, WHOU
rpaduKoil 1 UX KOMOUHALIUSMHU.

KoMMmyHuKkaTHBHBICYHUBepCAJIbHbICYyYeOHbIe AelicTBHS:

B X0/ OOCYXIEHHs ydeOHOTO MaTepuaia, pe3yabTaTOB JabOpaTOPHBIX padOT M
MPOEKTOB 337aBaTh BOMPOCHI MO CYIIECTBY 00CYkK/1aeMOI TEMbI U BBICKA3bIBATh UICH,
HAIleJICHHBIC Ha PelIeHHE 3a/1a4M U MOAepKaHue 01aroxenarenbHOCTH OOIEHUS;
COIIOCTaBJISITh CBOM CYXKICHHS C CYXACHUSMH JIPYTHX YYaCTHHUKOB JHAJIOTa,
OOHapy>KUBaTh pa3jIMYUe U CXOJCTBO MO3HIIUH;

BBIPAXKATb CBOIO TOYKY 3pCHHUA B YCTHBIX U IIMCbMCHHBIX TCKCTAX;



nyOMMYHO  TPEICTaBISITH  PE3yAbTaThl  BBINOJHEHHOTO  (DU3MYECKOrO  OMbITa
(9KCIIepUMEHTa, UCCIICIOBAHUS, POCKTA);

MOHMMATh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBHIYaIbHOW pPaOOTHI
IIPH PEIICHUN KOHKPETHON (PU3NYCSCKOM MPOOJICMBI;

INPUHUMATh [I€JIM COBMECTHOHM JIeATEIbHOCTH, OPraHHM30BBIBATH JCHCTBHS 110 €¢
JOCTHIKCHHIO: PacpeeNIATh POJIM, 00CYKJIATh MPOLECCHl M PE3yIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHHSI HECKOJIBKUX JTHOJIEH;

BBITIOJHATh CBOIO YacTh PabOThI, JOCTUTAsl KAYECTBEHHOTO pe3yibTaTa IO CBOEMY
HATPABIICHUIO U KOOPAUHUPYS CBOM JIEHCTBUS C IPYTUMH YICHAMH KOMaH]IbL;
OIICHMBATh KA4YeCTBO CBOCr0 BKJIaJa B OOMIMH MNPOAYKT IO  KPUTEPHSIM,
CaMOCTOSTENILHO CPOPMYTUPOBAHHBIM YIaCTHUKAMU B3aHUMOCHCTBHS.

PerJIHTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le aelcTBUA

Camoopranuszaums:

BBISIBJIATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYAIUsX, TPEOYIOLIMX Ui peILICHHs
(bu3nUecKux 3HaHUM;

OpUEHTUPOBATLCS B Pa3jIMYHBIX MOJAXOAAX MPUHATUS pElIeHUH (MHIMBUIYaJIbHOE,
IPUHSITHE PELIECHUS B TPYIIIE, IPUHATHE PELICHUH IPYyNIIOi);

CaMOCTOSITEJIbHO COCTAaBJIATh AJITOPUTM pELICHUs (U3MUECKOM 3aJaud WM IJIaHa
UCCIINIOBAaHMsl C YYETOM HMMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh IIPeIaracMble BAPUAHTHI PEILICHUN;

JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PELLCHHUE.

CaMOKOHTPOJIb, IMOIIUOHATbLHBIHMHTEJIEKT:

JIaBaTh aJIEKBaTHYIO OLICHKY CUTYyallMH U IIpejiaraTh IaH €€ N3MEHEHNUS,

OOBSACHATh NPUYUHBI JOCTUXKEHHUS (HEIOCTHKEHHS) pEe3yJIbTaTOB JESATEIbHOCTH,
J1aBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTHBBI B JIEATEIBHOCTh (B TOM YHUCJIE B XOJ BBIIOJHEHUS (PU3NUECKOTO
UCCIIEIOBaHMSI WMJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBIIUXCS
CUTYallUi, yCTAHOBJICHHBIX OLIMOOK, BOZHUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSM;

CTaBUTb ce0s1 HA MECTO APYrOro 4YelOBeKa B XOJE CIOopa WIH JAUCKYCCHU HAa HAY4HYIO
TEMY, TOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIpYroro;

pU3HaBaTh CBOC IMpPaBO Ha OIMMOKY MpU pelmeHuu (U3NYECKUX 337ady WIH B
YTBEPKACHUIX HA HAYYHbIE TEMBI M TAKOE 5K€ IIPABO APYTOro.

HNPEAMETHBIE PE3YJIBTATHI

K xoHiy oOyyenus B 7 KJjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaxxkaTh c(HOPMUPOBAHHOCTH y OOyUaAIOUINXCA YMEHHI:

UCIIONIb30BaTh TMOHATHS: (U3MUeckMe U XMMHUYECKUE SBJIEHHUS, HaOJI0/IeHuE,
9KCIIEPUMEHT, MOJENb, TUIOTe3a, €AUHULIBI (U3NYECKUX BEIIMYMH, aTOM, MOJEKYJa,
arperaTHbIe COCTOSHUS BellecTBa (TBEpHOE, KHUAKOE, Ta3000pa3HOE), MEXaHUUECKOe
JIBUXKEHHE  (paBHOMEpHOE, HEpPaBHOMEpHOE,  MPSAMOJIMHEHHOE),  TpPaeKTopus,
paBHOAEWCTByIOIast cuia, aegopmanus (ymnpyras, IJIacTUYEcKas), HEBECOMOCTb,
COOOIAOIINECS COCY/IbI;

pasnnyath sBieHus (Iuddy3us, TEIIOBOE IBUKEHUE YaCTUL] BELIECTBA, PABHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JIBM)KEHUE, MHEPLUSA, B3aUMOJECIHCTBUE TEJNl, paBHOBECHE
TBEPABIX TEJ € 3aKPEIUICHHON OCBIO BpallleHus, Mepeaaya IaBiIeHUs TBEPAbIMU



TEeJIaMU, KUAKOCTSMH U ra3aMH, aTMOC(EpHOE JaBJICHUE, IIJIaBaHUE Tell, IPEBPALLCHUS
MEXAHUYECKOM HEPIun) MO ONHMCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3YYEHHBIX (PU3MUECKUX SIBICHUI B OKPYXKAIOIIEM MUPE, B
TOM 4Mcie (u3MUecKue sIBICHHs B NPHUPOJE: IPUMEPbI IBMKEHUS C pa3IMYHBIMU
CKOpPOCTSIMH B JKMBOM M HEKHUBOW IIPUPOJE, NEUCTBUE CWIBI TPEHHs B IIPUPOJE U
TEXHUKE, BIMAHUE aTMOC(EpPHOro AABJIEHHMS Ha XXUBOW OpPraHu3M, IUIaBaHUE pbIO,
pBIYard B TeJ€ YeJIOBEKa, MPH 3TOM NEPEeBOJIUTH MPAKTUYECKYIO 3a/a4y B yueOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKHU) (PU3HUECKUX SBICHUM;

OIKCBIBATh U3YYEHHBIE CBOMCTBA TeJ U (PU3MUECKUE SBICHUS, UCHIOIb3Ysl (PU3NYECKHE
BEJIMYMHBI (Macca, 00BbEM, IUIOTHOCTh BELIECTBA, BPEMs, IyTb, CKOPOCTb, CPEAHS
CKOPOCTb, CHMJIa YIPYrOCTH, CUJIA TSKECTH, BEC Teja, CHUJla TPEHHUs, JaBJICHHE
(TBEépIOro Tesa, JKUAKOCTH, ras3a), BBITAIKHUBAIOLIAS CUJIA, MEXaHUYecKas paboTa,
MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KOI(Q(QUIMEHT TOJE3HOTO JEHCTBHS
MEXaHU3MOB, KMHETHUYECKasi M MOTCHLUUAIbHAS 3HEPrusi), IpU ONHUCAHUM IPABUILHO
TPAaKTOBATh (PM3MUECKUI CMBICI UCIIOIBb3YEMbIX BEIWYHH, UX 0003HAYCHUS U €TUHHIIBI
(Gu3nYecKuxX BEJIWYMH, HAXOAUTh (OPMYIbI, CBS3bIBAIOLINE JAHHYIO (DU3MUYECKYIO
BEIMYMHY C JPYTUMH BEIUYMHAMH, CTPOHUTH TpapUKH H3yYCHHBIX 3aBUCHMOCTEH
(U3NUECKUX BEJIUYNH;

XapakTepu30oBaTh CBOMCTBAa Tel, (U3WYECKHE SIBICHUS W MPOIECCHI, HCIOIB3YS
IpaBUia CIOXKEHUs CUJl (BAOJIb OJHOM IpsiMoil), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, NpaBWJIO paBHOBecHs pblyara (0JI0Ka), «30J0TOE IMPaBHIIO» MEXaHUKH,
3aKOH COXpaHEHMs] MEXaHWYECKONM SHEpPruu, Ipu HSTOM JIaBaTh CIIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMChIBATH €r0 MATEMATUYECKOE BBIPAKECHUE;

OOBSICHATh (U3NYECKUE SIBJIEHUS, IMPOLECChl U CBOWCTBA Teld, B TOM YHCIE U B
KOHTEKCTE CUTyalluil PAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUUYUHHO-
-CJIeJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 1—2 JTOTMUECKUX IIaroB ¢ Oopou Ha 1—
2 W3y4YCHHBIX CBOWCTBA (PHM3MUECKMX SBICHUH, (HU3MUECKUX 3aKOHA WA
3aKOHOMEPHOCTH;

pewmath pacu€THble 3ajjauyd B 1-2 neHCTBHs, HCHOIB3YsS 3aKOHBI M (OPMYIIHI,
CBs3bIBarOIME (U3NUYECKHE BEIMYMHBI: Ha OCHOBE aHaJlM3a YCIOBMS 3a/auyd
3alMChIBaTh KPAaTKOE YCJIOBHE, MOJCTABIATh (PU3MUYECKHE BEIUYHUHBI B (POPMYNBI U
IPOBOJUTH PAacyCThl, HAXOAUTh CIPABOYHBIC JaHHbIE, HEOOXOJUMBIE Ul PELICHUS
3a/1a4, OL[EHUBATh PEATMCTUYHOCTh OJy4YeHHON (PU3HMUECKON BEIUUNHBL,
pacrio3HaBaTh NpPOOJEMbI, KOTOPbIE MOXHO pEIIUTh NPU TMOMOLIM (UIUIECKUX
METOJI0B, B OINMCAHMM MCCIEAOBAaHUS BBIACIATh IPOBEPSIEMOE IPEATNIONIOKEHHE
(runotesy), pa3nuyaTh W HHTEPHPETUPOBATH IOJYYEHHBIH pe3yabTaT, HaXOAMUTh
OLIMOKH B XO/I€ OIIBITA, JIEJIaTh BHIBOJIBI 1O €TI0 Pe3yJIbTaTaM;

MPOBOAMTDH OMNBITHI IO HAOMIOACHUIO (GU3NYECKUX SIBICHUN WM (U3NYECKUX CBOWCTB
Ten: (GopMyaHpoBaTh MpOBEpsieMble TMPEANOJOKEHUsI, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYA0BaHUs, 3aIIMCHIBATH X0/ OMBITa U (POPMYIINPOBATH BHIBOJIBI;
BBITNIOJHATH NPSIMbIE U3MEPEHHS PACCTOSIHUSI, BPEMEHHU, Macchl Teja, 00beMa, CUJIbl U
TEMIIepaTypbl C UCIOJIb30BAaHMEM AHAJIOTOBBIX M LU(POBBIX NPUOOPOB, 3aMUCHIBATH
MOoKa3aHUs TPUOOPOB C YIETOM 3a/IaHHON a0COJIFOTHOM MOTPEITHOCTH U3MEPECHHU;
IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKOI BEIMUYMHBI OT JIPYroil ¢
MCIIOJIb30BAaHUEM IIPSAMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JIBUXKYILLETOCS
Tela OT BPEMEHM JIBU)KEHUS Tela, CUJIbl TPEHUS CKOJIBKEHHS OT Beca Tela, KauecTBa
00pabOTKM TOBEPXHOCTEW Ted W HE3aBUCUMOCTH CHJBl TPEHHS OT IUIOIMIAIH
CONIPUKOCHOBEHHMSI TeJl, CHJIBl YIPYTOCTH OT YAJIMHEHUS MPYKHUHBI, BBITAIKMBAIOIICH
CHJIBI OT 00BbEMa MOTPYKEHHOM YacTH Tea U OT IUIOTHOCTH >KUIKOCTH, €¢



HE3aBUCHUMOCTH OT IUIOTHOCTH Tejla, OT IJIYOMHBI, Ha KOTOPYIO IOTPYXKEHO Telo,
YCIIOBH TJIaBaHMUSA TeJ, YCJIOBHII paBHOBECHs pblyara W OJIOKOB), y4acTBOBATh B
IUIAHUPOBAaHUM y4eOHOro UCCIENIO0BaHMs, COOMpaThb YCTAHOBKY M  BBIIOJHATH
U3MEpEeHus, cienys MpeIoKEeHHOMY IUIaHy, (DUKCHPOBATh PE3yNbTaThl MOIY4eHHOU
3aBUCUMOCTH (PM3MYECKUX BEJIMYMH B BHJE IPEUIOKEHHBIX TaOMUIl U I'padHUKOB,
JIeJIaTh BBIBOJIBI 110 pE3YJIbTaTaM UCCIIEJOBAHMUS;

