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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma no (hu3uke Ha ypoBHE OCHOBHOT'O 001I1er0 00pa3oBaHMsI COCTaBJIEHa HA OCHOBE TMOJI0KEHU I
u TpeOOBaHUH K pe3yibTaTaM OCBOCHMsS Ha 0a30BOM YPOBHE OCHOBHOW 00pa3oBaTeIbHON IMPOrpaMMbl,
npencrasieHHbix B @PI'OC 00O, a Taxke ¢ yuérom QenepanbHOil pabodell mporpaMMbl BOCHUTAHUS U
Konuenuuu npenoaasanus yue6Horo npeamera « Dusukay.

Conepxanue mporpaMMmbl 10 (u3uKe HampaBieHO Ha (OPMHPOBAHHE ECTECTBEHHOHAYYHOM
IPaMOTHOCTH O0YyYaroIIMUXCsl M OPraHU3alUI0 n3ydyeHus (PU3MKU Ha JIeSTeIbHOCTHON OCHOBE. B mporpamme
1o (hU3MKE YUYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOro mpeamMera B peanmzanuu TpedoBanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METAINPEIMETHBIM pe3yjIbTaTaM 0OydeHUs], a TaKKe MEXKIPEIMETHbIE CBA3H
€CTeCTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIEr0 00Opa30BaHMs.

[Iporpamma o ¢Gu3uKe ycTaHABIMBACT paclpeieieHne yueOHOro Marepuaia 1o rojam o0yueHus (1o
KJ1accaM), IpeylaraeT NpuMepHYyIo MOCIE0BATEIbHOCTh U3yUEHHs TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS
MPEMETHOTO COJICPKAHUS U YUETE BO3PACTHBIX 0COOEHHOCTEH 00yUarOMIMXCs.

ITporpamma no ¢usuke pa3paboTaHa C EIbI0 OKa3aHU METOAMYECKONW IOMOIIY YUUTENIO B CO3aHUU
paboueii mporpamMmbl 0 y4eOHOMY TPEIMETY.

®dusnka ABISETCA CHCTEMO0OPa3yOIUM Il €CTECTBEHHOHAYYHbBIX YUEOHBIX MPEIMETOB, MTOCKOIbKY
(bu3nvecKne 3aKOHBI JIS)KAT B OCHOBE MIPOIIECCOB M SIBJICHHUM, H3y4aeMbIX XUMHUEH, OMoIoruei, acTpoHOMUEH
u Gusnueckoii reorpadueil, BHOCUT BKJIa/l B €CTECTBEHHOHAYUHYIO KAPTUHY MUPA, IPEAOCTABIsAET Haubosee
SICHBIE 00pa3I[bl MPUMEHEHHSI HAy9HOTO METO/1a TO3HAHUS, TO €CTh CII0C00a MOTY4YEeHUS JOCTOBEPHBIX 3HAHUH
0 MHpe.

Onna U3 TIIaBHBIX 3a7a4 (PU3MUECKOTO 00pa3oBaHUs B CTPYKType 00IIero oOpa3oBaHUs COCTOUT B
(bopMHPOBaHNUN €CTECTBEHHOHAYYHOM IPaMOTHOCTH U MHTEpeca K HayKe y 00y4arouxcsl.

Wzydenune ¢pus3uknm Ha 6a30BOM YpPOBHE MPEAIONIATaeT OBJIAJCHHUE CIEAYIONIMMUA KOMIIETEHTHOCTSMH,
XapaKTepU3yIOIUMHU €CTECTBEHHOHAYUHYIO0 IPaMOTHOCTb!

® HAay4HO 00BACHATH SIBJICHUA,
® OICHHUBAThb U IIOHUMATH 0COOCHHOCTU HAay4YHOI'O UCCJICAOBAHUAA,
e UHTCPIIPECTUPOBATH JAHHBIC U UCIIOJIB30BATh HAYYHBIC NOKA3ATCIbCTBA AJIA IMOJTYYCHHA BBIBOLOB.

Ienu u3ydyeHus (puU3MKK Ha YpOBHE OCHOBHOTO 00mIero oOpa3oBaHus ompeneneHbl B Konnenuuu
npenoaaBaHust yueOHoro npeamera «dusuka» B 00pazoBaTeIbHBIX opranu3zamnusix Poccuiickoit denepanun,
peanu3yoluX OCHOBHBIE 00IIe00pa3oBaTeNbHbIe IPOrpaMMbl, YTBEpKAEHHOM pemienuem Koinerun
MunuctepctBa npocsetienus Poccuiickoit @enepanuu (nporokos ot 3 nekadpst 2019 r. Ne [IK4BH).

Henau usyvyenus ¢pusuku:

e IIpUOOpETEHHE MHTEpPECA U CTPEMJICHHSI 00YyYaIOIIUXCS K HAYYHOMY HM3Y4YEHUIO NMPUPOAbI, pa3BUTHE
UX UHTEJUIEKTyalIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
e pa3BUTHE TPEJCTABICHUNA O HAYYHOM METOJe MO3HAHUA U (HOPMUPOBAHHME HCCIEIOBATENHCKOTO
OTHOIIEHUSA K OKPY>KalOIIUM SIBIICHUSIM;
e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysbTaTa M3Y4YEHHs OCHOB CTPOCHHUS MaTEpUU U
(byHIaMEHTaIbHBIX 3aKOHOB (DU3UKHU;
e (opmupoBaHHE MPEACTABICHUN O PONK (HUZUKU TSl Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU
W TEXHOJIOTHIA;
e pa3BUTHE TMPEJACTABICHUI O BO3MOXHBIX cdepax Oyaymield HpodeccCHOoHaTbHON NesATeNTbHOCTH,
CBSI3aHHOM C (PM3HMKOM, MOATOTOBKA K JTalbHEHUIIIEMy O0OyYEeHHUIO B ’TOM HAIPaBIICHUH.
JlocTiKeHHe 3THUX ILesed MmporpamMmbsl 1Mo (u3MKe Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
o0ecrieunBaeTcs peleHueM CIeAyoIuX 3a1a4:

e [pHOOpeTeHHEe 3HAHUI O JAMCKPETHOM CTPOEHUHU BEIIECTBA, O MEXAHMYECKUX, TEIJIOBbIX,
JJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJIICHUIX;

e [pUOOpEeTeHHWE YMEHUW ONMCHIBaTh U OOBICHATH (PU3NYECKUE SBICHUS C HCIOJb30BAHUEM
IIOJIyYEHHBIX 3HAaHUH;



e OCBOCHHE METOJIOB pEIICHHS MPOCTEUIINX PacuyETHBIX 3aJad C HCHOJb30BAHHEM (PU3MUYECKHUX
MoO/IeJIel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHUU HaOII0aTh MPUPOIHBIEC SBJICHUS U BBINOIHSITH ONbBITHI, JAOOpaTOpPHBIE pabOTHI U
IKCIIEPUMEHTAILHBIC UCCIICIOBAHMSI C UCIIOJIb30BAHUEM U3MEPHUTEIBHBIX IPUOOPOB;

e OCBOEHHE MPUEMOB pabOThl ¢ MHpOpMaIUeil HU3NUECKOro COAEpKaHUs, BKIItoYas HHGOPMALIUIO O
COBPEMEHHBIX TOCTHKECHUAX (DU3MKH, aHATTU3 M KPUTHUECKOE OLIEHUBAaHHE UH(POPMALIUY;

e 3HAKOMCTBO cO cdepamu npPoGhHEeCcCHOHATBLHOW JEATENBHOCTH, CBSI3aHHBIMU C (U3HKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU HA JJOCTHKEHUSIX (DU3MUECKON HAYKH.

Ha uzyuenue ¢puznku (6a30BbIil ypOBEHb) Ha YPOBHE OCHOBHOTO 00IIET0 00pa3oBaHMs OTBOAUTCS 238 4acoB:
B 7 kyiacce -68 JacoB (2 yaca B HeJenm0), B 8 kiacce -68 dacoB (2 yaca B Heneno), B 9 kinacce -102 gaca (3
yaca B HEZICIIO).



COJAEPKXAHUE YYEBHOI'O ITPEJIMETA

7 KJIACC

Pazgen 1. ®u3nka u €€ poJib B MO3HAHUU OKPYKAKIIET0 MUPA.

®usuka — Hayka o npupojae. SBineHus npupoabl. PU3HUYECKHUE SBICHUA: MEXAHUYECKUE, TEIIOBBIE,
3JEKTPUYECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

dusndeckue BenuuMHBL. M3Mepenne ¢usmueckux BenuunH. Dusmueckue mpubopsl. [lorpenrHocts
n3MepeHuil. MexayHapoaHas CucTeMa eIMHUL.

Kak ¢wusmka u papyrue ecTecTBEHHBIE HAyKH H3ydYalOT MPUPOJY. ECTECTBEHHOHAayYHBI METO]
MO3HaHUS: HAOI0IeHNEe, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKEHHUE TUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE
TUIOTE3, 00BsICHEHHE HA0I01aeMOro siiieHus. Onucanue (pU3NIecKuX SBICHUHA ¢ TOMOIIBIO MOJICTICH.

Jemoncmpayuu.

1. MexaHuyecKkue, TEII0BbIE, IEKTPUYECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.
2. ®usnyeckue NpuOOPHI U MPOIEeIypa MPSMBIX H3MEPEHUN aHAJIOTOBBIM U I (PPOBBIM IPHOOPOM.