NPOBOJIUTh KOCBEHHBIE H3MEPEHHS (PHU3MUECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
KHUJIKOCTM UM TBEPAOro Tejla, CWJIa TPEHUs CKOJIbKEHMs, JaBJICHHE BO3J]yXa,
BBITAJIKUBAIOIIAs CHUJIA, JCHCTBYIOLIAs Ha MOIPY)KCHHOE B JKUIKOCTb TEIO,
KO3(QULIMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHWM3MOB), CIEAys HPEUIOKEHHOU
MHCTPYKLMU: IIPU BBIIOJIHEHUN U3MEPEHUIN cOOMpPATh 3KCIEPUMEHTAIIbHYIO YCTAHOBKY
U BBIYMCIIATH 3HAYEHNE UICKOMOW BEITMUYUHBI;

coOuoaTh MpaBWia TEXHUKM O€30MacHOCTH MpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

YKa3blBaTh MPUHIUMbI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIIMECS COCYIbl, OapOMETp, phlyuar, MOABHXKHBIN U
HETO/BKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTh;

XapaKTepu30BaTh NPHUHLMUIIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOpPOM Ha WX oOmMcaHus (B TOM 4YHCIE: MOIIIMUIHUKH, YCTPOHCTBO
BOJIONPOBO/A, T'MJPABIMYECKUN IPEcC, MaHOMETpP, BBICOTOMEp, IMOPIIHEBOH Hacoc,
apeoMeTp), MCIOJB3Ysl 3HAHUS O CBOMCTBaX (U3WYCCKUX SIBJICHHA M HEOOXOIUMBIC
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH HpUMEpbl (HAXOAWUTh HMHGPOPMALMIO O MpPUMEPAX) MPAKTUYECKOTO
UCMOJIb30BaHUS (PU3MYECKUX 3HAHUM B IOBCEIHEBHON JKU3HM [UIg oOecreyeHus
0e30MacHOCTH TpHU OOpallleHUH C MpUOOpaMM M TEXHUYECKUMHU YCTPONCTBaMH,
COXpaHEHMsI 3/I0pOBbSI M COOJIOAEHUS HOPM OSKOJIOTHYECKOIO TIOBEJCHUS B
OKpYKarollei cpeae;

OCYILECTBIISATh OTOOP HMCTOYHHUKOB HMH(pOpMauuu B VHTepHETe B COOTBETCTBUHU C
3a/laHHBIM TIOUCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIINXCS 3HAHUN U IIyTEM CPaBHEHHUS
Pa3IUYHBIX UICTOYHHUKOB BBIIEIATh HH(OPMALINIO, KOTOPasl SIBISETCS] TPOTUBOPEUNBOM
WA MOXET OBITh HEJJOCTOBEPHOM;

MCIIOJIb30BATh NPH BHIOJHEHUH YUEOHBIX 33JJaHUIl HAyYHO--TIOMYJISIPHYIO JIUTEPATYPY
(Gu3NYECKOro CcojepXaHus, CIPaBOYHblE MarepHaibl, pecypchl ceTu HHTepHer,
BJIAJETh IMPHUEMaMU KOHCIEKTUPOBAaHMS TEKCTa, MpeoOpa3oBaHus HHPOPMALUU U3
OJHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MHCbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE 2—3
UCTOYHUKOB MH(pOpMaIu (HU3NYECKOro coAep KaHus, B TOM 4Hcie MyOJINYHO /enaTh
KpaTKue COOOUIeHHs O pe3ybTaTax MPOEKTOB MM y4eOHBIX MCCIEAOBAHUMN, IPH 3TOM
IpPaMOTHO HCHOJb30BaTh HW3YYCHHBI TMOHATUHHBIA amnmapar Kypca (U3UKH,
COIPOBOXKIATh BBHICTYIIJICHUE MPE3EHTAIUEH;

IPY BBIMOJHEHUH Y4E€OHBIX NMPOEKTOB M UCCIEIOBAHUIN pacnpenessaTh 00S3aHHOCTH B
IpyIIE B COOTBETCTBUH C MIOCTaBICHHBIMH 3aJjauaMi, CJIIEIUTh 32 BBIIIOJHEHUEM ILJIaHA
NeNCTBUI, aJeKBAaTHO OLEHUWBAaTh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTh TIPYMIIbI,
BBICTPAauBaTh KOMMYHUKATHBHOE B3aUMOJIEHCTBUE, YUUTHIBAS MHEHUE OKPYKAIOIIHX.

K koniy oOyuenus B 8 kJiacce mnpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD Y O0yUAIOIIUXCS YMEHHUI:

HCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE ABM)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHHS BEIEeCTBA, KPUCTAJUIMUECKUE U aMOp(HbIE Tena,
HACBIILICHHBI U HEHACBILEHHBIN I1ap, BIAXKHOCTb BO3/yXa, TEMIIEPATYpa, BHYTPEHHSA
SHEprus, TEIUIOBOW JIBUTATEIb, JIEMEHTAPHBIN AJIEKTPUUECKUHN 3apsijl, SIEKTPUUECKOE



1oJje, MPOBOJAHUKUA U JUAJCKTPUKU, MOCTOSHHBIA SIEKTPUUECKUIl TOK, MarHUTHOE
HOJIE;

pa3iauyaTth SIBIEHUS (TEMJIOBOE pACIIMPEHUE U C)KaTue, TeIulonepenada, TEIIOBOE
paBHOBECHE, CMauMBaHME, KallWUIApHbIE SBJICHMS, WCIAPEHHE, KOHJEHcalus,
IUIaBJIEHHE,  KpUcTam3auuss  (OTBepAeBaHME),  KUIEHHE,  TeIulolepenaya
(TEnIonpoOBOJHOCTh, KOHBEKLMS, W3IIyUYEHHUE), AUIEKTpU3alMs Tel, B3aUMOJAECUCTBUE
3apsiloB, ACUCTBUS 3JIEKTPHUUECKOrO0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJEHCTBHE
MarHuToB, JAEWCTBUE MarHUTHOI'O IOJIA Ha NPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas
UHAYKIMSA) 1O ONMCAHUI0 MX XapaKTepPHbIX CBOICTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3MUECKOE SBICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PU3UUECKUX SBJICHUI B OKPYXKAIOIIEM MUPE, B
TOM 4ucie (U3NYECKHE SBJICHUS B TPUPOJAE: IOBEPXHOCTHOE HATHKEHHE U
KallWIJISIpHBIE  SBJICHUsI B IPUPOJE, KPUCTAUIBI B Ipupoje, u3inydeHue CouHna,
3aMep3aHie BOJOCMOB, MOPCKHE Opu3bl, 0Opa3oBaHME pOCHI, TyMaHa, MHEs, CHEra,
JJIEKTPUUECKUE SIBJIEHUS B arMmocdepe, 3JIEKTPUYECTBO JKUBBIX OpPraHU3MOB,
MarHuTHOE Tosie 3eMJId, JApeid MOIIOCOB, POJIb MarHUTHOTO TOJSA JJIS JKU3HHA Ha
3emiie, MOJIIPHOE CUSIHME, IIPU 3TOM NE€PEBOAMTH MPAKTHUYECKYIO 3a/ady B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOWCTBA (MpU3HAKHU) (PU3NUECKUX SBIICHUI;

OIKCBIBATh U3YUYEHHBIE CBOMCTBA TeN U (PU3MUECKHUE SBICHUS, UCIOIb3Ys (PU3NUYECKUE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSISI 3HEPIUs, KOJWYECTBO TEIUIOTHI, YJEJIbHas
TEIVIOEMKOCTh ~ BEIIECTBA, YJeJdbHas TeIJoTa IUIABJICHMS, YAEIbHas TeIUloTa
napooOpa3zoBaHMs, y/AelbHAs TEIJIOTa CrOpaHUsl TOIUIMBA, KOA(M(UIMEHT IOJE3HOTO
JEHCTBUS TEIJIOBOM MAllMHBI, OTHOCUTEIbHAS BJIAKHOCTh BO3AYXa, 3JIEKTPUUYECKHM
3apsil, CuUJa TOKa, JJIEKTPUUECKOE HaMpsKeHHWE, CONPOTHUBICHHE IPOBOJHHKA,
YJI€IbHOE COIIPOTHBIICHUE BEILECTBA, pa00Ta M MOLUIHOCTb AJIEKTPUYECKOrO TOKA), IPU
OMHCAaHUM TMPABUIBHO TPAKTOBAaTh (DU3MUYECKHH CMBICT MCIOJIb3YEMbIX BEIMYUH,
0003HaYeHMsI M €AUHMLIBI (PU3MUYECKUX BEJIUYMH, HAXOJIUTH (POPMYIbI, CBA3BIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEJIMYMHY C JAPYTUMH BEIMYMHAMM, CTPOUTH TIpapuKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUMH;

XapakTepu3oBaTh CBOMCTBA TeJ, (U3MYECKHUE SIBJICHHUS M IPOLECCHI, HCIOJIb3Ys
OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISIPHO--KUHETHUECKOH TEOpUU CTPOEHHUS BEIECTBa,
OPUHIUI  CYNEPIO3UIMY MoJjel (Ha KauyecTBEHHOM YpPOBHE), 3aKOH COXPAaHEHUS
3apsaa, 3akoH Oma i ydacTka nenw, 3akoH Jlkoyns—JIeHna, 3akoH COXpaHEHUs
SHEPIuu, MpH 3TOM JaBaTh CIOBECHYI (OPMYJIMPOBKY 3aKOHA M 3alUCBIBATh €ro
MaTeMaTUYECKOE BbIPAKEHUE;

OOBSICHATh (pU3MUYECKHE TMPOLECCHl W CBOWMCTBA TN, B TOM YHCIE U B KOHTEKCTE
CUTYaIHi MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIISITh
MPUYNHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 |—2 JIOTMUECKHX IIaroB C
oTopoif Ha 1-2 U3y4eHHbIX CBOMCTBA (PU3NUYECKUX SBICHUHN, PU3UUECKUX 3aKOHOB WIIN
3aKOHOMEPHOCTEH;

pemiatb pacu€THbIE 3a7auyd B 2—3 JIEHCTBHS, HCHOJIb3ysd 3aKOHBI U (OPMYIIHI,
CBs3bIBalOIMEe (U3MYECKHE BEJIMYMHBI: HAa OCHOBE aHAlIM3a YCIOBHS 3a/1a4H
3aMKChIBaTh KPAaTKOE YCIIOBUE, BBISBIATh HEJOCTATOK JIAHHBIX JJISl PEIICHUs 3aJaud,
BBIOMPATh 3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE Ul €¢ PELIeHUs, IPOBOIUTH PACUEThI U
CPaBHMBATh MOJYYEHHOE 3HaU€HHE (PU3NUYECKOI BETMUHHBI C U3BECTHBIMU JJAHHBIMU;
pacrio3HaBaTh NPOOJEMbI, KOTOPbIE MOXKHO pEIIUTh MpPU TOMOIIM (PU3UUIECKUX
METOJIOB,  MCIIONb3Yysl  ONUCAHUE  MCCIEAOBAHMS,  BBIACHATH  MIPOBEPSAEMOE
IPEINON0XKEHNE, OLEHUBAaTh INPABWIBHOCTh MOPsSAKA IPOBEACHUS HCCIEI0BaHMUs,
JIeNaTh BHIBOJIBL;



MPOBOJIUTH OMBITHI M0 HAOIIOJCHUIO (PM3UUECKUX SIBICHUH WM (PU3HMUECKUX CBOMCTB
Tesl (KallWJUIIPHBIE SIBJICHUS, 3aBUCHUMOCTb JaBJEHHUS BO3[yXxa OT €ro o0bema,
TEMIIEPATYPBI, CKOPOCTH IIPOLIECCA OCTBIBAHUS U HarPEBAHUS IIPU U3JIyYEHUH OT LIBETA
u3IyJyaroule  (morjaomaronieil) MOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOABI  OT
TEMIEPATYpbl JKUIKOCTM M IUIOLIAAW €€ IIOBEPXHOCTH, DJJIEKTpU3auus Tl U
B3aMMOJIEMCTBUE DIIEKTPUUYECKUX 3apsiiOB, B3aUMOJECHCTBUE IOCTOSHHBIX MAarHUTOB,
BU3YyaIM3alysl MArHUTHBIX I0JIEH IOCTOSHHBIX MAarHUTOB, JEHCTBUSI MAarHUTHOTO IOJIS
Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBONCTBA 3JIEKTPOJBHUIaTElIs
IOCTOSIHHOTO TOKa): (hopMynupoBaTh IpOBEpseMble IPEAINOJIOKEHHs, cOoOUpaTh
YCTAaHOBKY W3 MpPEIOKEHHOTO0 OOOpYJOBaHUS, ONUCHIBATH XOJ ONbITA U
(GopMynHpOBaTh BBIBOABI;

BBITNOJIHAT NPSMBIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIBHOW BIIAXKHOCTH BO3/1YyXa,
CHJIBl TOKA, HANpsDKEHUS C HCIOJIb30BAHHMEM AaHAJOIOBBIX NPHUOOPOB U JATUMKOB
(Gu3NYECKUX BEJIIMYMH, CPaBHUBATh pE3YyIbTATbl M3MEPEHUH C YYETOM 3aJlaHHOU
a0COJIIOTHON MOTPEIIHOCTH;

IIPOBOJAMTH HCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKON BEIMYMHBI OT JAPYrou ¢
UCIOJIb30BAHUEM NIPSMBIX U3MEPEHUH (3aBHUCUMOCTbH CONPOTUBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, IUIOIIAU MONEPEYHOI0 CEYEHMsI U yJEIbHOIO CONPOTUBIIEHUS BEIIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UAYLIETO Yepe3 IPOBOJHUK, OT HANPSKEHUS HA IIPOBOIHUKE,
UCCJIEJIOBAaHUE TIOCJIEI0BAaTEIIbHOIO U MapajyIebHOIO COEAMHEHUH IPOBOJHUKOB):
IUITAHUPOBAaTh UCCIIEI0BaHUE, cOOUpaTh YCTAHOBKY W BBIIOJHATH U3MEPEHUs, Clenys
IPEJI0KEHHOMY IUIaHy, (PUMKCHPOBATh Pe3yJbTAThl MMOJyYCHHON 3aBUCUMOCTU B BUJIE
Ta0JIML ¥ TpaUKOB, JI€1aTh BHIBOJBI 110 PE3YyIbTaTaM UCCIIEIOBAHMS;