Jlabopamopuvie pabomol u onvimol.

Onpenenenne HeHbl JeNIEHUs MIKaJIbl U3MEPUTEIBHOIO ITpHOopa.

H3mepenne paccTossHUM.

W3mepenne 00bEMa KUAKOCTH U TBEPAOTO TeTa.

Onpenenenne pa3sMepoB MabIX TEJ.

N3mepenue temneparypsl py NOMOIIHN KUAKOCTHOTO TEPMOMETPA U 1aTYUKA TEMIIEPATYPBHI.
[IpoBenenue wuccienoBaHUs IO IPOBEPKE TUIOTE3bl: JAIBHOCTh IOJIETA LIAPUKA, ITYLICHHOI'O
TOPU30HTAIILHO, TEM O0JIbllIEe, YeM OOoJIbllIe BBICOTA ITyCKa.
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Paznen 2. [leppoHauyanbHble CBeleHHS O CTPOEHHUH BelllecTBA.

CrtpoeHue BelecTBa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl. OTBITHI, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE
BElIECTBA.

JIBrkeHnue 4vactull BemiecTBa. CBs3b CKOPOCTH JBMKEHHUSI 4YacTHI ¢ TemmepaTypoil. bpoyHoBckoe
newkenue, nuddysus. BzanmoaencTBre 4acTUIl BEECTBA: MPUTHKEHNE U OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHHS BEIIECTBA: CTPOSHUE Ta30B, KUAKOCTEH U TBEPIBIX (KPUCTAJUIMYECKUX) TEI.
B3anMocBsI3p MeX1y CBOWCTBAaMH BEIIECTB B PA3HBIX arperaTHBIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM
cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BO/IBI.

Jemoncmpayuu.

1. Habmronenue OpOyHOBCKOTO TBUYKEHUSI.
2. HaGmonenue quddysnum.
3. HabGmronenwue siBneHUM, 0ObSICHIIOMNUXCS MPUTSIKECHUEM WM OTTAIKMBAHUEM YacTHUIl BEIIECTBA.

Jlabopamopuvie pabomovl u onvimol.

1. Ormenka n1uaMeTpa aToMa METOJIOM PSIOB (C UCTIOIb30BaHUEM (GoTorpaduil).
2. OmnpITH O HAOMIOJACHUIO TEMJIOBOTO PACITUPEHUS Ta30B.
3. OmbIThI IO OOHAPYKEHUIO JEHUCTBUS CUII MOJIEKYJISIPHOTO MPUTSIKEHUS.

Paznen 3. /IBukeHune U B3aUMo/IeiicTBHE TeJl.
Mexannueckoe aBrxeHne. PaBHoMepHOe U HEpaBHOMEpHOE JIBHKeHHE. CKOpocTh. CpeaHsis CKOPOCTh
[P HEPABHOMEPHOM JBHKEHUU. Pacu€r myT u BpeMEHHU IBUKEHUS.



SlBnenne wHepuuu. 3aKOH WHEpUMHM. B3aumoneicTBHE Tel Kak NpUYMHA HM3MEHEHUS CKOPOCTH
IBUKEHMs Tell. Macca kak Mepa HHepTHOCTH Teina. [lnoTHocTh BemecTBa. CBA3b IVIOTHOCTH € KOJIMYECTBOM
MOJIEKYJI B €JUHHIIE 00bEMA BEILIECTBA.

Cuna kak xapakTepuCTHKa B3auMmojeicTBus Ten. Cuna ynpyroct u 3akoH I'yka. M3amepenue cuiiel ¢
IIOMOULIBI0 JUHAMOMETpA. SIBiIcHME TArOTEeHHA M cuila TshkecTH. Cuila TSHKECTH Ha JpYyrux IulaHertax. Bec
tena. HeBecomocth. CiiojkeHue Cuil, HAPaBJIEHHBIX MO OAHOM mIpsiMol. PaBHoxelcTByromas cwi. Cuia
TpeHMsl. TpeHHe CKOIbKEHUS U TPEHUE MOKosA. TpeHue B IpupoJe U TEXHUKE.

Jemoncmpayuu.

HaOmrogenrne MeXaHMYECKOr0 IBUKEHHS Tela.

N3mepenne cKkopoCcTH MPSIMOJIMHEHHOTO JIBUYKCHUS.
HaGnronenue siBieHUs] MHEPLIUU.

Hal6mronenne nsMeHeHus: CKOPOCTH MTPU B3aMMOICHCTBHH TEJL.
CpaBHeHME Macc 10 B3aUMOJCHCTBUIO TEIL.

Ciio)eHue cuil, HalpaBJIECHHbBIX IO OJIHOM MPSMO.

NGO U AL =

Jlabopamopuusie pabomot u onvimel.

1. Ompenenenne CKOPOCTH PaBHOMEPHOTO ABWXKCHHS (IIApUKA B JKUIKOCTH, MOJCIH IJIEKTPUISCKOTO
aBTOMOOWJISA U TaK Jajee).

2. OmnpeneneHne CpeHe CKOPOCTH CKOJIBKEHHUS OpyCKa WM IIApUKa 10 HAKIIOHHOH TUIOCKOCTH.

3. OmpejeneHue MIOTHOCTH TBEPIOTO Tea.

4. OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCHMOCTh PaCTSHKCHHS (IeopMaIuu) MPY>KUHBI OT MPUIOKCHHON
CHUJIBI.

5. OmBITBI, TEMOHCTPHUPYIONINE 3aBUCUMOCTh CHJIBI TPSHHS CKOJIBKEHUS OT Beca Tella M Xapakrepa
COIPHUKACAIOLIUXCS TOBEPXHOCTEH.

Pasnen 4. laBinenune TBEPABIX TeJl, :KUAKOCTEH H I'a30B.

Hapnenue. CriocoObl YMEHbIIEHUS U YBEIUUYEHUs JaBieHus. [[aBneHue rasa. 3aBUCUMOCTb JJaBJICHUS
raza or o0néma, Temrepatypsl. [lepegada maBneHus: TBEPABIMH TEJIaMH, XUIKOCTIMU M Ta3aMH. 3aKOH
[Tackans. IIlHeBMaTHUecKre MalIMHBI. 3aBUCUMOCTb JaBJICHUS JKUAKOCTH OT INIyOWHBI. ['mapocratudeckuit
napaaokc. CooOrmratomuecs: cocyibl. [ uapaBinueckue MEXaHU3MBbI.

Atmocdepa 3eman u arMmocdepHoe AasieHue. [IpUuMHBI CyIIeCTBOBaHMS BO3TYLIHOH OOOJOYKH
3emuu. OnbiT Toppuuennu. U3mepenue arMocpepHOro aBiaeHus. 3aBUCUMOCTh aTMOC(EPHOTO TaBJICHUS OT
BBICOTHI HaJl ypOBHEM Mops. [Ipubopsl 11 n3MepeHust atMoc(epHoro JaBiaeHuUs.

JlelicTBUE *KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJI0. BeITaikuBaroas (apXxuMeioBa) cuia. 3aKoH
Apxumena. [InaBanue Ten. Bo3nyxomnnaBanue.

Jemoncmpayuu.

3aBUCHUMOCTD JaBJICHUS Ta3a OT TEMIIEPATYPHI.

[Iepenaua naBiieHUs KUIKOCTBIO U Ta30M.

Coobmarommecst CoCyIbl.

I'mppaBnuueckuit mpecc.

[IposiBnenue nelictBus aTMoc(hepHOTO JTaBICHHUS.

3aBUCHMOCTH BBITAKUBAIOIIEH CHIIBI OT 00BEMA MOTPYKEHHOMN YaCTH TeJla U MIOTHOCTH KUIKOCTH.
PaBeHCTBO BBITAIKMBAIONIECH CUJIbI BECY BEITECHEHHOM KUIKOCTH.

VYcoBue 11aBaHus TEN: JIABAHUE WK TIOTPYKEHUE TEN B 3aBUCUMOCTH OT COOTHOILIEHUS TUIOTHOCTEMN
TeJa U )KUJIKOCTH.

XN W=

Jlabopamopuvie pabomol u onvimol.

[u—

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOjIe 0T 00bEMa NOrpyKEHHON B )KUAKOCThH YACTH Tea.
Omnpenenenre BITATKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJNO, MOTPYKEHHOE B KHUIKOCTb.
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3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOUIEH CHJIbI, IEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT MACChI
Tela.

4. OmnbIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIONIEH CHJIbI, JIEUCTBYIOIIEH Ha TEIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KHUIAKOCTh YaCTH TeJIa U OT INIOTHOCTH >KUIKOCTH.

5. KoncTpyupoBaHue apeoMeTpa Wi KOHCTPYHPOBAHUE JIOJKU U OIpeieeHre €€ rpy30n0abEMHOCTH.

Pa3znen 5. Pabora 1 MOIIHOCTH. DHEPrus.

Mexanunueckasi pabota. MOITHOCTb.

IIpocTtble MexaHM3MBI: pblyar, OJOK, HaKJIOHHAs IUIOCKOCTh. IIpaBuio paBHOBecusl pelyara.
[IpumeHeHune mpaBuia paBHOBECHS pblyara K O5oKy. «3omotoe mpaBmio» Mexanuku. KIIJ[ mpocteix
MexaHu3MoB. IIpocTbie MexaHu3MBbI B OBITY U TEXHHUKE.

Mexannueckasi sHeprusi. KuHernueckas u noTeHuManpHas sHeprus. lIpeBpamieHue ogHoro Buuaa
MEXaHUYECKOM HEPTUU B APYTroil. 3aKOH COXpaHEHUs JHEPIHU B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomol u onvimol.

1. Ompenenenue pabOTHl CWJIBI TPEHUS IPU PABHOMEPHOM JBW)KCHHH TeJla IO TOPHU30HTAIBHOM
MMOBEPXHOCTH.

2. HccnenoBaHue yCa0OBUM paBHOBECHS pblyara.

N3mepenne KIIJI HakTOHHOM TJIOCKOCTH.

4. HM3yuyeHue 3aKOHA COXPAHEHUSI MEXaHUYECKON SHEPIHUHU.

(98]
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Pa3nen 6. TenyioBble ABJIEHUS.

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKON TEOPUHU CTPOEHHUs BellecTBa. Macca u pa3Mepsl
aTOMOB M MOJIeKyJ1. OMBITHI, TOATBEPKIAIOIINE OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKWUHETUYECKON TEOPUH.

Monenu TBEPAOTO, KUAKOTO U ra3000pa3HOro COCTOSIHUM BerecTBa. Kpucraminyeckue u amopdHbie
tena. OOBSICHEHHE CBOWMCTB Ta3oB, XUAKOCTEH W TBEPABIX TEI HA OCHOBE IMOJIOKEHHUN MOJEKYISpPHO-
KHHETHYeCcKoi Teopun. CMauynBaHNe U KaUJUISIPHBIE sIBJICHUs. TeroBoe pacimpeHue u cxaTue.

Temneparypa. CBsi3b TEMIIEPATYPhI CO CKOPOCTHIO TEINIOBOTO IBUKEHUSI YacTHLl. BHYTpEeHHSIs1 SHEpTUsl.
Crioco6b! U3MEHEHUs BHYTPEHHEHW YHEPTUU: TeIIonepeaya U coBepiieHne padoTel. Busl Temionepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3TyUEHHUE.

KonuuecTBo Temmotel. YaenpHas TEMIOEMKOCTh BEIIECTBA. TeMI00O0OMEH W TEIJIOBOE PaBHOBECHE.
VYpaBHeHue TemnoBoro 6ananca. [1napneHue u oTBepIeBaHNEe KPUCTATNYECKUX BEIIECTB. Y IeIbHAS TETIOTa
nnaBieHus. [TapooOpa3zoBanue u konnencanus. Mcnapenne. Kunenue. VY penbHas TenaoTa napooopa3oBaHusl.
3aBUCUMOCTh TeMIIEpaTyphbl KUTIEHUS OT aTMOC(HEPHOTO AaBIICHUS.

BrnaxnocTs Bo3ayxa.

DHeprus ToIMBa. Y IeiabHask TEMI0Ta CTOPAHUS.

[Tpunnumne: padots! TemnoBsix aurateneit KI1J[ remoBoro npurarens. TenaoBbie ABUTATENN U 3alTUTa
OKpYKarOIIEeH Cpeibl.

3aK0oH COXpaHEHUs U MIPEBPAICHHS YHEPTUHU B TEIJIOBBIX MPOIIECCaXx.

Hemoncmpavyuu.

Hab6mronenne 6poyHOBCKOTO JTBHYKEHUS.

Habmonenue nuddyszum.

HaGnronenue siBiieHUI cMaunBaHUs U KalTWUISIPHBIX SIBIICHHH.

HabntoneHue TerioBoro pacumpeHust Tel.

V3meHeHne naBneHns ra3a Mpu M3MEeHEeHHH 00bhEMa 1 HarpeBaHUH WITA OXJIAXKICHUH.

nh W=



[IpaBuna nuzmepeHus TemnepaTypbl.

Bunael rerionepenayn.

OxJtaxaeHre pu COBEPIIEHUN PaOOTHI.

9. HarpeBanue npu coBeplieHUN pabOThl BHEITHUMHU CUJIAMHU.
10. CpaBHEHHE TEIIOEMKOCTEN PA3JIMYHBIX BEIIIECTB.

11. HaOmronenue KUeHus.

12. HaGmroieHre mocTosTHCTBA TEMIIEPATYPhI IPH TIIaBICHUH.

13. Mojenu TeIUIOBBIX ABUTAaTEIIEH.
14.

Jlabopamopuvie pabomol u onvimol.

© =D

OnbIThl IO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJISIPHOTO IPUTSKEHUS.

OnbITHI 110 BRIpAIIMBAHUIO KPUCTAIOB IIOBAPEHHOW COJIM WIIK caxapa.

OnbIThl 10 HAOIIOIEHUIO TEIIOBOTO PACHIMPEHUS Ia30B, )KUJKOCTEH U TBEPBIX TEIl.

OmnpeneneHue 1aBieHNs BO3LyXa B Oa/UIOHE MINPHLA.

OnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTh JABJICHMS BO3JyXa OT €ro oOb&éMa M HarpeBaHHs WM

OXJIAXKICHMSI.

6. IIpoBepka rumoresbl JMHEHHON 3aBHCHMOCTH JUIMHBI CTOJIOMKA >KMJIKOCTH B TEPMOMETPUYECKOMN
TpyOKe OT TeMIepaTyphbl.

7. HabmoneHue M3MEHEHUs BHYTPEHHEH SHepruu Tejla B pe3ylibTaTe Terionepenayd M padoThl
BHEIIHUX CHUIL

8. MHccnenoBaHue siBJI€HUS TEINIOOOMEHA NPU CMEIIMBAHUU XOJIOJHON U ropsiueil BObI.
OmnpeneneHre KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTNO BOAOW MpU TEIJIOOOMEHE C HArpeTbiM
METAJUINYECKUM LIWJIMHAPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npouecca UCIapeHus.

12. OnpezeneHne OTHOCUTEIbHON BIQXKHOCTH BO3/1yXa.

13. Onpenenenue yneabHON TEIUIOTHI IUIABJICHUS JIbJIA.
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Pasngen 7. DiiekTpu4ecKkne 1 MATHUTHBIC SIBJICHHSA.

Onektpuzaius Tea. JIBa poja SJIEKTPUYECKUX 3apsnoB. B3aumoneicTBue 3apspKEHHBIX Tel. 3aKOH
Kynona (3aBUCMMOCTb CHJIBI B3aUMOJIEUCTBUS 3apSyKEHHBIX TEJl OT BEIMUYHMHBI 3apsA0B U PACCTOSHHS MEXKTY
TeIamu).

Onextpuueckoe 1nose. Hanpspk€HHOCTh — anekTpuueckoro mois. IlpuHnmn — cynepnosunnmm
ANEKTPUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu osnexkTpuueckux 3apsanoB. OJEMEHTapHBbIM dekTpuueckuil 3apsa. CTpoeHue aroma.
[IpoBOAHMKY M TUANEKTPUKU. 3aKOH COXPAHEHUSI AIIEKTPUUYECKOTO 3apsiia.

DNEKTPUYECKU TOK. Y CJIOBHSI CYIIECTBOBAHUS MIEKTPUUYECKOrO TOKA. ICTOYHMKM TOCTOSTHHOTO TOKA.
JlefcTBHSI NIEKTPUUECKOTrO TOKA (TEIIOBOE, XUMUYECKOE, MAarHUTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTIX U
rasax.

Onexktpuueckas uenb. Cuia ToOka. JnekTpuuyeckoe HampspkeHue. CoNpoTHUBIIEHHE TPOBOJHUKA.
VY aenpHOE cONPOTUBIIEHHE BelecTBa. 3akoH Oma s yuactka 1enu. [locienoBarensHoe U napauiebHOE
COEIMHEHHE MTPOBOHUKOB.

Pabota M MOIIHOCTH AJIEKTPHUECKOro ToKa. 3akoH Jxoyns—JleHma. DnexkTpuueckue uUenu Hu
MOTpeOUTENH dIEKTPUUECKOl sHeprun B 0bITy. KopoTkoe 3aMbIkaHue.

ITocTtosiHHBIE MarHUTHI. B3anMozeicTBre TOCTOSHHBIX MarHUTOB. MarHuTHoe noJie. MarHuTHoe 1oiie
3eMiIM M ero 3HadyeHue I KU3HM Ha 3emse. OnbeiT Opcrena. MarHWTHOE Mosie 3JIEKTPUYECKOro TOKa.
IIpuMeHeHnEe DIEKTPOMAarHUTOB B TEXHMKE. JI€HCTBME MAarHUTHOrO TMOJsSI HAa IPOBOJHUK C TOKOM.
DneKTpoABUTaTebh MOCTOSHHOTO TOKa. Mcrnonb3oBaHue 37eKTpoABUTaTeNeil B TEXHUUECKUX YCTPOMCTBax U
Ha TPaHCIOpTE.

Onbiter @apanes. SBnenue smekTpoMarHUTHOW WHAYKIWHU. [IpaBmimo Jlenma. DiekTporeHeparop.
CriocoObl oTy4YeHUs SIEKTPUUECKOI SHEPIUU. DIEKTPOCTAHIIMH Ha BO30OHOBIISIEMbIX HCTOUHUKAX SHEPTUH.

Jemoncmpayuu.
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DJeKTpu3anus Tell.

JIBa pojia JIEKTPUUECKUX 3apsi0B U B3aUMOJICHCTBUE 3apsSKEHHBIX TEll.
Y CTpolCTBO M IEMCTBUE AIEKTPOCKOTA.