IPOBOJUTh KOCBEHHbIE HM3MEPEHUs (U3NYECKUX BEIMUYMH (yIelbHas TEMJI0EMKOCTh
BEIIECTBa, CONPOTUBJICHUE MPOBOJHUKA, PA00OTa U MOIIHOCTH AJIEKTPUUYECKOTO TOKA):
IUIAaHUPOBaTh M3MEpPEHHs, CcoOMpaTh OSKCIEPUMEHTAIbHYIO YCTAHOBKY, CleNys
IPEJI0KEHHOW UHCTPYKIUH, U BBIYUCIATH 3HAUEHUE BEITMUNHBL;

coOmoiaTh MpaBWJa TEXHUKH O€30MacHOCTH MpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHNEM;

XapaKTepu30BaTh NPHUHLMIBI JEUCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKHX
YCTPOMCTB € OMOpOM Ha WX ONUCAHUS (B TOM 4YHCIE: CHCTEMa OTOIUIEHHS JOMOB,
TUTPOMETp, MapoBas TypOMHA, amIepMeTp, BOJBTMETP, CUETUMK DICKTPUUYECKON
SHEpPruH, HIIEKTPOOCBETUTENIbHbIE MPHUOOpPHI, HArpeBaTeNIbHBIE AJIEKTPONPUOOPHI
(mpuMepBl), SJEKTPUYECKHE MPETOXPAHUTENH, HIEKTPOMAarHUT, 3JEKTPOJBUIATEINb
MIOCTOSIHHOTO TOKAa), HCIIOJIb3ys 3HAHHUS O CBOWCTBAaX (U3WYECKUX SBJICHUH U
HEo0X01uMble PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA M U3MEPHUTENbHbIE MPHOOpPHI IO
CXeMaM M CXEMaTUYHBIM PUCYHKaM (PKUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUraTelb BHYTPEHHETO CTOpaHMs, 3JIEKTPOCKOI, PEOcTar), COCTaBIAThH
CXEMBbI 2JIEKTPUYECKHX IIelel ¢ Mocie0BaTelbHbBIM U MapalljieIbHbIM COEAMHEHUEM
3JIEMEHTOB, pa3yinyas yCIOBHbIE 0003HAUEHHS 3JIEMEHTOB JIEKTPUYECKUX LIeTIeH;
NPUBOJIUTH TMpUMEpbl (HAXOAWUTh UWHGOPMALMI0O O MpUMEpax) MPAKTUYECKOTO
UCIIONIb30BaHUsl (PM3MUECKUX 3HAHUI B IOBCEJHEBHOW MU3HU i oOecredyeHus
0€30MacCHOCTH TNpH OOpalleHHH ¢ npudopaMM M TEXHMYECKUMH YCTpOMCTBamH,
COXpaHEHMsI 370pOBbsi U COOJIOACHHMS HOPM DKOJIOTMYECKOTO TMOBEIEHHUS B
OKpYXKarolleu cpee;

OCYIIECTBIIATh TMOUCK HMH(OpMauu (u3nueckoro conepkanus B HWHTepHere, Ha
OCHOBE HMEIOIIMXCS 3HAHMM M IIyTEM CPAaBHEHHUS JOIOJHUTEIBHBIX HCTOYHHUKOB
BBIJICNIATE MH(POPMALIMIO, KOTOpasi SBIAETCS NPOTUBOPEUYMBON HMIM MOXXET OBITh
HEJIOCTOBEPHOM;



UCIIOJIb30BATh NPU BBITOJHEHUH YYCOHBIX 33a[aHUI HAyYHO--TIOMYJSPHYIO JTUTEPATYPY
(u3nYecKoro cojepKaHus, CIPABOYHBIC MaTepHalbl, pecypchl cetu MHTepHer,
BJIQJICTh TPHUEMaMH KOHCICKTUPOBAHMS TEKCTa, NpeoOpa3oBaHus WHOOPMAIMU U3
OJTHO¥ 3HAKOBOI CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M KpaTKHE YCTHBIE COOOIIeHus, 0000mas
UH(OpPMAIIMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3MYECKOTO COACPIKAHHS, B TOM YHCIC
NyOJIMYHO  TIPENCTAaBIATH  PE3yJbTaThl  IPOSKTHOW WM  HCCIIEIOBATEIbCKON
JIeATENIbHOCTH, TIPU 3TOM TPaMOTHO HMCIIOJIb30BaTh W3YyYCHHBIA MOHSATHHHBIN ammapar
Kypca (U3UKH, COMPOBOXKIATH BBICTYILICHUE PE3CHTALUCH;

IpPU  BBIMOJIHCHUU Y4YEOHBIX MPOCKTOB W HCCIIENOBaHUI (DU3MUECKUX TPOIECCOB
pacnpenensat 00sS3aHHOCTH B TPYIIE B COOTBETCTBHU C MOCTABJICHHBIMHU 3a/1a4aMH,
CIICIMTh 3a BBINOJHECHHEM IUIAaHA JCHCTBUII W KOPPEKTHPOBATh €ro, aJeKBaTHO
OLICHUBATh  COOCTBEHHBIH BKJaJ B  JCATEIBHOCTh  TPYIIBI,  BBICTPAUBATH
KOMMYHUKAaTHBHOE B3aMOJICHCTBHUE, TIPOSIBIISISI TOTOBHOCTD pa3peiarh KOHQIUKTHI.

K xoHny oOyuyeHus B 9 Kjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0yUAIOIINXCS YMEHU:

UCIIONIb30BaTh TMOHATHS: CHCTeMa OTCYeTa, MaTepuajbHas TOYKa, TPACKTOPHS,
OTHOCHUTEIIbHOCTh MEXaHMYECKOIo JIBWXKEHUS, nedopmanus (yrnpyras, MiacTUdeckas),
TpEHUE, IEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTb M TIEPErpy3Kd, LIEHTP
TSOKECTH, aOCONIIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPIOTO Teja, PaBHOBECHE,
MEXaHWYECKUe KoJieOaHWs U  BOJHBI, 3BYK, HWH(PpPa3ByK U  YIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJHBI, IIKaJla 3JIEKTPOMArHUTHBIX BOJH, CBET, OIU30PYKOCTh H
JATBHO30PKOCTh, CIEKTPHI HCITYyCKAaHUS W TMOTJIONMIEHUs, anbda-, OeTa- W ramma-
U3ITy4eHUs], U30TOIBL, SiJIepHasi JHEPreTHKa;

paznuuath siBIICHUS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSMOIMHEHHOE JIBH)KCHHE,
PaBHOYCKOPEHHOE TIPSIMOJIMHEMHOE JIBI)KEHHE, CBOOOIHOE TIaZIeHUE TEJl, pPABHOMEPHOE
JBWKEHHE 1O OKPY)KHOCTH, B3aUMOJCIHCTBUE TE€J, pPEAKTUBHOE JBUKEHUE,
KoJebaTenbHOe JBWIKEHUE (3aTyXarollue M BBIHYXKIEHHBIC KOJIEOAaHUs), PE30HAHC,
BOJIHOBOE JBWXKEHHE, OTpaXEHUE 3BYKa, MPSIMOJIMHEIHOE pacnpoCTpaHEHUE,
OTpa)KE€HUE U MPETIOMIICHUE CBETA, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0enmoro cBera B CIEKTP U CIOXKEHHE CIEKTPAlIbHBIX IIBETOB, IUCIEPCUS CBETa,
€CTECTBEHHAsI PaJIMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOrO CHEKTpa U3ITYyUCHUS)
[0 OMHMCAHUIO MX XapaKTEPHBIX CBOICTB U Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOLIUX
JaHHOE (PU3MUECKOE SBJICHHE,

pacro3HaBaTh NPOSBICHUE U3YUEHHBIX (PU3NYECKUX SIBJICHUN B OKpYXKarolieM Mupe (B
TOM 4YHcle (U3NUECKUEe SBIICHUS B MPUPOJIE: MPHUIUBHI U OTIIMBHI, JABIKEHUE TJIAHET
ConHEYHOM CHCTEMBI, PEAaKTUBHOE JIBMKCHHE )KHUBBIX OPTaHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMUYECKHE BOJIHBI, I[yHaMH, 3XO0, IIBETa Tell,
ONTHYECKHUE  SIBJICHUS B  TPUPOJIC, OWOJOTHYECKOE  JEHCTBHE  BUIHUMOTO,
yIbTPaUOIECTOBOTO M PEHTTEHOBCKOTO H3IYYCHHI, €CTECTBEHHBIN paJHOaKTUBHBIN
$OH, KOCMHYECKHE JIy4H, pPaJUOAKTUBHOE W3JIYYCHHE TMPUPOIHBIX MHUHEPAJOB,
NENCTBUE PaIMOaKTUBHBIX M3IYYCHH HA OPraHWU3M YelIOBEeKa), IPH ATOM MEPEBOAUTH
MPaKTUYECKYIO0 3a/ladyy B y4eOHYIO, BBIJCIATH CYIIECTBEHHBIE CBOWCTBa (IIPU3HAKH)
(bu3HYECKUX SIBICHUN;

OTNUCHIBATh U3YUYCHHBIEC CBOMCTBA TeN M (PU3WUYECKUE SBICHUS, UCTIOJIB3YS (pr3nyecKkue
BEITMYMHBI (CPEeHIST U MTHOBEHHAs CKOPOCTh Tejla MPU HEPAaBHOMEPHOM BIKCHUH,
YCKOpEHHE, MepeMelleHre, MyTh, YIJIOBas CKOPOCThb, CHJIa TPEHUS, CHJIa YIPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOJHOrO MaJeHMsI, BEC Teja, UMIYJIbC Teja, UMITYJIbC
CHWJIBI, MEXaHUYecKasi padoTa U MOIHOCTh, MOTCHIIUATIbHAS SHEPTUS TeNa, MOJIHITOTO
HaJl TTOBEPXHOCTHIO 3€MJIM, OTEHLIMAIbHAsI SJHEPTHsI CHKATOM NMPYKUHbI, KUHETHYECKast



DHEprus, TOJHAas MEXaHWYecKas JHEprus, MepuoJ M dYacToTa KoyieOaHWil, IMHA
BOJIHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTH CBETa, IMOKA3aTellb MPEIOMIICHHUS
cpefbl), MPU ONMCAHUM MPABUIIBHO TPAKTOBAaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMbIX
BEJIMYMH, OOO3HAYCHUS M EAWHUIBI (PU3UUYECKUX BEJIWYHH, HAXOJUTH (HOPMYIIHI,
CBSI3bIBAIOIME JAHHYIO (PU3MYECKYIO BEIMYMHY C JAPYIMMH BEJIUYHMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYNH;

XapaKTepu30BaTh CBOMCTBA Tell, (U3NUYECKUE SBJICHUS U MPOLECCHI, UCIOJIB3YS 3aKOH
COXPaHEHMsI PHEPruH, 3aKOH BCEMUPHOI'O TATOTEHHUs, MPUHLUI CYNEPHO3ULMH CHJI,
NPUHIUI OTHOCUTENbHOCTH [ anmuiies:, 3aKkoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBl OTPaKEHHsI M IPEJIOMJIEHHUS CBETa, 3aKOHbl COXPAHEHUS 3apsJIOBOIO M
MaccoBOIO YHCENl NpU SAOCPHBIX pPEAKUUAX, IpPH OSTOM JaBaTh CJIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMChIBATh €r0 MAaTEMATUYECKOE BBIPAKECHUE;

OOBSICHATh (PU3MUECKUE MPOLIECCHl U CBOMCTBAa TeJl, B TOM YUCIE U B KOHTEKCTE
CUTyallUd ~ MPAaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BbUBJIATh  HPUYMHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKHX [IaroB ¢ OMOPOi Ha 2—
3 UW3YyYeHHBIX CBOHCTBa (DU3MYECKHX SBJICHUHM, (U3MYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pelaTh pacueTHhIE 3a/1a4M (ONUPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHUI ), UCHIOJIb3YS
3aKOHBI W (OPMYIIBI, CBSI3BIBAIOIIME (U3UYECKHWE BEIMYMHBI: HA OCHOBE aHaIM3a
yCIOBMS 3a/layd 3alMChiBaTh KPATKOE YCJIOBHE, BBIABIATH HEAOCTAIOLIUE WU
M30BITOYHBIC JIaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIBI, HEOOXOJUMBIE ISl pEIICHUS,
OPOBOJIUTH PACUYETBl W  OLEHMBATH PEAIUCTHUYHOCTh IIOJIyYEHHOIO 3HAuCHHS
(U3UYECKON BEITMYHHBIL;

pacmo3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pPEIIUTh MPH TOMOLIM (U3NIECKHX
METO/OB,  WCIOJb3ys  ONHMCAHUE  HCCIEAOBAaHUS,  BBUIENATH  IPOBEpPsSEMOE
NPEIOI0KEHNE, OICHUBATh NPABWIBHOCTD TMOPSAKA IPOBEICHHUS HCCIICIOBaHUS,
JieNaTh BBIBOJIbI, HHTEPIIPETUPOBAThH PE3yabTaThl HAOIIOJEHUN U OIBITOB;

MIPOBOJIUTH OMBITHI 1O HAOIIOJCHUIO (PH3MUECKUX SBICHUNA WM (PU3MYECKUX CBOWCTB
Ten (M3y4eHrne BTOpOro 3akoHa HproTOHA, 3aKOHA COXpAaHEHUS SHEPTHH, 3aBUCHMOCTD
nepuoJia KojiebaHuil NpyKMHHOTO MasTHUKA OT Macchl Ipy3a U )KECTKOCTU MPYKUHBI U
HE3aBUCHMOCTH OT aMIUTUTYIbl MAJIBIX KOJIeOaHUH, MPSIMOJIMHEHHOE PacIIpOCTpaHEHHE
CBETa, pa3liokeHHe Oeloro cBera B CHEKTP, M3yuyeHHE CBOICTB M300pa)keHUs B
TUIOCKOM 3€pKaJlé M CBOMCTB HW300pakeHUs TMpeaMeTa B coOMparomei JumH3e,
HaOJIIOIeHNE CIUIOUIHBIX M JIMHEMYaThIX CHEKTPOB H3IY4YeHHs): CAMOCTOSITENIBHO
coOMpaTh YCTaHOBKY M3 U30BITOYHOTO HaOOpa 000PYAOBaHUS, OIMCHIBATH X0 OTBITA U
€ro pe3yJbTaThl, (POPMYIHPOBATH BHIBOIbI;

NPOBOJUTh TPU HEOOXOAMMOCTH CEPHIO MPSIMBIX H3MEPEHHH, OMpEeAessis CpelaHee
3HaYeHHEe H3MepseMol BeNWYMHBI ((OKYCHOE pacCTOsSHUE COOMpAOLIeH JHH3HI),
000CHOBBIBaTh BHIOOD crioco0a u3MepeHus (M3MepUuTeNbHOro Ipudopa);

NPOBOJUTH HCCIIEOBAaHUE 3aBHCUMOCTEH (PU3MUECKUX BEIMYMH C HCIOJIb30BAHHUEM
OpSAMBIX H3MEpPEeHHUH (3aBUCUMOCTh IYTH OT BpPEMEHM IpPU PaBHOYCKOPEHHOM
NBIDKEHUH Oe3 HavYaabHOW CKOpPOCTH, TepHoAa KoJeOaHWH MaTeMaTHYeCKOTO
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJla OTPAXEHHUS CBETa OT yIja MajJeHUus u
yIiIa TMPEIOMIICHHSI OT yTJia TaJeHHs): TUIaHWPOBaTh MCCIEIOBAaHHUE, CAaMOCTOSATEIBHO
coOMpaTh yCTaHOBKY, (DUKCHUPOBaTb pE3yJIbTaThl MOJYYEHHOH  3aBUCUMOCTH
(GU3NUEeCKUX BEIMYUH B BHUJE TAOIUI] U TPa(UKOB, NENaTh BBHIBOJBI 1O pe3yJbTaTaM
UCCIIEIOBaHMS;

IPOBOJIUTH KOCBEHHBIC HU3MEpEHUs (U3NYECKUX BEIUYMH (CPElHsAs CKOPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE CBOOOJHOTO MaCHHUS,
KECTKOCTh MPYKHUHBI, KO3PDUIIMESHT TPEHUS CKOJBKCHHS, MEXaHWYeCKas pabora u



MOIIHOCTb, 4YacTOTa M TepHoJ]] KoJeOaHU MaTeMaTHYeCKOro M MPYXKHHHOTO
MasTHUKOB, OITHYECKass CHja CcOOWpamomeil JUH3bL, PaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh HU3MEPEHMs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBINIOJIHATH
U3MEpEHMS, CIeaysl MPEUI0KEHHON MHCTPYKIMH, BBIYUCIATh 3HAUEHHUE BEIMYMHBI U
aHaAJM3UPOBaTh IOJYYEHHbIE pE3ylbTaThl € YUYCTOM 3aJaHHOM IMOIPEIIHOCTH
U3MEPEHU;

coONoaTh MpaBWJa TEXHUKH O€30MacHOCTH MpH paboTe ¢ J1abopaToOpHBIM
00opyI0BaHNEM;

pasnyaTh OCHOBHBIE NPU3HAKM HM3YYEHHBIX (PU3MUECKUX MOJeNedl: MaTepualibHas
TOYKa, a0CONIOTHO TBEPAOE TENIO0, TOYEUHBIH MCTOUYHUK CBETA, Jyd, TOHKAas JIMH34,
IUTAHETapHasi MOJEIIb aTOMa, HYKJIOHHAsI MOZIENIb aTOMHOTO S,Apa;

XapakTepu3oBaTh IPUHLUUIBl JACHCTBUS M3YYEHHBIX HPUOOPOB M TEXHUYECKHX
YCTPOMCTB C OIOPOH Ha UX ONKMCaHUs (B TOM YMCIE: CIIUAOMETP, JaTYUKH I1OJIOKEHUS,
pPacCTOSIHUSA U YCKOPEHUSI, paKkeTa, 3X0JI0T, OUKH, IEPUCKOII, (hoToannapar, OnTUIECKUE
CBETOBOJIbl, CIIEKTPOCKOI, JIO3UMETp, Kamepa BuiabcoHa), HCHONB3ys 3HAHUS O
CBOICTBax (PU3MUECKUX SIBICHUN U HEOOXOAUMbIE PU3NUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMaTUYHbIE PUCYHKH HU3YyYEHHBIX TEXHUYECKHX YCTPOMICTB,
U3MEPUTENIbHBIX MPUOOPOB U TEXHOJIOTMYECKUX IPOLECCOB NPU PELICHUH Yy4eOHO--
IPAKTUYECKUX 3a/1ay, ONTUYECKUE CXEMBI JUISl MOCTPOEHUSI M300paXKEHUH B IJIOCKOM
3epKajie ¥ coOuparoLie J1H3e;

OPUBOJIUTH HpUMEpbl (HAXOAWUTh HMHQPOPMALMIO O MpPUMEPAX) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3MUYECKUX 3HAHUI B IOBCEJHEBHOW MHU3HU A1 oOecnedyeHus
0e30macHOCTH MpU oOpalleHuH ¢ npubopaMM M TEXHMUYECKUMM YCTpoOMcTBamy,
COXpaHEHMsI 370pOBbsi U COOJIOACHHMS HOPM DKOJIOTMYECKOTO IIOBEIEHUS B
OKpYXKarollleu cpee;

OCYIIECTBIIATh TOUCK HHGpopmanuu ¢usnyeckoro coxaepxkanust B HHTepHere,
CaMOCTOSITENIbHO (OpMYJIHpYys TOUCKOBBIM 3alpoc, HAXOAMTh IIYTH OIpeesIeHUs
JIOCTOBEPHOCTH TIOJIYYCeHHOM HWH(OpMAIlMM Ha OCHOBE HWMEIOIIMXCA 3HAaHUU |
JIOTIOJTHUTEIbHBIX HCTOYHUKOB;

HCIIOJIb30BATh MPU BHIIOJHEHUH YUEOHBIX 33JJaHUIl HayYHO--TIOMYJISIPHYIO JIUTEPATYPY
(Gu3NYECKOro CcojepXaHus, CIpaBOYHblE MarepHualbl, pecypchl ceTu HHTepHer,
BJIAJ€Th MPUEMaMU KOHCIEKTUPOBAaHMS TEKCTa, MpeoOpa3oBaHus HHPOpPMALUU U3
OJHOU 3HAKOBOM CHUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE M YCTHBIE COOOIIEHHUS HAa OCHOBE MH(pOpMaluu
U3 HECKOJIbKUX HMCTOYHUKOB (U3NYECKOTO COJEepKaHUs, MyOJINYHO MpPEICTaBIATH
pe3yNbTaThl MPOEKTHOM WJIM MCCIIEI0BAaTENbCKOW AEATEeIbHOCTH, MIPU STOM IPaMOTHO
UCMOJIb30BaTh M3YYCHHBI NOHATHHMHBIA ammapaT HM3y4aeMoro paszena (QHU3UKU U
COMPOBOXKAATh BBICTYIUICHHE Mpe3eHTalueldl C y4eToM OCOOEHHOCTEH ayAauTOpHH
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHME
7 KJIACC

Ne
n/
n

HanmenoBaHmue pa3iesioB u
TeM NPOrpaMMbl

KoaudecTBO 4acoB

Bce
ro

KonTpoasubiepad
OTBI

IMpakTnyeckuepad
OThbI

DJIeKTPOHHbBbIE
(uudpossbie)
oOpa3oBaTeJibHbIEpeC

ypchI

«HanpasJieHus
JAeATeJIbHOCTH B
COOTBETCTBMH C
padoueii
nporpamMmmoit
BOCHUTAHHUA»

Pa3nen 1.0u3uka u eé posib B MO3HAHUM OKPYKAIOIIEr0o MUPA

11

®dusuka - Hayka O IpUpoAe

bu6anoreka LIOK
https://m.edsoo.ru/7f41

6194

[IpuBneuenue
BHUMaHUs
yyaumxcs K
LEHHOCTHOMY
acIeKkTy
U3y4aeMbIX Ha
YpOKax SIBJICHUH,
OpraHU3aIMI0 UX
paboThl ¢
II0JIy4aeMou Ha
yYpOKe
COLIMAJILHO
3HAYUMOU
uH(popmanuen —
MHULIUUPOBAHUE
ee 00CyXIeHNUS,
BBICKA3bIBAHUS
YYaIIUMHCS
CBOET0 MHEHHUS
110 €€ I0BOLY,
BBIPAOOTKH
CBOETO K HEH
OTHOIICHHUS.

1.2

EcTecTBeHHOHay4YHBIIMETOIIO

but6mmorekxa [IOK

IIpoekTHas



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

3HaHUuA

https://m.edsoo.ru/7f41
6194

3a/1aua,
HaHpaBJIeHHaH
Ha 0CO3HAHUE
LIEHHOCTH
[IO3HAHNS,
NPOSIBIICHUE
[I03HABATEJILHOT
0 UHTEpeca,
AKTHUBHOCTH,
MHUIIUATUBHOCT
H,
7110003HATEIILHO
CTU U
CaMOCTOSITEIIEHO
CTH.

13

Du3nUeCKuEeBEININHBI

bu6nmorexa [IOK
https://m.edsoo.ru/7f41

6194

IIpuBneuenue
BHUMAaHUs
ydaumxcs K
LHEHHOCTHOMY
aCIeKTy
U3y4aeMbIX Ha
YPOKax sIBJICHUH,
OpraHMU3aIHI0 UX
paboThI ¢
MOJIy4aeMou Ha
yYpOKe
COIIMAIBHO
3HAaYUMOU
uHpopmanuei —
WHUIMUPOBAaHNE
ee 00CYyXIeHNUS,
BBICKA3bIBAaHUS
ydalumMucs
CBOETO MHEHUS



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

10 €€ MTOBO/TY,
BBIPAOOTKH
CBOETO K HEM
OTHOIIICHHSI.

Uroronopazneny

6

Pasznen Z.HepBOHa'laJILHLIe CBE€ICHHUSA O CTPOCHHUU BEIIECTBA

2.1

CTpOGHI/ICBeH_[CCTBa

bubnunoreka LIOK
https://m.edsoo.ru/7f41

6194

VYyeOnas
CHUTYyalHus,
HarpaBJICHHAS
Ha
(dbopmupoBanue
COIPHYACTHOCTHU
K IIPOIILIOMY,
HACTOSIEMY U
Oynyuemy
CBOEH CTpaHbI U
POZHOTO Kpasi.

2.2

JIBM>KE€HHE U B3aUMOJICHCTBHE

YaCTHI] BEMIECTBA

bubnunorexa LIOK
https://m.edsoo.ru/7f41

6194

[ToOyxnenue
yUaIIAXCS
co0uro1aTh Ha
ypoKe
OO0IIenpUHSATHIE
HOPMBI
TIOBE/ICHHSI,
npaBmiIa
0o01IeHus co
CTapUIMMHU
(memarornyecku
MH
paboTHUKAMU) U
CBEpPCTHUKAMHU
(oOy4aromumucst
), IPHHITATIBI



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

yaeOHOU
JUCITUILIAHBI U
caMOOpraHU3aIu
u.

2.3

AFpeFaTHBICCOCTOHHI/IHBeH_IeCTB
a

bubnunoreka LIOK
https://m.edsoo.ru/7f41

6194

TBopueckas
pabora,
HalpaBJICHHAs
Ha
npuodpereHue
3CTETUYECKOTO
OmbITa
CIyLIAHUS,
YTEHUS U
3MOLMOHAIBHO-
3CTETUYECKON
OLICHKH TEKCTA.

Hroronopaszneny

5

Paznen 3./IBukeHune u B3aUMOAeCTB

He TeJ1

3.1

MexannueckoeqBIKEHHE

bu6nmorexa LIOK
https://m.edsoo.ru/7f41
6194

JemoncTpanus
ydanmmcst
IPUMEPOB
OTBETCTBEHHOTO
MTOBEJICHUS,
MPOSIBIICHUS
YEJIOBEKOJIIOOMS
u
no0pocepieuHoc
TH Yepe3 mo100p
COOTBETCTBYIOIIT
WX TEKCTOB JIS
YTEHUS, 337124
JUTSL PEIICHUS,
POOJIEMHBIX



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

CUTyalUHi i
00CyX/ICHHS B
KJacce.