DneKkTpocTaTu4ecKas MHIYKIHUS.

3aKOH COXpaHEHMS JIEKTPUUECKUX 3aps/IOB.

[IpOBOIHUKY U TUBIEKTPUKH.

MoaenupoBaHKi€e CUIIOBBIX JTUHUM 3JIEKTPUUYECKOTO TOJISI.

VcTOYHUKY ITOCTOSIHHOI'O TOKA.

JlelicTBUSA AIIEKTPUYECKOTO TOKA.

. DJEKTPUYECKUN TOK B KUJKOCTH.

. 'a30BbIi pazpsi.

. I3MepeHnue cuibl TOKa aMIIepMETPOM.

. VI3amepeHue a51eKTpu4ecKoro HampsH>KeHUs BOJIBTMETPOM.

Peocrar u mara3uH COPOTUBIICHUN.

. B3anmoneiicTBHE ITOCTOSHHBIX MAarHUTOB.

. MoaenupoBaHrue HEBO3MOKHOCTH PA3IAEIEHUS ITOJOCOB MAarHUTA.
. MopaenupoBaHre MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

. OnswiT Dpcrena.

. MarnutHoe noJje Toka. DJIeKTPOMarHur.

. JleficTBHE MarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.

. DJIEKTPOIBUTATEb IMTOCTOSTHHOT'O TOKA.

. UccnenoBanue sBICHUS AJIEKTPOMATHUTHON UHIYKIIHH.

. OnbiTel Papapes.

. 3aBUCUMOCTH HAIPABJICHHUS MHAYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3SHUKHOBEHMSI.
. DJIEKTPOTreHEePaATOP MOCTOSSHHOTO TOKA.

Jlabopamopuusie pabomot u onvimel.

AN I

10.
1.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OmnbITH IO HAOTIOACHUIO SJCKTPU3ALUH TEJI MHAYKIIUEH U TIPH CONPUKOCHOBEHHH.

HccnenoBanue NeHCTBUS IIEKTPUYECKOTO OIS HA TIPOBOJIHUKH U JUDJIEKTPUKU.

COopka u mpoBepKa pabOoThI 3JIEKTPUUECKOH 1IETH TOCTOSHHOTO TOKA.

W3mepenue u perympoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT COMPOTUBIIEHUS PE3UCTOpA U
HaIpsDKEHUS Ha PEe3UCTOPE.

OnpITEI, JEMOHCTPUPYIOLIME 3aBUCUMOCTH JJIEKTPUYECKOTO CONPOTHUBIICHUS IIPOBOJAHHMKA OT €r0
JUIMHBI, TJIOLIAIM MTONEPEYHOro CeYeHUs U MaTepuaa.

IIpoBepka nmpaBuiia CII0KEHHSI HANIPSHKEHUN ITPU [TOCIIE0BATEIbHOM COEIMHEHNH IBYX PE3HCTOPOB.
ITpoBepka mpaBuia Ui CHIIbI TOKA IIPH MapaIeIbBHOM COE€JMHEHUHU PE3UCTOPOB.

Onpenenenne pabOThI HIEKTPUYECKOTO TOKA, HITYILIETO Yepe3 Pe3UCTop.

OmnpeneneHre MOIIHOCTH IEKTPUUECKOTO TOKA, BBIJEIAEMON Ha PE3UCTOpE.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYLIETO YEPE3 JIAMIIOUKY, OT HANPSKEHUS HA HEH.
Omnpenenenne KII/I nHarpesarens.

HccnenoBanne MarHUTHOTO B3aMMOJEMCTBHS IOCTOSIHHBIX MarHUTOB.

W3y4yeHre MarHUTHOTO TOJISl HTOCTOSIHHBIX MAarHUTOB MPU UX OOBbEIMHEHUH U Pa3/IeIICHUN.
HccnenoBanue 1eiCTBUSA JIEKTPUUIECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI B3aUMOJECUCTBUS KaTYIIKH C TOKOM M MarHuTa OT
CWJIBI TOKA U HalPaBJIEHUS TOKA B KaTyIIKE.

N3yyenue neiicTBUS MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

KonctpynpoBanue u usydeHue padoThl 3JIEKTPOABUTaTEIIs.

N3mepenne KI1/] anexkTpoaBuraTebHOM yCTaHOBKH.

OneITBl MO HCCIEIOBAHUIO SIBICHUS AJIEKTPOMAarHUTHOM HMHIYKIMH: HCCIEI0BAaHUE HW3MEHEHUI
3HAYEHUS U HAMPaBJICHUS WHIYKIIMOHHOTO TOKA.
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Pa3nen 8. Mexanu4yeckue siBJICHUS.

Mexannueckoe JBHkeHue. MarepuanpHas Touka. Cucrema orcu€ra. OTHOCHUTEIBHOCTH
MEXaHUYECKOI0 JBM>KEHUs. PaBHOMepHOe npsMonuHenHoe ABukeHue. HepaBHOMepHOE MPSMOIMHENHOE
nBukeHue. CpeHsisi U MTHOBEHHAs: CKOPOCTh TeJla [P HEPABHOMEPHOM JIBH)KEHUU.

Yckopenue. PaBHoyckopeHHOE NpsMoIrHeiHOe nBrkeHne. CBoOoHOE manenue. OnbiThl [Manues.

PaBHOMepHOE aBMxkeHUE 1o OKpyx)HOCTH. Ilepuon m uvacrora oOpamienusi. JluneiHas u yrioBas
ckopoctu. LleHTpocTpeMuTebHOE YCKOPEHHE.

IIepsebiit 3akoH Herorona. Bropoit 3akon Hetorona. Tpertuit 3akoH HeroTona. [IpuHnun cynepno3unuu
CHIL.

Cuia ynpyroctu. 3akoH ['yka. Cuia TpeHUs: Cuiia TPEHHUS! CKOJIBKEHHS, CUJIa TPEHUSI TTOKOs, IPyTHe
BH/IbI TPEHHUSL.

Cuna TsSKEeCTH U 3aKOH BCEMUPHOI'O TATOTEHHUA. Y CKOPEHHE CBOOOIHOrO NajieHus. [[BukeHue miaHeT
Bokpyr CousHua. [lepBas kocmuueckasi CKopocTb. HeBecoMOCTh U neperpysKu.

PaBHoBecue MarepuanbHOM TOUKH. AOCOMIOTHO TBEpPAOE Teno. PaBHOBecwe TBEPAOro Teja C
3aKPEIIEHHON OChIO BpaleHus. MoMeHT cuibl. L[eHTp TsikecTH.

Nmnynbe Tena. M3menenune umnyibsca. VMiynbe cuiibl. 3aKOH COXpaHEHUs uMmnyJibca. PeaktuBHOE
JBUYKEHUE.

Mexannueckasi pabota ¥ MOIIHOCTb. PaboTa cmi TsbkecTH, ynpyroctd, TpeHus. CBsi3b SHEPTUU U
pabotsl. IloreHnmanbHas SHEprusi Tena, MOAHITOrO HaJl MOBEPXHOCThIO 3eMiH. [loTeHnuanpHas sHeprus
ckaroil npyxuHsl. Kunernueckas sHeprus. Teopema O KHHETHYECKOW SHEPruu. 3aKOH COXPAHEHUS
MEXaHUYECKON YHEPTUU.

Hemoncmpayuu.

1. Habmonenne MexaHHUECKOTO JBM)KEHUS Tela OTHOCUTENBHO Pa3HBIX TEJI OTCYETA.

CpaBHeHue MyTeill M TPAEKTOPUHM ABMKEHHMSI OAHOTO M TOTO K€ Tella OTHOCUTENIHO pa3HbIX Tel
oTCU€Ta.

N3mepenne cKOpoCTH U YCKOPEHUS MPSMOJIMHEHHOTO JIBUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUYKEHUSI.

HaGmtoneHue nBuxeHus Tena 1o OKpYKHOCTH.

Habntoienne MexaHMuYeCKHUX SIBIEHUHM, NPOUCXOASIIUX B cucreme orcuéra «Tenexka» mnpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBM)KEHHH OTHOCHUTENIHO KaOUHETa (PU3UKH.

3aBUCUMOCTb YCKOPEHHS TeJla OT MAacChl TeJla U IEUCTBYIOLIEH Ha HErO CHIIBI.

HaGntoneHue paBeHCTBA CHIT IIPU B3aUMOJICHCTBUY TE.

9. V3meHeHMe Beca Tena MPU YCKOPEHHOM JIBHKEHUH.

10. Ilepenava umirysibca npyu B3aMMOJEHCTBUM TEI.

11. TlpeoOpa3zoBaHus 3HEPIUU MIPU B3aUMOJICHCTBUU TEI.

12. CoxpaHeHHE UMITYJIbCA IPU HEYNIPYTOM B3aUMOJACHCTBUH.

13. CoxpaHeHHe UMITyJIbCa IPU a0COITIOTHO YIPYTOM B3aUMOIEHCTBUN.

14. HaGumto/ieHre peakTUBHOTO JIBMXKEHUSI.

15. CoxpaHeHHe MEXaHNYECKOW IHEPTHH MPU CBOOOTHOM TaICHUH.

16. CoxpaHeHHE MEXaHUUECKON SHEPTUH IIPH IBUKEHUH Teja M0 JEHCTBUEM NPY>KUHBI.

N
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Jlabopamopuvie pabomol u onvimol.