3.2

Huepuus, macca, INIOTHOCTh

bubnuoreka [{OK
https://m.edsoo.ru/7f41

6194

Bxitouenue B
YPOK UTPOBBIX
npoueayp,
KOTOpbIE
MOMOTal0T

o/ iepkKaTh
MOTHBAIIHIO
yUYaIuxcs K
MOJTyYEHUIO
3HAHHI,
HAJIKUBAHUIO
MTO3UTHUBHBIX
MEXJTMYHOCTHBI
X OTHOIIIEHUH B
KJlacce,
MOMOTAI0T
YCTaHOBJIEHUIO
no0poskenaTehb
HOU aTMoc(epsl
BO BpEMsl ypoKa

3.3

Cwnna. Bunsicuin

14

bubnunorexa LIOK
https://m.edsoo.ru/7f41

6194

[IpnmeHnenue Ha
ypoke
HHTCPAKTUBHBIX
¢opmM paboThI C
y4auIuMHUCS:
VHTEIUICKTYaJIbH
BIX HTD,
CTUMYJTHPYIOIIN
X
HIO3HABaTEIbHY
10 MOTHBAITHIO.



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

Hroronopazneny

21

Pasnen 4./1aBjieHue TBEPABIX TeJl, :KUAKOCTEN H ra3oB

Jasnenue. [lepenava naBneHus
4.1 TBEPJBIMH TEJIAMU,
SKUJIKOCTSIMU U Ta3aMU

bubmuoreka [IOK
https://m.edsoo.ru/7f41
6194

[IpuBneuenue
BHUMaHUS
yyammxes K
LEHHOCTHOMY
aCIeKTy
U3y4aeMbIX Ha
YpOKax sIBIICHUH,
OpraHMU3aLHI0 UX
paboTHI C
MOJIy4aeMou Ha
ypoke
COLIMAJILHO
3HAYMMOMU
uHpopmanuen —
WHUIIUUPOBAHUE
ee 00CyXJIeHuUs],
BBICKA3bIBAHUS
yYalumMucs
CBOETO MHEHHS
0 €€ TIOBOJY,
BBIPAOOTKHU
CBOETO K HEH
OTHOIICHHUS.

4.2 JlaBneHNEe)UIKOCTH

bubnunorexa LIOK
https://m.edsoo.ru/7f41

6194

IIpoekTHas
3a/1a4a,
HarpaBJICHHAs
Ha OCO3HaHHe
LIEHHOCTHU
MO3HaHUS,
IIPOSIBJICHUE
II03HABATEJIBHOT



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

0 WHTEpeca,
aKTUBHOCTH,
WHHUITHATUBHOCT
u,
JIF0003HATEIHLHO
CTH U
CaMOCTOSTENILHO
CTH.

4.3

ATMmochepHoe1aBiIeHne

bubmmoteka IIOK
https://m.edsoo.ru/7f41
6194

IIpuBneuenue
BHUMaHUs
yYaInXCs K
LEHHOCTHOMY
aCIeKTy
U3y4aeMbIX Ha
YpOKax SIBJICHUH,
OpraHU3aLMI0 UX
paboThl ¢
II0JIy4aeMoOu Ha
yYpOKe
COIIMAIBLHO
3HAYUMOU
uHpopmanuen —
WHULIUUPOBAHUE
ee 00CyXJIeHuUs],
BBICKA3bIBAaHUSA
yYalumMucs
CBOETO MHEHHUS
T10 €€ MOBOY,
BBIPAOOTKHU
CBOETO K HEeH
OTHOIICHHUS.

4.4

JlelicTBUE )KUJIKOCTHU U Ta3a HA
MOTPYKEHHOE B HUX TEJIO

bu6nunorexa LIOK
https://m.edsoo.ru/7f41

6194

[IpoekTHas
3a/1aya,
HarpaBJieHHas



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

Ha 0CO3HAHHUE
LIEHHOCTH
[IO3HAHNS,
NPOSIBIICHUE
[I03HABATEJILHOT
0 UHTEpeca,
AKTHUBHOCTH,
HUHUIIUATUBHOCT
H,
J110003HATEILHO
CTU U
CaMOCTOSITEIIEHO
CTH.

Uroronopazneny

21

Paznen 5.PaboTa u MOIIHOCTL. JHeEPIrUs

51 PaGora 1 MmomHOCTH

bubmmoteka IIOK
https://m.edsoo.ru/7f41

6194

Wcnonp3oBanue
BOCIIUTATCIIbHBIX
BO3MOKHOCTEH
coJiepKaHus
TEMBI Yepe3
noa0o0p
COOTBETCTBYIOII]
MX 3a7a4 JJIs
peuenus

5.2 [IpocTeieMexXaHN3MBI

but6mmorexa [IOK
https://m.edsoo.ru/7f41

6194

IIpumeHeHnue Ha
ypoOKe
MHTEPAaKTUBHBIX
(hopm paboTsI ¢
yJalIUMUCS:
WHTEJUIEKTYaJIbH
BIX UID,

CTUMYJIUPYIOLIU
X



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

[I03HABATEJIbHY
10 MOTHUBAIMIO.

5.3 | MexaHuyeckasdHEprHs

bub6nmoreka [IOK

https://m.edsoo.ru/7f41

6194

Hcnonp3oBanue
BOCITHMTATEILHBIX
BO3MOKHOCTEH
coaep>KaHus
TEMBI uepes
noa0o0p
COOTBETCTBYIOII]
HX 3ama4 s
penieHust

Hroronopaszneny

12

PesepBHOEBpEM:

OBIIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

68

12



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

8 KIIACC

Ne
n/

HaumenoBanue pa3aesioB
U TeM IPOrpaMMbl

Koaun4yecTBO 4acos

Bcer

KonTpoabubiepado
ThI

IMpakTnyecknepado
ThI

DJIeKTPOHHbBbIE
(uudpossbre)
oOpa3oBaTeJibHbIEpecy
pchbl

«Hanpasien
usi
AesATeJIbHOCT
UB
COOTBETCTBH
U ¢ padoyei
NnporpamMmoi
BOCIIMTAHMS»

Pa3gen 1.TenioBbiesiBJdeHUA

11

TennoBslenponeccsl

21

bu6nuorexa [IOK
https://m.edsoo.ru/7f418

lce

[Ipusneuenue
BHUMAaHUS
ydaluxcs K
LIEHHOCTHOMY
acIeKTy
M3y4aeMbIX Ha
ypoKax
SIBIICHUH,
OpraHU3aLNI0
ux paboThI ¢
MOJy4aeMoi
Ha ypoKe
COLIMAIBHO
3HAYUMOM
uH(popMauen
WHULIMUPOBAH
ue ee
o0CyXIeHMS,
BBICKA3bIBaHU
S yJaluMUCS
CBOETO
MHEHU T10 €€



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

MOBO/TY,
BBIPAOOTKH
CBOETO K HEM
OTHOIIICHHUSI.

Crpoenue u

1.2 .
CBOMCTBABEIECTBA

bubnunoreka LIOK
https://m.edsoo0.ru/7f418

1ce

IIpuBneyenue
BHHUMaHUSA
yyamxcs K
LIEHHOCTHOMY
aCIeKTy
M3Yy4aeMbIX Ha
ypoKax
SIBIICHHH,
OpraHM3aLII0
uX paboThI ¢
MOJy4aeMOi
Ha YpOKe
COLIMAIBHO
3HAYUMOM
uH(popMaruen
WHUIUUPOBAH
ue ee
00CYXKIeHHUS,
BBICKa3bIBAaHU
S y4aluuMHUCs
CBOETO
MHEHHS 10 €€
MOBOY,
BBIPAOOTKH
CBOETO K HEl
OTHOLIEHUSI.

Hroromnopasznery 28

Pa3nes 2.9yieKkTpryecKkre 1 MATHUTHBIC SIBJICHUSA



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

2.1

DNEeKTpUUECKUE 3apsAIbl.
3apspKeHHbIE Tela U UX
B3aUMOJICUCTBUE

bubnunoreka LIOK
https://m.edsoo.ru/7f418

1ce

IIpuBneyenue
BHHUMaHUS
yyammxces K
LIEHHOCTHOMY
acIeKTy
M3Yy4aeMbIX Ha
ypoKax
SIBIICHHH,
OpraHu3aIfio
ux paboThI ¢
MoJIy4yaeMoi
Ha ypOKe
COLIMATIBHO
3HAYUMOU
nHdopmarnuei
MHULUUPOBaH
ue ee
o0CcyXIeHuUs,
BBICKa3bIBaHU
s y4aluMuUCs
CBOETO
MHEHHUS 110 ee
MIOBOLY,
BBIPa0OTKH
CBOETO K HEH
OTHOIIICHUS.

2.2

IToCTOSAHHBINAIEKTPUIECKUI
TOK

20

but6mmorexa [IOK
https://m.edsoo.ru/7f418

1ce

[IpuBneyenune
BHUMaHUS
y4amuxcs K
LIEHHOCTHOMY
acCIeKkTy
U3y4aeMbIX Ha
ypOKax



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

SIBIICHHH,
OpraHHU3aIII0
uX paboTHI ¢
MOJy4aeMoi
Ha ypOKe
COLIMATBHO
3HAYUMOM
uHpopMaLuen
WHUIUUPOBAH
ue ee
o0CYyXKIeHHs,
BBICKA3bIBAaHU
S y4aluuMuUCs
CBOETO
MHEHHUS 110 ee
MOBOY,
BBIpAOOTKHU
CBOETO K HEl
OTHOIIICHUSI.

2.3

MaruuTHBIEIBICHUS

1.5

bubnunoreka LIOK
https://m.edsoo.ru/7f418

lce

[IpuBneyenune
BHHUMaHHUS
ydamuxcs K
LIEHHOCTHOMY
aCIeKTy
M3y4aeMbIX Ha
ypoOKax
SIBJICHUH,
OpraHu3aLNIo
uX paboThI ¢
[IOJIy4aeMOi
Ha ypoKe
COLIMAJIBHO
3HAYUMOU



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

uHpopmanuei
WHUIIMAPOBaH
ue ee
o0CyXIeHMS,
BBICKA3bIBAaHU
s yJaIuMHUCS
CBOETO
MHEHHS T10 ee
MIOBO/TY,
BBIPAOOTKH
CBOETO K HE
OTHOIIICHUSI.

2.4

DNIeKTPOMarHUTHASIUH TYKIIH
s

bubmmoteka IIOK
https://m.edsoo0.ru/7f418

1ce

[Ipusneuenue
BHUMAaHUS
ydaluxcs K
LIEHHOCTHOMY
acCHeKTy
M3y4aeMbIX Ha
ypoKax
SIBIICHUH,
OpraHU3aLNI0
ux paboThI ¢
MOJy4aeMoi
Ha ypoKe
COLIMAIBHO
3HAYUMOM
uH(popMarmen
WHULIMAPOBAH
ue ee
o0CyXIeHMs,
BBICKA3bIBaHU
sl yHaIIUMUCS



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

CBOC€TO
MHCHUS 110 €€

MOBOJY,
BBIPAOOTKH
CBOETO K HEH
OTHOIIICHHUSI.

Hroromnopaszneny 37

PesepBHOEBpeMs 3

BIIEE KOJIMYECTBO YACOB

OB O CTBOHACO 68 14.5

I10 ITPOTPAMME




9 KUIACC

Ne
n/
n

HaumeHoBaHue pa3aesioB
U TeM NPOrpaMmbl

KoanyecTBOo 4acoB

Bcer
0

KonTpoJsbHubiepado
ThI

IIpakTnuyeckunepado
TBI

DJIEeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIEpecy
pchI

«HanpaBienus
AesITeJIbHOCTH B
COOTBETCTBHH €
pabdoueit
MPOrpamMmmon
BOCIIMTAHUS

Pa3zpen 1.MexannuecKkuesiBJIeHUSA

11

Mexannueckoe OBUKEHHE
U CIIOCOOBI €r0 OMMUCAHUS

10

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a
436

IIpuBneuenue
BHUMAaHUs
y4aluxcst K
LEHHOCTHOMY
acIeKkTy
U3y4aeMbIX Ha
YpOKax sIBJIICHUH,
OpraHMU3aIHI0 UX
paboThI ¢
MOJIy4aeMou Ha
ypoKe
COLIMAJILHO
3HAYUMOU
uHpopmanuei —
UHHUIAMPOBAHHE
ee 00CyXIeHNUS,
BBICKA3bIBAaHUS
yYalmMucs
CBOETO MHEHHUS
0 €€ MOBO.LY,
BBIPAOOTKH
CBOETrO K HEeM
OTHOIIECHHUS.

1.2

B3aumoneiictBueren

20

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a

[IpuBnedenne
BHUMaHUs



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

4a6

yUaIuxcs K
IIEHHOCTHOMY
aCIeKTy
U3y4aeMbIX Ha
ypOKax sIBJICHUH,
OpTaHMU3AII0 UX
paboThI ¢
MOJIy4aeMou Ha
ypoke
COIMAIHHO
3HAYUMOM
uHpopmanuen —
WHUITUHUPOBAHUE
ee 00CyXIeHuUs,
BBICKA3bIBAHUS
yUaluMHUCs
CBOCTO MHCHHS
0 €€ MOBOY,
BbIPaOOTKH
CBOETO K HEH
OTHOIICHHUS.

1.3

3aKOHBICOXPAHEHUS

10

bubmuorexa [JOK

https://m.edsoo.ru/7f41a

426

IIpuBneyenue
BHUMaHUS
y4Yaluxcs K
LIEHHOCTHOMY
acCIeKTy
HA3y4aeMbIX Ha
YpOKax SIBIICHUH,
OpTaHU3aIHI0 UX
paboThI ¢
MOJy4aeMOM Ha
yYpOKe
COLIMAJIBHO
3HAaYUMOU



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

uHpopmanuei —
WHUITUUPOBAHUE
ee 00CyXXJIeHHs],
BBICKA3bIBAaHUS
YYaIUMHCS
CBOEr0 MHEHMS
110 €€ IMOBO/TY,
BBIPAOOTKHU
CBOEIO K Hell
OTHOILIEHUS.