1. KoHcTpyupoBaHHMe TpakTa [Uisl pa3rOHa W JalbHEHMIIEro pPaBHOMEPHOIO ABM)KEHHS LIapUKa WM
TEJIEKKH.

2. OrmpeneneHue CpeaHed CKOPOCTH CKOJBXEHUS Opycka WIM JBWXEHMS IApUKa 1O HAKJIOHHOU
IIJIOCKOCTH.

3. Omnpeznenenue yCKOpeHHMs Tejla IPU paBHOYCKOPEHHOM JBM)KEHHUHU 110 HAKJIOHHOMN TUIOCKOCTH.

4. WccnenoBaHue 3aBUCHMOCTH MYTH OT BPEMEHHU NPU PAaBHOYCKOPEHHOM JBHKEHHH 0€3 HayalbHOMN
CKOPOCTH.



5. ITlpoBepka rumoTesbl: €Clid HPU PABHOYCKOPEHHOM JBMKEHHHM 0€3 HaualbHOW CKOPOCTH IyTH

OTHOCSITCS KaK psii HEYETHBIX YKCEII, TO COOTBETCTBYIOLIME TPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnegoBanue 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJIBKEHHUS OT CHIIBI HOPMAJIBHOTO JaBJICHUSI.

Omnpenenenne KOdPGUITUEHTA TPEHHUS CKOITBKCHHUS.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenre pabOThl CUJIBI TPEHHSI MPU PABHOMEPHOM JBMIKCHHHM Tella 10 TOPU30HTAIBHON

IIOBEPXHOCTH.

10. Onpenenenue pabOThI CHIIBI YIPYTOCTH NPHU MOABEME TPy3a C HCIOIB30BAHUEM HETOBUKHOTO H
MOJIBHKHOTO OJIOKOB.

11. M3yuyeHue 3aKkoHa COXPAHEHUS SHEPTUU.

o xS

Pa3znen 9. Mexannuyeckue Koj1e0aHUs U BOJHDI.

KonebatenpHoe nBrkenne. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHW: MEPUOJ], YacTOTa, aMILUIUTY/IA.
MareMaTHueCKuil U IPYKUHHBIA MasTHUKU. [IpeBparienne sHepruy pu KosiedaTeIbHOM JIBUKCHUH.

3aryxatomue kosieOanus. BreiHykneHHbie konebanus. Pesonanc. Mexanndyeckue BoJIHBI. CBOWMCTBa
MeXaHU4eCKUX BOJIH. [IpogobHbIe U onepeyHbie BOIHBL. J[JInHA BOJHBI U CKOPOCTh €€ pacrpoCTpaHEHHUS.
MexaHudeckue BOJIHbI B TBEPIOM TeJ€, CEHCMUYECKUE BOJIHBI.

3ByK. ' poMKOCTh 3ByKa U BbIcOTa TOHA. OTpakeHue 3Byka. HDpa3ByK U yIbTPa3BYK.

Jemoncmpayuu.

Habntonenue koneOaHuii Tes o 1eHCTBUEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habnronenune xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.

HaGntoneHune BhIHYKACHHBIX KOJeOaHUH U pe30HaHca.

PacrnipocTpanenre npofoiabHbIX U TONEPEYHBIX BOJIH (HA MOJENHN).
HaGntoneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

AKyCTHYECKUI PE30HAHC.

SNk =

Jlabopamopuvie pabomol u onvimol.

Onpenenenre 4acToThl U Mepro/ia KouedaH!il MaTeMaTH4eCKOro MasiTHUKA.

OmnpeneneHne 4acTOThI U EPHOAA KosleOaHU MPY>KUHHOTO MasTHUKA.

WccnenoBanue 3aBUCUMOCTH NIepUoa KoJeOaHNU OIBEIIEHHOT'O K HUTH Tpy3a OT JIJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJeOaHUH MPYKUHHOTO MasgTHUKA OT MACChl Ipy3a.
[IpoBepka HE3aBUCHMOCTH NepHoJIa KoJieOaHH rpy3a, OABEIIEHHOTO K HUTH, OT MacChl rpy3a.
OnbITHl, TEMOHCTPUPYIOIIME 3aBUCUMOCTh NEpHo/ia KoJeOaHU MpPYKUHHOIO MasTHUKA OT MacChl
rpy3a "1 )KECTKOCTH INPY>KUHBI.

7. W3MepeHune yckopeHHsi CBOOOHOTO MajieHuUs.

AN

Pasnen 10. D1eKTpOMArHUTHOE MOJI€ M 3JICKTPOMATHUTHbBIC BOJTHBI.

DNEeKTPOMarHuTHOE ToJie. DJIEKTPOMArHuTHbIC BOJNHBI. CBOWCTBA AJIEKTPOMAarHUTHBIX BOJH. Illkama
AJIEKTPOMAarHUTHBIX BOJIH. VCIOIb30BaHNE 2JIEKTPOMArHUTHBIX BOJIH JUISl COTOBOH CBSI3H.

DnekTpomMariuTHas — npupojga  cBera.  Ckopocth  cBera.  BonHOBBIE — CBOMCTBa  CBETa.

Hemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BoiHOBBIE CBOICTBA CBETA.

Jlabopamopuvie pabomol u onvimol.

1. W3ydeHue CBOMCTB 3J€KTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa.



Pa3nea 11. CBeToBbI€ SIBJICHUS.
JlyueBas mopenb cBera. Mcrounuku cBeta. [IpsiMonMHENHHOE pacnpoCTpaHEHUE CBETA. 3aTMEHHUS

Connua u Jlynsl. Otpaxenue cera. [lnockoe 3epkaiio. 3akoH OTpaKE€HUs CBETA.

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOH MMpCJIOMIICHUA CBETA. ITonnoe BHYTPCHHEC OTpPAXCHHUE CBCTA.

Hcmonbp30BaHKe IIOJIHOTO BHYTPCHHCT'O OTPAKCHUA B OIITUYCCKUX CBCTOBOIAX.

JInn3a. XOI[ nyqeﬁ B muH3e. OnTHyecKas cucremMa (bOToannapaTa, MHKPOCKOIIa 1 TCJICCKOIIA. I'ma3 kax

OIITHUYCCKadA CUCTEMA. BJII/ISOpyKOCTB " JAJIbHO3O0PKOCTD.
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9.

Pasnosxenune 0eyoro cBera B CIICKTP. Omnprtel HeroTona. Crioxxenne CIICKTpaJIbHBIX IBETOB. Z[I/ICHepCI/IH
CBCTa.

Jemoncmpayuu.

[IpsimonuHEHOE PACIIPOCTPAHEHHE CBETA.

OtpaxkeHue cBera.

ITonmyuenue n300pa’keHU B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue ceera.

OnTUYEeCKUN CBETOBOI.

Xon ny4eil B cobuparouieil JuH3e.

XoJ Jiydel B paccenBarole JINH3E.

[Tonyuyenne n300paxeHuil ¢ TOMOIIbIO JINH3.

[Tpunnun neiictus doroanmnapara, MUKPOCKOIA U TEJIECKOIIA.

10. Mopenp rnasa.
11. PaznosxeHnue 6e10ro cBeTa B CIIEKTP.
12. [lomyyeHue 6€10T0 CBETA MPU CIOKEHUU CBETA PA3HBIX IIBETOB

W
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Jlabopamopuvie pabomol u onvimol.

HccnenoBanue 3aBUCUMOCTH yTila OTPAXKEHHUSI CBETOBOTO JIy4a OT YIJIa TaICHHs.

N3ydenne xapakTepuCTHK H300pakeHUs MTpeIMeTa B IIIOCKOM 3epKalle.

HccnenoBanue 3aBUCUMOCTH yTJia TIPEIOMIICHHSI CBETOBOTO JIy4a OT yrJla MaJCHUs Ha TPaHUIE
«BO3JIyX—CTEKIIO».

[Tonyuenune n300pakeHHI ¢ MOMOIIBIO COOMPAIOIIIEH JTUH3HI.

Omnpenenenne (HOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TUH3HI.

OMBITH IO PA3TIOKEHHUIO OETIOTO CBETA B CIEKTP.

OnBITHI IO BOCTIPUSTHIO I[BETA MPEAMETOB IIPHU UX HAOTIOACHUN Yepe3 IBETOBbIC (DUIBTPHI.

Paznen 12. KBanToBblIe siBJIeHHS.
OmnsiTel Pezepdopaa u mianerapHas mojenb aroma. Monens atoma bopa. Mcnyckanue u normnouieHue

cBeta aroMmoM. KBanTel. JIuaeiiuareie CIICKTDPHI.

PannoaktuBHOCTH. Anba, 6eTa- 1 ramma-usnydenus. Ctpoenue atomHoro siapa. Hykionnas mosens

ATOMHOTO sapa. H3oTombl. PagnoakTuBHEIE MpCeBpalICHUA. HCpI/IOIl nojrypacmazga arToOMHbBIX AICP.

SAnepHple peakiuu. 3aKOHBI COXpPAHEHUS 3apsI0BOTO U MACCOBOTO YHCEI. DHEPTrHUsl CBS3M aTOMHBIX

AACP. CBsI3b MacChI U OHCPTHHU. Peakiuy cuHTe3a U ACICHUS AACP. Hcrounuku OHEpTHUn COJ'IHI_[a U 3BE3I.
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AnepHas sHepreTuka. JleicTBUS paAOAKTUBHBIX U3JIyYEHUN Ha )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

CHeKTpI)I HU3JIYYCHUSA U MOTJIOIMICHUS.
CrexTpsl pa3Iu4HbIX Ta30B.

CrnexTp Bomopo/a.

HaGmonenue TpekoB B kamepe BunbcoHa.
Pabora cuérurka HOHU3UPYIOMINX U3TYUEHHH.



6. Perucrpauus uznydeHus NpUPOIHBIX MUHEPATIOB U MTPOTYKTOB.

Jlabopamopuusie pabomot u onvimul.

1. HaGutoieHue CIUIOIHBIX U JIMHEHYaThIX CIIEKTPOB M3IIy4EHHUs.
2. HccnenoBanue TPeKOB: U3MEPEHUE SHEPTUH YACTHUIIBI IO TOPMO3HOMY Iy TH (110 oTorpadusim).
3. H3mepeHue paauoakTUBHOIO oHa

IHoBTOpHTE/IBLHO-000011IA10IIIHIT MOTYJIb.

[ToBTOpuTENEHO-0000IAlOMMK  MOAYNIb NpeAHA3HAYeH I CHUCTEMAaTH3aluu W 000OLIeHUS
MPEMETHOTO CO/ICPIKAHUS U OIBITA JESITeIBHOCTH, TPUOOPETEHHOTO MPH U3YUYECHUHU BCETO Kypca (pU3UKH, a
TaKKe sl MOJArOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 5K3aMEHY MO (GH3HMKE M1 OOydaromuxcs,
BBIOPABIINX ATOT YUEOHBIH MpEeIMET.

[Tpu n3ydeHun TaHHOTO MOIYJIS PEaTU3yIOTCS U CUCTEMATH3UPYIOTCS BUJBI ACATEIBHOCTH, HA OCHOBE
KOTOPBIX 00€CHeYrBaeTCS JOCTHKCHUE IPEIMETHBIX W METAlpeJMETHBIX IUIAHUPYEMBIX Ppe3yJIbTaTOB
o0y4eHus, GOpMHPYETCsl eCTECTBEHHOHAYYHAsi TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIICTOBAHHS
SIBJICHUI TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSIMU OOBACHATH (HU3MYECKHUE SBICHUS, MPUMEHSS
MOJTyYCHHBIEC 3HAHUS, PeIIaTh 3a/1a4d, B TOM YHCIIE KAUECTBEHHBIEC U SKCIIEPUMEHTAIILHBIC.

[TpuHIMNMATBHO JESTENBHOCTHBIM XapaKTep NaHHOTO pasjeiia pealusyercs 3a C4€T TOro, 4ro
00yyJaroImuecs BHITIOIHSIOT 3aJaHMsI, B KOTOPBIX UM IpeIaraeTcs:

Ha OCHOBE TMOJYYEHHBIX 3HAHUHM paAclO3HaBaTh M HAYYHO OOBACHATH (DU3MYECKUE SIBICHHUS B
OKpY’KalolIel MpUpOE U TIOBCETHEBHOW KHU3HH;

UCIIOJIb30BATh HAay4YHBIE METOJbl MCCIICAOBAHUS (PU3MYECKUX SBJICHUH, B TOM YHCIE IJIS MIPOBEPKU
THIIOTE3 U TIOJTYYCHHUSI TEOPETHUECKUX BBIBOJIOB;

OOBSCHATH Hay4YHBIC OCHOBBI HanOojee BaKHBIX JIOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTH, Harpumep,
MPAKTUYECKOTO HCIOJIB30BAHUS PA3JIMYHBIX HCTOYHUKOB SHEPIMM HAa OCHOBE 3aKOHA TPEBPALICHUS H
COXpaHEHHS BCEX M3BECTHBIX BHJIOB YHEPTHH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yyenne ¢u3mku Ha ypoOBHE OCHOBHOTO 00IIero o0pa3oBaHUS HAMNpaBiICHO HAa JOCTHXKEHHE
JUYHOCTHBIX, METANIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIIbHBIX PE3yIHTATOB.

B pesynbrare usyuenusi Gpu3MKU Ha YPOBHE OCHOBHOI'O 00111ero 00pazoBaHusi y o0yyaronierocsi 0yayt
c(hOpMHUPOBAHBI CIIEAYIONINE JIMYHOCTHBIC PE3YJIbTATHI B YACTHU:

1) maTpMoOTN4eCKOro BOCIIUTAHUS

e -TIPOSIBICHUE MHTEPECA K UCTOPHH U COBPEMEHHOMY COCTOSIHHIO POCCUICKON (PM3NUECKOM HAyKH;

® -IICHHOCTHOC OTHOIICHHEC K JOCTHXCHHAM pOCCHfICKHX y‘{éHBIX-(l)I/ISI/IKOB;

2) IrpamaIaHCKOro U 1yXOBHO-HPaABCTBECHHOI'0 BOCIIMTAHUS

® -TOTOBHOCTb K aKTUBHOMY Y4YaCTUIO B O6CY)K[I€HI/II/I O6HICCTBCHHO 3HAYUMBIX U OTUYCCKUX HpO6H€M,

CBs3aHHLIX C ITPAKTUYCCKUM ITPUMCHCHUCM I[OCTI/I)KGHI/II;'I (1)I/I3I/IKI/I,

® -0CO3HAHUC BAXKHOCTHU MOPAJIbHO-3THYCCKHUX NPUHIUIIOB B ACATCIIbHOCTH y‘-IéHOFO;

3) 3cTeTHYECKOI0 BOCIIUTAHMSL:

e - BOCHpPUITHE SCTETUUECKUX Ka4eCTB (PU3NYECKON HAyKU: €€ TApMOHUYHOTO ITOCTPOEHUS], CTPOTOCTH,

TOYHOCTH, TAKOHUYHOCTHU,

4) IEHHOCTH HAYYHOTI'0 NO3HAHMA:

® -O0CO3HAaHUC IICHHOCTHU (1)I/I3I/I‘~I€CKOI\/JI HAayKHM KaK MOIIHOIO MHCTPYMCHTA IMO3HAHHA MHPA, OCHOBLI

Pa3BUTHUS TEXHOJOTHUH, BAKHEUIIEH COCTABIIIIOLIEN KYJIbTYPBI;

e -Da3BUTHE HAYYHOU JTHOO03HATEIBLHOCTH, HHTEPECA K UCCIIEN0BATEIbCKON AEATEIBHOCTH;

5) popMupoBanus KyJbTYPbI 310POBbS M IMOIMOHAIBHOTO 0J1ar0NOJTYy M :

® -0OCO3HAHHUC IICHHOCTHU 0e30I1acHOr0 o6pa3a JKU3HHU B COBPEMCHHOM TCXHOJIOTUYCCKOM MHUDPE,

Ba’)KHOCTHU IIPABUJT 0e30I1acHOro MOBCACHUS HaA TPAHCIIOPTC, HA A0porax, € J3JCKTPHUYCCKUM U
TECIIJIOBBIM O60py,I[OBaHI/I€M B IOMAIIHUX YCJIOBUAX;

e -chopmHupoBaHHOCTH HaBbIKa pedIeKCUH, TPU3HAHUE CBOETO MTpaBa Ha OIMOKY U TaKOro Ke IpaBa y

JPYTOro YeOBEKa;

6) TPya10BOr0 BOCIMTAHMSA:

e -aKTHBHOE YyYacTH€ B pEIICHUHM TNPaKTHUECKUX 3axad (B pamMKax ceMbd, 00pa3oBaTeIbHON

OpraHu3aIyy, Topo/aa, Kpasi) TEXHOJIOTHYECKOW W COIMAIbHON HAMpPaBIICHHOCTH, TPEOYIOIINX B TOM
guciie U GU3NIECKUX 3HAHUI;

e -UHTEpeC K MPAKTUYECKOMY M3YyUEHHIO Mpodeccuil, CBA3aHHBIX ¢ (UUKOIL;

7) IKOJIOTrMYEeCKOr0 BOCIIMTAHMSI:



e -OpHEHTAIMs HA NMPUMEHEHHE (U3NYECKUX 3HAHUHU IS PeUIeHHs 3a7a4 B OOJACTH OKpPY)KAIOLIEH

CpCAbl, INITAaHUPOBAHHUSA MMOCTYIIKOB U OLCHKN UX BO3MOXKHBIX HOCHGI[CTBI/Iﬁ JJIsL Opr)KaIOIJ_Ieﬁ CpCabl;

e - 0CO3HaHME ITI00ATBHOIO XapaKTepa FKOJIOTMYECKUX MIPOOIEM U IMyTeH UX pelleHUs;

8) apanTauuu K U3MEHSIIOIIUMCS YCJIOBUAM COIMAJIBHON U IPUPOIHON Cpeabl:

° 'HOTpe6HOCTI) BO BSaHMOHeﬁCTBHH IIpHU BbIITOJIHCHHUHN I/ICCJ'IG,HOBaHI/Iﬁ H IIPOCKTOB (bH3H“I€CKOfI

HAIpaBJICHHOCTHU, OTKPBITOCTH ONBITY U 3HAHUAM APYTHUX;

e - IIOBBIIICHUC YPOBHS CBOCH KOMIICTCHTHOCTH 4epe3 MPAKTUUCCKYIO NCATCIbHOCTD,

e -TIO0TPeOHOCTH B (POPMHPOBAHWU HOBBIX 3HAHUH, B TOM 4HciIe (OPMYIHPOBATH HJIECH, HMOHSATHS,

TUIOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSIX;

e -0cO3HaHME AC(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (PU3UKH;
e -IIJJAHUPOBAHHUE CBOETO Pa3BUTHS B MIPHOOPETCHUN HOBBIX (PM3MUCCKUX 3HAHHIA;

e -CTPCMJICHUC aHAJIM3UPOBATL U BBIABJIATH B3aWMMOCBA3W NPUPOIDLI, O6HI€CTBa 1 3KOHOMHKH, B TOM

YHCJIe C UCITIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

e -OIICHKA CBOWX JEHCTBHU C Y4ETOM BIHSHHS Ha OKPY’KAIOMIYIO CPEAy, BOSMOXKHBIX TIO00ATBHBIX

HOCJIEICTBUU.