Hroronopaszneny

40

Pazgen 2.Mexannueckue KoJIe0aHUus U BO

JIHBI

2.1

MexannuecknexkoiieOanms

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a
436

[IpuBneuenue
BHUMAaHUs
yyaumxcs K
LIEHHOCTHOMY
acreKkTy
M3y4aeMbIX Ha
YpOKax SIBJICHUH,
OpraHMU3aLUI0 UX
paboThl ¢
[I0JIy4aeMoOU Ha
yYpOKe
COLIMAJILHO
3HAYMMOU
nHpopmanuen —
VMHUIUMPOBAaHUE
ee 00CyXJIeHus],
BBICKa3bIBaHUS
yYalmMucs
CBOETO MHEHHUS
T10 €€ MOBOJY,
BBIPaOOTKH



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

CBOETO K HEU
OTHOILIEHUSI.

2.2

MexannuecknueBOoIHBbI.
3ByK

bubmuorexa [JOK

https://m.edsoo.ru/7f41a

4a6

[IpuBneuenue
BHUMAaHUs
yyaumxcs K
LICHHOCTHOMY
aCIeKTy
U3y4aeMbIX Ha
YpOKax sIBJICHUH,
OpraHU3aIMI0 UX
paboThl ¢
MOJIy4aeMou Ha
ypoke
COLIMAJIBHO
3HAYMMOU
uHpopmanuei —
MHULUMPOBaHUE
ee 00CyXIeHNUS,
BBICKA3bIBAaHUS
y4aIuMHUcs
CBOET0 MHEHHUS
IO €€ TIOBOJY,
BbIPaOOTKH
CBOETO K HEH
OTHOIICHHS.

Uroronopazneny

15

Pa3jen 3.2/eKTpOMarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJIHbBI

3.1

DJIEKTPOMArHuTHOE MOJE U
AIEKTPOMArHUTHBIE BOJIHBI

bubmuorexa [JOK

https://m.edsoo.ru/7f41a

4a6

[IpuBnedenne
BHUMAaHUs
y4Yaluxcs K
LIEHHOCTHOMY
aCIeKTy
HA3y4aeMBbIX HA



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

YpOKax SIBJICHUH,
OpTaHMU3AII0 UX
paboThI ¢
MOJIy4aeMou Ha
ypoke
COLIMAIIBHO
3HAYMMOU
uHpopmanuei —
UHUIIUIPOBAHUE
ee 00CYXICHHUS,
BBICKA3bIBAaHUS
yYanuMHUCs
CBOET0 MHEHHUS
TI0 €€ MOBOY,
BBIPAOOTKH
CBOETO K HEeH
OTHOIICHHUS.

Uroronopazneny

Pa3znen 4.CBeToBBICIBJICHUS

4.1

BE€Ta

3aKOHBIPACIIPOCTPAHEHHMSIC

bu6mmorexa [IOK

https://m.edsoo.ru/7f41a

4a6

IIpuBneyenue
BHUMAaHUs
ydaumxcs K
LIEHHOCTHOMY
acCIeKTy
M3y4aeMbIX Ha
YpOKax sIBJICHUH,
OpTaHU3aIMI0 UX
paboThI ¢
MOJy4aeMOM Ha
YpOKe
COLIMAJIBHO
3HAYMMOU
nHpopmanuen —



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

UHHUIIMAPOBAHUC
ee 00CYXICHHUS,
BBICKA3bIBAaHUS
yYaluMHUCs
CBOETO MHCHUS
0 €€ TIOBOJTY,
BBIPAOOTKH
CBOETO0 K HEM
OTHOIICHHUS.

4.2

JIuH3el
ONITUYECKUETTPUOOPHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a
4a6

Juajor,
HaIpaBJICHHBIN
Ha OCO3HaHUE
CBOEH
3THOKYJIbTYPHOH
Y POCCUHCKOM
rpak 1aHCKOM
UJICHTUYHOCTH,
MPUHAJIEKHOCT
U K
POCCHUICKOMY
Hapoxay, K CBOEH
HAI[MOHAJIbHOMN
00IIIHOCTH.

4.3

Pasnoxenue Genoro ceera
B CIIEKTpP

bubmuorexa [JOK
https://m.edsoo.ru/7f41a
4a6

[IpnmeHnenue Ha
ypoke
HHTCPAKTUBHBIX
¢opmM paboThI C
y4auIuMHUCS:
VHTEIUICKTYaJIbH
BIX HTD,
CTUMYJTHPYIOIIN
X
HIO3HABaTEIbHY
10 MOTHBAITHIO.



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

Hroronopazneny

15

Paznen 5. KBanroBblesiBJIeHUSA

Ucnyckanue u
MOTJIOLIEHUE CBETa aTOMOM

5.1

bubmuoreka [JOK
https://m.edsoo.ru/7f41a
4a6

[Ipumenenue Ha
ypoke
MHTEPAaKTUBHBIX
(hopm paboTHI €
yUalMMUCS:
UHTEIUICKTYaJIbH
BIX UTD,
CTUMYJTHP YIOIIH
X
MO03HABATEIIbHY
10 MOTHBAIIHIO.

5.2 CrpoeHneaToMHOrOs1pa

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a
4a6

IIpuBneuenue
BHUMAaHUs
y4Yaluxcs K
LEHHOCTHOMY
aCIeKTy
U3y4aeMbIX Ha
YPOKax sIBJICHUH,
OpraHMU3aIHI0 UX
paboThI ¢
MOoJIy4aeMou Ha
yYpOKe
COLIMAIBHO
3HAaYUMOU
uHpopmanuei —
WHUIUUPOBaHUE
ee 00CyXIeHHUS,
BBICKa3bIBAaHUS
ydalumMucs
CBOET0 MHEHHUS
T10 €€ MOBOY,



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

BBIPAOOTKHU
CBOEro K HEH
OTHOIIIEHUS.

5.3

S nepHbiepeakiuu

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a
4a6

[IpuBneuenue
BHUMaHUS
yyaumxes K
LEHHOCTHOMY
aCIeKTy
U3y4aeMbIX Ha
YpOKax sIBIICHUH,
OpraHMU3aIHI0 UX
paboTHI C
MOJIy4aeMou Ha
ypoke
COLIMAJILHO
3HAYMMOMU
nHpopmanuen —
WHUITUUPOBAHUE
ee 00CyXIeHuUs,
BBICKA3bIBAHUS
yUaluMHUCs
CBOEro MHEHHS
IO €€ TIOBOJY,
BbIPaOOTKH
CBOETO K HEH
OTHOIICHHUS.

Uroronopazneny

17

Pa3neu 6.I1oBTOpUTEIbHO-0000 1A IIMITMOLY I

[ToBTOpenune u 000OIMIECHNE

bu6mmorexa [IOK

6.1 coaepKaHus Kypca QU3UKU 9 https://m.edsoo.ru/7f4la
3a 7-9 kiacc 4a6
Hroronopazneny 9



https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6
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OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

27







INIOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
/ T KonuyecTBo yacos
Ne i/ eMaypoka Beero

1 ®dusnka — HayKa 0 IpUpoe. SBieHus npupobl 1

2 DU3NYECKUESIBICHUS 1

3 dusnuecKue BeIMUUHBI U UX U3MEPEHUE 1

4 VYpok-uccienosanue "M3mepenue temneparypbl IpH MOMOIIHU KUIAKOCTHOIO TEPMOMETpA U 1
JaTYMKa TeMIepaTypbl"

5) Mertoapl HaygHOTO o3HaHus. Onucanne pU3nIecKuX SBICHUHN ¢ TTOMOIIBIO MOIEIeH 1

5 VYpok-uccnenosanue "lIpoBepka runoTes3bl: JaTbHOCTH MOJIETA MIAPUKA, ITYIIECHHOTO 1
TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOoJIbIIe BHICOTA ITycKa"

7 Crpoenue BemecTBa. ONbITH, TOKa3bIBAIOLINE JUCKPETHOE CTPOCHHE BEILIECTBA 1

8 JIBu>KeHHEeUaCTUIIBEILIECTBA 1

9 VYpok-uccnenoBanue «OnbITHI 10 HAOIIOAEHHUIO TEIIOBOIO PACIIMPEHUS Ta30B)» 1

10 ATrperaTHbleCOCTOSIHUSIBEIIECTBA 1

11 OcobeHHOCTH arperaTHbIX cOCTOsTHUM Bosibl. O0001eHue o pasaeny «llepBoHavanbHble 1
CBEJIEHUS O CTPOSHUH BELIECTBA»

12 Mexanunueckoe ABHKeHHE. PaBHOMEpHOE U HEPAaBHOMEPHOE JIBUKEHHE 1

13 Ckopoctb. EnuHunpickopocti 1

14 Pacyer myTH u BpeMEHHU ABUKECHHUS 1

15 WNuepumst. Macca — Mepa HHEPTHOCTH TET 1

16 IImotHOCTE BerecTBa. Pacuer Maccel 1 00beMa Teja Mo €ro INIOTHOCTH 1

17 JlabopaTopHas pabota «OnpeneneHne IIOTHOCTH TBEPIOTO TEIa 1

18 Pemenne 3amay no teme "[lnoTHOCTH BemecTna' 1

19 Cua kak XxapakTepucTuka B3aumozeiicteus ten. Cunaynpyroctu. 3akonl yka 1

20 Ha60paTopHav;{ pabota «M3yuyeHue 3aBUCUMOCTH pacTskeHUs (eopMalvn) NpyKUHbI OT 1
MIPUJIOKEHHOM CHUIIBD»

21 [[“IBnenueTsiroTenus. CunaTskecTu 1




22 CBsi3b MEX]ly CUJION TsKeCTH U Maccol Tena. Bec Tena. Pemenue 3anay no teme "Cuna TskecT" 1
23 Cuna TspKeCTH Ha Jpyrux IiaHetax. Gu3ndeckuexapakTepUCTUKHUILIAHET 1
24 N3mepenuecui. Jlunamomerp 1
25 Becrena. HeBecomocts 1
26 CrnosxeHue IByX CUJI, HallpaBJIE€HHBIX 110 OJHOW NpsAMOi. PaBHOIEHCTBYOIIAsACHIT 1
27 Pemenue 3anay no treme "PaBHozeicTByromas cui" 1
28 Cuna Tpenus u e¢ Bupl. TpeHue B IPUPOJIE U TEXHUKE 1
29 JlaGopaTopHnas paboTa «l/3yueHne 3aBUCIMOCTH CHIIBI TPEHUS CKOJIBKEHHS OT CHJIIBI IaBJICHUS U 1
XapakTepa CONPUKACAIOIINXCSI TOBEPXHOCTEN»
30 Pemienue 3a1a4 Ha onpeieneHrne paBHOCHCTBYOIIEH CUIIBI 1
31 Pemenue 3amau mo remam: «Bec tenay, «I'paduueckoe nzodpaxenne cuim», «Cuib, 1
«PaBHOZIEUCTBYIOIIAS CUIT»
30 KontponbHas pabora 1o temam: «MexaHndeckoe JBUXeHue», «Macca, I0THOCThY, «Bec Tenay, 1
«['paduueckoe nzodpaskenue cuin», «CUIbD
33 Hapnenne. CriocoObl yMEHBIICHUS U YBEITMUCHHS JTABICHUS 1
34 JlaBieHue raza. 3aBUCUMOCTb JIaBJIEHUS raza oT 00beMa, TeMIepaTypbl 1
35 Ilepenaua naBieHus TBEPABIMU TENIAMHU, KUJIKOCTSIMU U razamu. 3akoHIlackans 1
36 JlaBneHue B )KUAKOCTH U Ta3e, BI3BAHHOE IEHCTBUEM CHIIBI TSHDKECTH 1
37 Pemenue 3anau no teme «J/laBienue B ’KUIKOCTH U rasze. 3akonIlackans» 1
38 Coobmaromuecsicocy bl 1
39 IManpaBnmuueckuiinipecc 1
40 Manometpsl. [IopiIHEBON KU IKOCTHBIMHACOC 1
41 ATmocdepa 3emiin 1 IPUYUHBI €€ CYIIECTBOBAHUS 1
42 BecBosnyxa. ATMochepHOoeaBiIeHne 1
43 W3mepenue atmocheprHoro nasienus. Oneit Toppuuennu 1
44 3aBHCUMOCTH aTMOC(EPHOTO JTaBJICHHUS OT BHICOTHI HAJI YPOBHEM MOPS 1
45 bapomerp-anepoua. ATMocdepHoe 1aBjIeHHEe Ha PA3ITUYHBIX BBICOTAX 1
46 Pemenwue 3anad o reme "' AtmocdepHoe napienue" 1
47 JlelicTBUE KHUJIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeNo. ApXHUMeJ0BacuIa 1
48 JlaGopatopHnas paboTa «OnpeeneHre BbITATKUBAIOLIECH CHIIBL, IEHCTBYIOLIEH Ha TEIo, 1




MOrpy>KEHHOC B JXKUIAKOCTbH»

Jlaboparopnas padota o Teme «VccrnenoBanne 3aBUCHMOCTH Beca Tejla B BOJIE OT 00bEMa

49 MOTPYKEHHOU B KHUIKOCTh YaCTH TeIlay» 1
50 [1naBanueren 1
51 JlaGoparopHas Pa60Ta "KOH‘CTpYI/IpOVI?aHI/IC apeoMeTpa WM KOHCTPYHUPOBaHUE JIOAKH U 1
orpezieNieHUe €€ rpy30MoAbEMHOCTH
52 Pemenue 3va):[aq o temam: «llnaBanue cynos. Bo3ayxonnaBanuey, «JlaBiieHue TBEPIbIX TE, 1
KHUJIKOCTEH U Ta30B»
53 KonTpomnbHas padbota mo Teme «/laBneHue TBepabIX Tel, KUJAKOCTEH 1 ra30B» 1
54 Mexannyeckaspadbora 1
55 MommHocTh. EMMHUIBIMOIITHOCTH 1
56 Ypoxk-uccienopanue "PacueT MOITHOCTH, pa3BUBAEMOU IPU MOAbEME 1O JIeCTHUIIE" 1
57 [IpocTteie Mexanu3mbl. Peruar. PaBHOBecHe cuil Ha pbyare 1
58 Prruaru B Texnuke, ObITy U ipupoje. Jlaboparopuas padota «lccrnenoanue ycnoBuit 1
PaBHOBECHSI phIUara
59 Pemenue 3ana4 nmo Teme «Y cJIOBHsI pAaBHOBECHS pbluara 1
60 Koaddumment nonesnoro nericteust mexanusma. Jlaboparopuas padbora «M3mepenne KI1J] 1
HAKJIOHHOM TJIOCKOCTH»
61 Pemenue 3amau o teme "Pabora, momaocTs, KIT" 1
62 Mexanunueckas sHeprusi. Kunetndeckas v moTeHIMaIbHAas SHEPTUs 1
63 3aKOHCOXPaHEHUAMEXAHUYECKONIHEPTUH 1
64 YPoK-3KCIIEpUMEHT 110 TeMe "DKCIIEPUMEHTAIILHOE OTPEICICHHE U3MEHEHNS KHHETHIECKON U 1
MOTCHIINATHLHON YHEPTHH MPU CKATHIBAHUH TeJIa TI0 HAKJIOHHOH TTOCKOCTH"
65 KonrtponsHas padora no reme «PaboTa u MOIHOCTb. DHEPIrUs» 1
66 PesepeHsiit ypok. Pabora ¢ Tekctamu 1o Teme "MexaHHUecKoe ABIKeHHe" 1
67 Pesepubrit ypok. Pabota ¢ Tekctamu 1o Teme "JlaBneHue TBEPABIX Tell, )KUAKOCTEH 1 ra3oB" 1
68 PesepBHEIit ypok. Pabora ¢ Tekcramu 1o Teme "Pabora. MomHocTs. DHeprus" 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




8 KIIACC

KoanuyecTBO 4acoB

Ne o/ Temaypoka Beero
1 OcHOBHBIE MOJOXKEHUS MOJIEKYISIPHO-KMHETUYECKOM TEOPUU U UX OMBITHBIEC MOATBEPIKICHUS 1
2 Macca u pa3mep aTOMOB U MOJICKYJI 1
3 Monenu TBEPAOTO, JKUIKOTO U ra3000pa3HOro COCTOSTHU BelllecTBa 1
4 OObsicHeHHE CBOMCTB TBEPAOTO, KUJKOTO U ra3000pa3HOro COCTOSHUI BEllleCTBA HA OCHOBE 1
MOJIOKEHUH MOJIEKYISIPHO-KHHETHYECKOW TEOPHU
5 Kpucrannmaeckue u amopHbIETENA 1
6 CmauuBaHue U KanuuisipHOCTh. [loBepXHOCTHOE HATSHKEHUE 1
7 TennoBoepacIMpeHHe U CKATHE 1
8 Temmnepatypa. CBsi3b TEMIIEPATYPhI CO CKOPOCTHIO TEIIJIOBOTO ABM)KEHUS YaCTHUIL 1
9 Buyrpennss sneprusi. CriocoObl U13MEHEHHsI BHYTPEHHEH SHEPTUU 1
10 Buapitermonepenaun 1
1 VYpoxk-koHdepenuus "[IpakTuyeckoe HCIOIb30BaHNUE TEIIOBBIX CBOMCTB BEIIECTB U MaTepHajIoB 1
B LIEJIIX dHeprocoepexeHus"
12 KomnuectBo TeIU1oTEL. Y IeNbHAATEINIOEMKOCTE 1
13 VYpaBHeHue TeroBoro 0ananca. Termmoo0MeH 1 TEII0BOE paBHOBECHE 1
14 Ha6opauTopHa51"pa60Ta "UccnenoBanue sSiBIEHUS TEIJI000MEHA TIPU CMEIIMBAHUH XOJIOHOU U 1
TOpsTYCH BOIBI
15 Pacuer konudecTBa TEMIOTH, HEOOXOAUMOTO JJIsi HATPEBaHUS TeJla U BBLACISEMOT0 UM IIPH 1
OXJIaXKICHUH
16 JlaGopatopHas pabota "OrnpeneneHue yienbHOMN TEMI0EeMKOCTH BeriecTBa" 1
17 OHeprus TommBa. Y IenbHasl TeI10Ta CrOpaHus 1
18 [InaBneHne u OTBEpIEBaHNE KPUCTALTMIECKUX Tell. Y AeTbHAsITEeIUIOTAILIaBICHHUS 1
19 JlaGopaTtopHast pabota "OnpeneneHue yaeapHON TeIUIOTHI TIaBJISHUS Jibaa" 1
20 [TapooOpa3oBanue 1 KoHAeH caIws. Mcrmapenue 1
21 Kunenue. Y nenbHas TeruoTa napoodpazoBaHus U KOHACHCAIIMU. 3aBUCUMOCTb TEMIIEPaTyphI 1

KUIIEHUS OT aTMOC(EpPHOTro TaBICHUS




22

Brnaxnocts Bo3ayxa. JlaboparopHas padora "OmnpenencHiue OTHOCUTEIBHON BIAXKHOCTH BO3ayxa"

1
23 Pemenue 3aa4 Ha onpeieNieHNe BIAKHOCTH BO3/IyXa 1
24 [Tpunnuns! paboThl TEMIIOBIX ABUTaTeneil.” [lapoBas TypOuna. JIBUraTenbBHYTPEHHET OCTOPAHHS 1
25 KIIJ remmosoro nsurarens. TerioBble JBUTATENN U 3aIATA OKPYKAIOLIEH CpeIbl 1
26 3aKOH COXpaHEHUs U MPEBPALCHHUS YHEPTUU B TEIUIOBBIX MTPOIECCAX 1
97 [TonroroBka Kk KOHTPOJIBHOM paboTe 1o Teme "TeroBbIe SBICHHS. 1
W3meHeHnunearperaTHbIXCOCTOsIHUM B ecTBA"
28 KontposbHas padora o teme "TermmoBbie sBieHus. M3MeHeHHearperarHpIXCOCTOSTHUBEecTBa " 1
29 Dnexrpu3amus Tei. [[Ba poja 3NMeKTPUIECKUX 3apsiioB 1
30 Ypok-uccienoBanue "IISKTpU3AUS T HHIYKINEH U TIPU COTPUKOCHOBEHUH" 1
31 B3aunmopeiicTBue 3apskeHHbIX Tell. 3akoH Kynona 1
32 DnekTpuueckoe noie. HanpsskeHHOCTH SMEKTPHIECKOrO NOJIS. 1
[IpuHIMTICYIepIIO3UIMUAIIEKTPHYECKUXITOIEH
33 Hocurenu snexTpuueckux 3apsaaoB. DieMeHTapHbli 3apsan. CTpoeHrnearoma 1
34 [TpoBOAHUKY U AMDIEKTPUKHU. 3aKOH COXPAHEHHS ANEKTPUUYECKOTO 3apsaa 1
35 Penrenue 3aau Ha MpUMEHEHHE CBOMCTB JIEKTPUUECKUX 3apsAI0B 1
36 ONEeKTpUUECKU TOK, YCIOBHS €r0 CyIeCTBOBaHM. VICTOUHUKHMANEKTPHUUECKOTOTOKA 1
37 JleicTBHSA 2IEKTPUUECKOTOTOKA 1
38 VYpok-uccnenoBanue "JlelicTBUE 3IEKTPUUECKOTO TOJISl HA TPOBOJHUKYU U JUDJIEKTPUKA" 1
39 DIIEKTPUUYECKHI TOK B METAJUIAX, )KUAKOCTSIX U ra3ax 1
40 DJeKTpUUecKas 1ielb U €€ COCTaBHbIE YaCTH 1
41 Cuna Toka. JJaboparopHas pabdota "M3MepeHue u peryiupoBaHue CUIbl TOKa" 1
42 3JI€KTpI/I‘-ICCI$'O€ HanpsbkeHnue. Bonbtmetp. Jlabopatopuas padota "U3mepeHue u peryinnpoBaHue 1
HaATPSDKEHUS
43 ConpoTuBieHre MPOBOJAHUKA. Y IEIIbHOE CONPOTUBIICHHUE BEILIECTBA 1
44 JlabopaTtopHnas pabota "3aBHCUMOCTH aneKTqueCKoro"conpomBneHm MPOBOJHUKA OT €T0 1
JUTMHBI, TIJIOMIAH MTOTIEPEYHOr0 CEUCHUS U MaTepuaia
45 3aBUCHMOCTh CHJIBI TOKA OT HampspKeHUs. 3akoH OMa AJis ydacTKa e 1
46 JlaGopaTtopHas pabota "VccienoBanne 3aBUCUMOCTH CHJIBI TOKA, HYIIIETO Yepe3 Pe3ncTop, OT 1

COTIPOTUBIIEHUS PE3UCTOPA U HANIPSKEHUS Ha pe3ucTope”




47 [TocnenoBarenbHOE U MapauIeIbHOE COCTUHEHUS IPOBOAHUKOB 1

48 JlabopaTtopHnas pabora "HpOBePKa MpaBUJIa CIIOKEHUS HAIPSKEHUHN TIPU MTOCIIEI0BATEILHOM 1
COEJIMHEHUH JIBYX PE3UCTOPOB

49 Ha6opaTop1'{'a;1 pabota "[IpoBepka mpaBuiIa A CUIIbI TOKA P NapAJUIETbHOM COCTUHEHUN 1
PE3UCTOPOB

50 Pemenue 3anay Ha npuMeHeHune 3akoHa OMa Ui pa3IMuyHOro COEAMHEHNS IPOBOIHUKOB 1

ol Pabota u MoutHOCTH 3MeKTpUYEcKOro Toka. 3akon/>koymns-Jlena 1

52 JlaGopaTtopHnas pabota "OnpeneneHrne pabOThl 1 MOIITHOCTH AJIEKTPHUYECKOTO TOKA" 1

53 DNeKTpUYecKHe e U OTPeOUTENH AEKTpudIeckoi sHepruu B OpITy. KopoTkoe3ambikaHue 1

54 [MonroroBka Kk KOHTPOJIBHOM paboTe 1o TeMe "DIeKTPUIECKHe 3aps/Ibl. 3apsHKESHHBIEC TENa U UX 1
B3auMOJIeUCTBUS. [10CTOSTHHBINAIEKTPUUECKUUTOK"

55 KOHTpOJ‘IBE—IElH paboTa 1o Teme L'BJIGKTpI/I‘IeCKI{e 3apsiibl. 3apsKEHHBIE TeIa U UX 1
B3anMoJieiicTBUA. [10CTOSAHHBINAIEKTPUYECKHMUTOK"

56 ITocToSTHHBIEMAarHUTHI, UXB3aNMOCHCTBHE 1

o7 VYpok-uccnenosanue "M3ydenne nosuei mocTOSHHBIX MarHUTOB" 1

58 MaruauTtHoe nosne. MarauTHoe 1oJie 3eMJIM U €ro 3Ha4eHHe I KU3HU Ha 3eMiie 1

59 OmneiT OpcTena. MarHuTHOE MOJI€ 3IEKTPUUECKOT0 TOKa MarHuTHoe 1oJie KaTylKu ¢ TOKOM 1

60 [Ipumenenue anekTpoMarHuToB B TexHUKe. JIabopaTopHas padora "U3ydueHue neiictBust 1
MarHUTHOTO MOJIsl Ha TPOBOJAHUK C TOKOM"
DNeKTpoABUTaTENb IOCTOSHHOTO ToKa. Mcnonbp3oBanue aniekTpoaBuraTesieil B TEXHHYECKUX

61 yCTpOMCTBax M Ha TpaHcnopre. JlabopaTopHaspabora "KoHcTpyrnpoBanue u 1
U3y4eHHepadOoThIdIEKTpoABUTaTENs"

62 Oneiter @apanes. 3akoH 3JeKTpOMarHUTHOM MHAyKIuu. [Ipasuno/lenna 1

63 Onektporereparop. CrocoOb! MOTyISHUsI STEKTPUICCKON SJHEPTHH. DIEKTPOCTAHIINN Ha 1
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTUU

64 [TonroroBka Kk KOHTPOJIBHOM paboTe 1o TeMe "DNeKTpUUeCKue U MarHUTHbIE SIBJIeHUS" 1

65 KonTtponbHas pabota no teme "DNeKTpHUUECKUE U MarHUTHBIE SBJICHU" 1

66 PesepBHblit ypok. Pabota ¢ Tekctamu no teme "TeruioBsie sBneHus" 1

67 PesepsHslit ypok. Pabora ¢ Tekcramu no teme "IlocTosiHHBIN nekTpruyeckuii Tok" 1

68 PeseprHblit ypok. Pabora ¢ Tekctamu o Teme "MarHuTHbBIE SIBICHHS" 1
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9 KUIACC