METAINIPEJMETHBIE PE3YJIBTATHI

B pesynbTare ocBoeHMs MporpamMmbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOILIEro oOpa3zoBaHUs Yy
oOyuatomerocsi 0yayT copMmupoBaHbl MeTanpeAMeTHbIe Pe3yJbTAThl, BKIIOUYAIOLIUE IO3HABaTEJbHbIE
yHHUBEpCcadbHbIE YdeOHbIe AeHCTBUSI, KOMMYHHUKATUBHbBIE YHUBEpCaIbHbIC YdeOHbIE ACHCTBUS, PETYISTUBHBIC
YHUBEpPCAJIbHbIE yUeOHbIE IEHCTBHUS.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC NeHCTBUSA

Ba3oBbIe Jornyeckue geiicTBUA:

e BBLIBIIITH U XapaKTepU30BaTh CYIIECTBEHHBIE PH3HAKH OOBEKTOB (SIBICHUH);
yCTaHABIIHMBAThH CYIICCTBEHHBIN MPU3HAK KJIaCCU(PHUKAIINI, OCHOBAHHS /151 0000IICHHS U CPABHEHHS

e BBLIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B paCCMaTPUBAEMBIX (pakTaX, JaHHBIX U HAOIIOACHHSIX,
OTHOCSIIUXCS K (PU3HIECKUM SIBIICHUSIM;

e  BBIIBIISITH IPUYNHHO-CJICCTBEHHBIEC CBSI3H IIPU N3yYCHUH (DU3UUECKHX SBJICHUH 1 TIPOLIECCOB, JIENIaTh
BBIBOJIbI C MCIIOJIb30BAHUEM JICTYKTUBHBIX U HHIYKTHBHBIX YMO3aK/TIOUCHHUH, BBIIBUTATh TUIIOTE3bI O
B3aUMOCBS35X (DU3UUSCKUX BEIMYHH;

e CaMOCTOSITEIBHO BBIOMPATH CIIOCOO pemieHus: y4eOHOH (pu3nyecKoil 3a1aun (cpaBHEHHE HECKOIBKUX
BapUAHTOB pEIICHHUS, BBIOOP HamOOJiee MOIXOMAIIETO C Y4YETOM CaMOCTOSICIIBHO BBIICICHHBIX
KPUTEPHUEB).

ba3oBble ucciaenoBareabcKue AeiicTBUS:

® HCIIOJIb30BAaTh BOIIPOCHI KAK HCCIIeJ0BaTEIbCKUM HHCTPYMCHT I1O3HAHMU,



MIPOBOAUTH 10 CAMOCTOSITEILHO COCTABIIEHHOMY IJIaHY OTIBIT, HECIIOKHBIN (PU3MUECKU SKCTIEPUMEHT,
HEeOOJbIII0e HCcCle0BaHNEe (PU3HMUECKOTO SBICHHUS,

OLICHHMBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh UH(POPMAIIUIO, MOTYYEHHYIO B XOJ€ HUCCIIETOBAHUS
WJTU KCIIEPUMEHTA;

caMoCTOSITeNNbHO  (opMynHpoBaTh 000OIIEHUST U BBIBOJABI IO pe3yibTaTaM MPOBEAEHHOTO
HaOJIOACHNS, OIIBITA, UCCIICOBAHMS;

MIPOTHO3UPOBATh BO3MOXKHOE AalibHEHIee pa3BUTHE (PU3NYECKUX IMPOLIECCOB, a TAK)KE BBIABUTaTh
MIPEIIOJIOKECHHS 00 UX PA3BUTHUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Pab6ora ¢ undopmanmeii:

NPUMEHSATH PA3JIMYHbIE METO/IbI, HHCTPYMEHTHI U 3aIPOCHI IIPU MTOUCKE U 0TOOpe MH(OpMauN WIN
JAHHBIX C YU4ETOM MPEATIOKEHHON Y4eOHOH (PU3NUECKO 3a]auu;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATh HH(POPMAIMIO PA3INYHBIX BUIOB U GOpM
MIPECTABICHHUS;

CaMOCTOSATEIILHO BBIOMPATh ONTUMAIbHYIO ()OPMY TPEICTAaBICHUS NH(DOPMAINU U WLTIOCTPUPOBATH
pelaeMble 3a/1a41 HECIOKHBIMU CXEMaMH, TarpaMMaMi, MHOH rpauKoi U X KOMOMHALISMHU.

KoMMyHnKaTHBHBIE yHUBepCAJIbHbIC Y4eOHbIE 1eliCTBUS:

B X0JI¢ OOCYXKICHHSI yUeOHOT0 MaTepuaia, pe3yIbTaToB Ja00OPaTOPHBIX padOT M MPOEKTOB 3a/1aBaTh
BOITPOCHI 110 CYIIECTBY 00CYKIaeMOM TEMbI M BBICKA3bIBATh UJICH, HAIICJICHHBIC HAa PEIICHHUE 3a/1a4U 1
MoJI/IepKaHue OJ1aroKeIaTeIbHOCTH OOIICHUS;

COTIOCTABIIATh CBOM CYXACHUS C CYXKJISHUSIMH JPYTUX YUaCTHUKOB JIMAjIora, 0OHAPYKUBATh PA3INIHe
M CXOJCTBO IMO3UIIHI;

BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

MyOJUYHO TPEJCTABIATh PE3YJIbTAThl BBIIIOJHEHHOTO (DH3UYECKOrO OIBITa (IKCIIEPUMEHTA,
HCCIEA0BaHMS, TIPOCKTA);

MMOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHIMBHAYaJIbHOU PaOOTHI MIPH PEIICHUH
KOHKPETHOM (pr3N4YeCcKOi IpoOIeMBbI;

MPUHUMATH 1IE€TM COBMECTHOM JAESITEIBHOCTU, OPraHW30BBIBATH JCUCTBUS MO €€ JTOCTHKEHUIO:
pacmpenensatb poiiu, 00CY>KIaTh MPOIECCH M Pe3yIbTaThl COBMECTHOM paboThI, 0000IaTh MHEHUS
HECKOJBKUX JIOJCH;

BBITIONHSATH CBOKO YacTh PabOTHI, JOCTUTAsi KAUECTBEHHOTO Pe3yJbTaTa MO CBOEMY HAIpPaBICHUIO U
KOOPJAMHUPYS CBOU JACHCTBUS C APYTUMHU WICHAMU KOMaH/IbI;

OLICHMBATh KA4eCTBO CBOEr0 BKJIaJa B OOMIMI MTPOAYKT TO KPUTEPHUSIM, CaMOCTOSITENHHO
c(hopMyITUPOBAaHHBIM YYACTHUKAMH B3aUMOICHCTBHSI.

PeryisiTuBHBIC YHHBepcaJbHbIC y4eOHbIE 1eiiCTBUA

Camoopranmu3anus:

BBISIBJIATH MTPOOJIEMBI B KH3HEHHBIX U YUEOHBIX CUTyalHUsX, TPEOYIOIMX Ui pelieHus (Pru3nyeckux
3HAHUM;

OpPHEHTUPOBATHCSI B PA3IMYHBIX MOJXOJaX MPHHATUS pEHIeHUuH (MHAMBUIYyalTbHOE, MPUHSATHE
pelleHus B rpynine, NpUHITHE PEelIeHni TpYyNIo);

CaMOCTOSITENTHO COCTaBISATh AITOPUTM pelieHHs (U3NUECKO 3a4aul WU TUIaHA UCCIIEI0BAHMS C
y4€TOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTh IpejiaracMmbie
BapUaHTHI PELICHUII;

JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIlIeHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/VIEKT:

JAaBaTb aJICKBATHYIO OLICHKY CUTyallu U NIPCJIaraTh IjiaH eé U3MCHCHUA,



e OOBSCHATH NPHYUHBI JOCTHKCHUS (HEJTOCTIKEHHS) pPEe3yJIbTAaTOB ICATEIBHOCTH, /aBaTh OLECHKY
PUOOPETEHHOMY OTIBITY;

e BHOCHUTbH KOPPEKTHBHI B JICATEILHOCTH (B TOM YHCJIE B X0/ BBIITOJHEHUS (PU3MIECKOTO UCCIICTOBAHMS
WM TIPOEKTA) HA OCHOBE HOBBIX OOCTOSTENHCTB, H3MEHUBIINXCS CUTYaINH, YCTAHOBJIEHHBIX OIIUOOK,
BO3HHKIIHX TPYAHOCTEH;

e OLICHUBATb COOTBETCTBUE PE3YJbTATA IEJIU U YCIOBUAM;

e CTaBUTH ceOs Ha MECTO JAPYTOro 4eJOBEeKa B XOJI€ CIIOpa WM JUCKYCCUU Ha HAYYHYIO TeMY, HOHUMATh
MOTHUBBI, HAMEPEHHS U JIOTUKY JIPYTOro;

e IpHU3HaBaTh CBOE MPAaBO HA OMIMOKY NpU pelIeHHH (PU3NYECKUX 3ahad WM B YTBEP)KACHHIX Ha
HAyYHBIE TEMBI U TAKOE K€ MPaBo APYToro.

INPEAMETHBIE PE3YJIbTATbBI

K koniy oOyuenus B 7 kjacce npeJMeTHbIE pe3yjbTaTbl Ha 0a30BOM YPOBHE JIOJKHBI OTPaXkaThb
c(OpPMHUPOBAHHOCTH Y O0YUaIOLIUXCS YMEHHI:

e UCIOJIb30BaTh MOHATHUA: GUBUYECKUE U XUMHUYECKUE SBJICHHUSI, HAOMIOIEHUE, IKCIIEPUMEHT, MOJIEIIb,
TUIOTE3a, CIUHUIBI (PU3NYCCKUX BEJIIMYUH, aTOM, MOJICKYJa, arperaTHble COCTOSHUS BEIISCTBA
(TBépHoe, kuIKOe, Ta3000pa3HOE), MEXaHUYECKOE [IBIKEHUE (paBHOMEpPHOE, HEpPaBHOMEpPHOE,
MPSIMOJIMHEHHOE), TPACKTOPUS, PaBHOACUCTBYIOIIAs cuia, nedopManus (yrnpyras, IIacTHIeCKast),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IBI;

e paznuuath sBieHUsA (Mudy3us, TEIJIOBOS IBIKCHUE YACTUIl BEIIECTBA, PABHOMEPHOE JIBWKCHHE,
HEPaBHOMEPHOE JBWKEHUE, WHEpLUs, B3aUMOJCHCTBUE TeEJI, pPAaBHOBECHE TBEPABIX TEN C
3aKpEIUIEHHON OCBhIO BpAILlCHMS, IMEpe/ladya JaBJICHUsS TBEPIBIMU TEJIaMH, KUIKOCTSIMH U Ta3aMu,
aTMoc(epHOoe JaBlieHUe, MIaBaHUE TeJ, MPEBPAIICHHUS MEXaHHUUECKON SHEPruu) Mo OMUCAHHI0 UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPHUPYIOIIUX JaHHOE (PU3NUECKOE SBIICHUE;

e pAacMoO3HaBaTh MPOSBICHHE M3YYCHHBIX (PU3NYECKUX SBICHHUM B OKPY’KAIOIIEM MHUpPE, B TOM YHCIIE
(duzuveckue SIBICHUS B TMPHUPOJIC: MPUMEPHI JABMIKEHUS C PA3IUYHBIMU CKOPOCTSIMH B JKHBOU H
HEXXHUBOW MPHUPO/IE, ACHCTBUE CUIIBI TPEHUS B MPUPOJIE U TEXHUKE, BIUSHUE aTMOCHEPHOTO JTaBICHUS
Ha KUBOW OpraHu3M, IJIABaHUE PBIO, PhIYaru B TeJIe YEJIOBEKA, PU ATOM MEPEBOIUTH MPAKTUUECKYIO
3a/1a4y B yueOHYI0, BBIIETSATh CYIIIECTBEHHbBIE CBOWMCTBA (TPU3HAKH) (PU3NUECKUX SIBICHMUIA,

e OIKMCHIBATHh M3Y4YEHHBIE CBOMCTBA TeN W (U3MYECKHUE SIBJICHUS, MUCIOJIBb3Ys (PU3NUECKHE BEIIMYHUHBI
(Macca, 00BEM, TIIOTHOCTH BEILIECTBA, BPEMs, MMyTh, CKOPOCTh, CPEMIHSAS CKOPOCTh, CHUJa YIPYTOCTH,
cuJia TSDKECTH, BEC Tella, CUJia TPEHHs, 1aBJieHne (TBEPOTO TeJa, )KUJIKOCTH, Ta3a), BEITAIKHUBAIOIIAS
CWJla, MexaHu4eckas paboTa, MOIIHOCTb, TJIEYO CHIIBI, MOMEHT CHJIbI, KOO(PPUIHUEHT MOJIE3HOTO
NENUCTBUSI MEXAaHW3MOB, KWHETHYECKas U TOTCHIMAJbHAs DHEPTusi), MPU OMUCAHWUU TPABUIHHO
TPaKTOBaTh (PU3MUYECKUN CMBICI UCIIOJIb3YEMbIX BEIMYMH, X 0003HAUEHUS U eUHUIIBI (PU3UUECKUX
BEJIMYUH, HAXOJIUTh (HOPMYJIBI, CBS3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIWYHUHY C JIPYTUMH
BEJIMYMHAMU, CTPOUTH IPaPUKH U3yUCHHBIX 3aBUCUMOCTEN (DU3NIECKUX BEITUYHH;

e XapaKTepU30BaTh CBOWMCTBA TeN, (PU3UYECKHE SBICHUS U TMPOIECCHI, UCIOIb3Ys MpaBUiia CIOKEHUS
cun (BAONB OMHOW TpsiMoii), 3akoH ['yka, 3akoH I[lackams, 3akoH Apxumena, MPaBUIIO PAaBHOBECHS
peruara (670Ka), «30J0TOE MPABUIIOY» MEXAHUKH, 3aKOH COXPAaHEHUsS MEXaHWYECKOW IHEPIrHH, MpH
ATOM J1aBaTh CJIOBECHYIO (JOPMYITHMPOBKY 3aKOHA U 3alUCHIBATh €T0 MATEMATHYECKOE BBIPAKEHUE;

e O00BACHATH (PUNYECKUE SBICHUS, MIPOILIECCHI U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE CUTyallui
MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISBIATh MNPHUYMHHO-CIECJACTBEHHBIE CBSI3M, CTPOUTH
o0BsicHeHHE U3 |—2 JTOTMYeCKHX MIAroB ¢ OMOPoii Ha 1—2 U3yueHHBIX CBONCTBA (PU3NYECKUX SIBICHUH,
(hU3UYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

e pemath pacu€THBIC 3amaud B 1—2 JEHCTBUS, HUCIOIB3YS 3aKOHBI W (DOPMYJIBI, CBS3BIBAIOIINE
(u3MYecKue BENMYMHBI: Ha OCHOBE aHAlM3a YCJIOBHS 3a7add 3alHChIBaTh KPAaTKOE YCIOBHUE,
MOJICTABIATh (DPM3MUECKHUE BETUYHMHBI B (POPMYIBI M TMPOBOJAUTH PACUETHI, HAXOJIUTH CIPABOYHBIC



JAHHbIE, HEOOXOMMBbIE ISl PEIIeHUs 3a/]a4, OLCHUBATh PEAIMCTUYHOCTh MOJYYEHHOH (pnu3ndecKkoi
BEJIMYHHBI;

pacro3HaBaTh Ipo0JIeMbl, KOTOPbIE MOKHO PELIUTH MTPHU MOMOIIN (GU3NIECKUX METOJIOB, B ONIUCAHUU
HCCIIEIOBaHMS BBIAEIATH IPOBEPSIEMOE MPEANOI0KEHUE (TUIIOTEZY ), pa3indaTh U MHTEPIPETUPOBATH
IIOJIyYCHHBIH pe3yJIbTaT, HAXOAUTh OLIMOKH B XOJI€ OIIBITA, JIENaTh BBIBOJBI 110 €I0 PE3yibTaTaMm;
MPOBOJIUTH OIBITH 1O HAOMIOACHUIO (U3MUYECKUX SBICHUNA WM (PU3UYECKUX CBOHCTB TEN:
(bopMynaMpoBaTh IMpOBEpsieMble MPEIMNOI0KEHUsA, COOUPATh YCTAHOBKY U3 IMPEAJIOKEHHOIO
000pyI0BaHUS, 3aMUCHIBATE XO/1 ONBITA U (JOPMYIUPOBATH BHIBOJIBI;

BBINOJIHATH IPSMBbIE U3MEPEHUS PACCTOSIHUSL, BDEMEHH, MacChl Tejla, 00bEMa, CHIIbI U TEMIIEPATYPBI C
WCIIOJIb30BAHMUEM AaHAJIOTOBBIX M IIU(PPOBBIX MPUOOPOB, 3aMUCHIBAThH MTOKa3aHHUs IPUOOPOB ¢ YUETOM
3a/TaHHON a0COJIFOTHOM MOTPEITHOCTH H3MEPEHUN;

MIPOBOJIUTH UCCIIEIOBAHHUE 3aBUCUMOCTH OIHOH (PM3NYECKOI BETMYMHBI OT IPYTOH C NCIIOIb30BAHUEM
IPSIMBIX M3MEpPEHHH (3aBUCHUMOCTU ITyTH PAaBHOMEPHO JBMXKYLIETocs Tejla OT BPEMEHHU JBH)KEHUS
TEeNla, CWJIBl TPEHHS CKOJBKEHHsS OT Beca Tella, KadecTBa OOpabOTKM MOBEPXHOCTEH Tel U
HE3aBHCUMOCTH CHJIBI TPEHHs OT ILIOIIAAN COIPUKOCHOBEHUS TEll, CHIIBl YIPYTOCTH OT YJUIMHEHUS
MPY>KUHBI, BHITAJIKUBAIOICH CHIIBI OT 00BbEMa MOTpyKEHHONM YaCTH TeJa U OT IJIOTHOCTH YKUJKOCTH,
e€ He