KoanuyecTBO 4acoB

Ne n/m Temaypoka Beero
1 MexannueckoeBrkeHue. MaTtepuanbHasTOUKa 1
2 Cucrema orcuera. OTHOCUTENILHOCTh MEXaHUUECKOT'O IBHKEHUS 1
3 PaBHOMEpHOETTPAMOIIMHEHHOCIBU)KEHHE 1
4 Hepasaomepnoe npsmonnneiinoe nuxeHne. CpeaHsis © MTHOBEHHas CKOPOCTh 1
5 [IpsimoHEHHOEPABHOYCKOPEHHOEABUKEHHUE. Y CKOPEHHUE 1
6 CKOpOCTh IPSAMOJIMHEHHOTO PaBHOYCKOPEHHOTO IBIKeHHA. | paduk ckopoctu 1
; JlabGopaTtopHast padota "OrnpenenieHne yCKOPEHUs Tea Mpyu PaBHOYCKOPEHHOM JIBUKEHUH T10 1
HAKJIOHHOM 11ockocTh"
8 CBoboanoe nagenue ten. OnbiTel [anues 1
9 PaBHOMEpHOE IBIKEHUE TIO OKpY)HOCTH. [lepron u yactora obpamienus. JInnelinas u 1
YIJI0BasiCKOPOCTH
10 LlenTpoCcTpeMUTETLHOCYCKOPEHHE 1
11 [Iepssbiit 3ak0oH HproToHa. BexTop cuisl 1
12 Bropoii 3akon HetoToHa. PaBHO Gl CTBYIOIAs crjla 1
13 Tpernii 3akoH HproToHa. Cynepno3uiys cui 1
14 Pemenue 3a1ay Ha npuMeHeHUe 3akOHOB HbroTOHA 1
15 Cunaynpyrocru. 3akonl yka 1
16 Pemenue 3anaq no reme «Cuiia ynpyroctu» 1
17 JlaGopaTtopHast pabota «OnpeaenieHne KECTKOCTH MPYKHUHBD) 1
18 Cunarpenus 1
19 Pemenue 3anau no reme «Cuiia TpeHUS» 1
20 JlaGopatopHas pabota "Onpenenenue KodpPUIMEHTa TPEHUS CKOIbKEHHS " 1
21 Pemenue 3anaq no reme "3akonsl Herorona. Cuna ynpyroctu. Cunarpenus" 1
22 Cuna TSKeCTH U 3aKOH BCEMHUPHOTO TSITOTEHUSI. Y CKOPEHHNECBOOOHOTOMIaICHHS 1
23 VYpoxk-koHpepenuus "JIBrkeHHe Tell BOKPYT IpaBUTAIMOHHOTO LeHTpa (CoHeuHas cuctema). 1

TamaxTuxn"




24 Pemenne 3ampau no teme "Cuiia TSKECTH U 3aKOH BCEMUPHOTO TATOTEHUS" 1
25 IIepBas kocMuueckas CKOpocTb. HeBECOMOCTD U IIEperpy3Ku 1
26 PaBHOBef}I/Ie MfTepHanLHoﬁ‘ TOYKH. AOCOITIOTHO TBEPI0€ Tell0. PaBHOBECHE TBEPAOTO Tela C 1
3aKpeIUICHHON OCBIO BpALICHHUS
27 MowmenTcuisl. LleHTpTsbkecTn 1
28 Pemenue 3amay mo teme "MomeHT cuibl. LlenTpTsikecTn" 1
29 [ToaroToBka Kk KOHTPOJIBHOU padoTe mo TeMe "MexaHnueckoe ABuxeHue. Bzanmonericrueren"” 1
30 KoHnTtposbHas paborta o teme "Mexanudeckoe qBmkeHne. Bzanmopeiicteueren" 1
31 Nmnynse Tena. UMitynbe cuiibl. 3aKOH COXpaHEHUs UMITYJIbCa. YTIPyroe u 1
HEYIPYTOeB3aUMOJICHCTBIE
32 Pewenue 3anau no teme "3aKoH COXpaHEHUs UMITyJbca" 1
33 Ypok-koadepenuus "PeakTHBHOE ABIKEHHUE B IPUPOJIE U TEXHHUKE" 1
34 MexanuueckasipaboTa 1 MOITHOCTb 1
35 PaGota cuibl TS>KECTH, CUJIBI YIIPYTOCTU U CHITBI TPEHHUS 1
36 JlaGopatopHas pabota «Onpenenenne paboTbl CUiIbl TPEHUS IIPU PABHOMEPHOM JIBI)KEHUU Tella 1
110 TOPU30HTAITLHON TIOBEPXHOCTHY
37 CBs13b sHepruu u padotsl. [loTeHnManpHas sHeprus 1
38 Kunernueckas sueprusi. Teopema 0 KHHETUYECKON SHEPTUH 1
39 3aKOH COXpaHEHUS DHEPTUH B MEXaHUKE 1
40 JlaGopatopHas paboTa «VI3ydeHne 3aKk0OHa COXpaHEHHUsI SDHEPTUI 1
41 KonebarenbHoe 1BUKEHUE U €T0 XapaKTEPUCTUKH 1
42 3aryxaroiue Koiebanus. BeinyxaeHHbie konebanus. Pezonanc 1
43 MaremaTnueckuil ¥ pyKMHHBIMMAITHUKA 1
44 VYpok-uccienoBanue «3aBUCUMOCTB epHOa KOJICOAHUH OT KECTKOCTH MPY>KUHBI K MacChl 1
rpy3a»
45 [IpeBparieHrie sHEPTUU IPU MEXAHUUECKUX KOJIEOaHUSIX 1
46 JlaGopatopHas paboTa «Omnpenenenne 4acToThl U Iepuo/ia KoieOaHui Mpy>KUHHOTO MassTHUKAY 1
47 JlaGopatopHas pabota «IIpoBepka HE3aBUCUMOCTH MEepHOAA KOJIeOaHUH rpy3a, MOBEIIEHHOI0 K 1
HUTH, OT MacChl Tpy3a»
48 Mexanudeckne BoHbI. CBOMCTBa MEXaHWYECKHUX BOJH. [Ipo10IIbHBIEC M TIOTIEPEYHBICBOTHEI 1




49 Ypok-koH(pepenus "MexaHndeckue BOITHBI B TBEpAoM Teie. CellcMUIeCKIEeBOTHBI" 1

50 3ByK. PactipocTpanenue u oTpaxeHue 3ByKa 1

ol VYpok-uccnenosanue "HabnrogeHue 3aBUCUMOCTH BBICOTHI 3ByKa OT 4acTOTHI" 1

52 I'pomkoCTb 3ByKa 1 BbICOTA TOHA. AKYCTUYECKUIPE30HAHC 1

53 VYpoxk-koudepenuus "YbpTpa3Byk U HH(pa3ByK B IPUPOJIE U TEXHUKE" 1

54 [TonroroBka Kk KOHTPOJILHOU paboTe 1Mo TeMe "3aKOHBI COXpaHeHHss. MexaHnuecKueKoaeOaHus u 1
BOJIHBI"

55 KoHTposbHas pabota 1o Teme "3aKkoHbI cCOXpaHeHUs. MeXaHU4eCKHEeK0Ie0aH s U BOTHBI" 1

56 DNeKTpOMarHUTHOENoJe. DJIEKTPOMAarHUTHBIEBOJIHBI 1

o7 CBolCTBa’IEKTPOMAarHUTHBIXBOJIH 1

58 YpOK-KOH(bepeHI{I/ISI "LHIﬁaJ'Ia AIIEKTPOMArHUTHBIX BOJH. Mcronb30BaHue 3JIEKTPOMArHUTHBIX 1
BOJTH JIJIsl COTOBOM CBSI3H

59 VYpok-uccnenoBanue "M3yuenne cBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIIbIO MOOMIIBHOTO 1
tenedona"

60 Pemienue 3aau Ha onpeiesIeHUEe YaCTOTHI M JUIMHBI JIEKTPOMArHUTHOM BOJIHBI 1

61 DnekTpoMarHuTHas mpupojaa ceera. CKopocTh cBeTa. BoiHOBBIECBOWCTBaCcBETA 1

62 Wcrounuku ceera. [IpsmonuneiiHoe pacripoctpanenue cBeta. 3atMeHusiConHua u JIyHsl 1

63 3aKkoH OTpaXeHUs CBeTa. 3epkaia. Pemenue 3a1aq Ha MpUMEHEHHE 3aKOHA OTPAKEHHSI CBETa 1

64 [Ipenomenue cBeta. 3aK0H MPETOMIICHHS CBETA 1

65 [TommHOE BHYTpEeHHEE OTpaykeHHE CBeTa. Vcronb30BaHIe TOTHOTO BHYTPEHHETO OTPaYKEHHSI B 1
ONTUYECKHUX CBETOBOAAX

66 JlaGopatopHas pabota "MccneqoBanne 3aBUCUMOCTH yIila MPETIOMIICHHUS CBETOBOTO JIyda OT yriia 1
MajJieHus Ha TpaHulle "BO3yX-CTeKI0""

67 VYpoxk-koHdpepenuus "Vcronp3oBaHue MOJTHOTO BHYTPEHHETO OTPasKEHUs: CBETOBO/IBI, 1
ONTUKOBOJIOKOHHAS CBS3B"

68 JIunzbl. OnTHYECKasCUTATUH3bI 1

69 [TocTpoennen3obpaxxeHuil B TMH3aX 1

70 Ha6op'a'1TopHa;1 pabota "OnpeneneHue (OKYCHOTO PaCCTOSHUS U ONITUYECKOM CHIIbI cOOMparomei 1
JIMH3bI

71 Ypok-koHdpepenuus "OnTuuecKkue TMH30BbIe TPUOOpH" 1




72 I'na3 xak ontuyeckas cucrema. 3peHue 1
73 Ypoxk-koudepenuus "edexrsl 3penus. Kak coxpanuts 3penue” 1
74 Paznoxenue 6enoro ceera B criekTp. OnbiTel HhtoTOHA. Cll0)k€HHE CIIEKTPAIbHBIX LIBETOB. 1
Hucnepcusceera
75 JlaboparopHas padoTa "OnbITHI IO Pa3IoKEHUIO 0€JI0ro CBETa B CIIEKTP M BOCHPUSITHIO LIBETA 1
MIPEIMETOB MPU X HAOIIOEHUH Yepe3 IIBETOBbIE (GUILTPHI"
76 Ypoxk-nipaktukyMm "BoiHOBBIE CBOWCTBA CBeTa: qUcCTepcHs, HHTepepeHnns u qudpakuus” 1
7 OmneiTel Pe3epdopaa u rmianeTapHas Moieb aToMa 1
78 IToctynater bopa. Monens atoma bopa 1
79 Hcenyckanue u norsonieHue ceeta aroMoM. KBaHTsl. JIMHE4aThIeCIEKTPhI 1
80 Ypoxk-npaktukym "HabmoieHre cieKTpoB UCITycKaHus " 1
81 PagnoakTHBHOCTE U €€BUIBI 1
82 Ctpoenue aToMHOTO siipa. HykimoHHas MoJienb 1
83 PannoaktuBHBICIpeBpamieHus. M30Tomsl 1
84 Pemenue 3amad o teme: "PagroakTuBHbIE MpeBpanieHus" 1
85 [Tepuoanonypacnama 1
86 VYpok-koHpepeHnnus "PaguoakTUBHbIE U3TYUYE€HUS B IPUPOJIE, METULIUHE, TEXHUKE" 1
87 SAnepHble peakiyy. 3aKOHBI COXPaHEHUS 3apsI0BOr0 U MaCCOBOT'O YHCET 1
88 DHeprus cB3M aTOMHBIX sep. CBsA3b MacChl U DHEPTUU 1
89 Pemenue 3anau no teme "Snepueie peakuun" 1
90 Peaknuu cunTe3a u nenenus saep. Mcrounnku sueprun ColrHIa U 3BE3]1 1
91 VYpok-koHpepennus "Anepnas sHepretuxa. JleiicTBUS paaAoaKTUBHBIX N3Ty4YE€HUN HA KUBBIE 1
OpraHu3msl"
92 [TonroroBka Kk KOHTPOJIBHOI paboTe Mo TeMe "DIEeKTPOMAarHUTHOE MOoJIe. 1
DNeKTpOMarHuTHhIEBOJIHBI. KBaHTOBbBIEsIBIIEHUS "
93 KonTponbHas pabota mo Teme "INeKTpOMarHuTHOE MoJie. DIeKTPOMarHUTHbIEBOIHBI. 1
KBanroBsiesiBneHus"
9 [ToBTOpenwue, 0600meHue. Jlaboparopusie paboTsl o Kypcy "B3aumoneticteue ten" 1
95 [ToBTOpenue, 0600MIeHNE. Penienre pacyeTHRIX U KaYeCTBEHHBIX 3a1a4 1o TeMe ""TeroBbie 1

npoiecch”




96 [ToBTOpenue, 0600meHne. Pemenue pacueTHBIX U KaueCTBEHHBIX 3a1a4 1Mo Teme "KIIJ] TemmoBbix 1
nBurareneit”

97 IToBTOpeHue, 0600meHNE. Penenre pacueTHBIX M KaueCTBEHHBIX 3a1a4 1o Teme "KIT/] 1
3JIEKTPOYCTaHOBOK"

98 [ToBTOpenue, 0606menue. Jlaboparopusie padboTsl 1o Kypcy "CBeTOBbIE sIBICHUS" 1

99 [ToBTopenue, 0600menue. Pabora ¢ Tekcramu 1o Teme "3aKoHbl COXpaHEHHUsI B MEXaHHKe" 1

100 [ToBTOpenue, 0606menue. Pabora ¢ Tekctamu o teme "Konebanws u BOJIHBI" 1

101 IToBTOpenue, 0600meHue. Pabora ¢ Tekctamu 1o Teme "CBETOBBIC sSIBIICHUS " 1

102 [ToBTropenue, 0600menue. Pabora ¢ Tekcramu o teme "KBanToBas u saepHas Gpusuka' 1
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O

IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYEHUKA

®uszuka. 7 kinacc. YueOHuk - [leppimkun A.B.

dusuka. 8 Kiacc.

®uzuka. 9 knacc. YueOnuk - [leppiikun M. M., I'ytHuk E. M., Banos A. .,

ITerpoBa M. A.

METOAUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET






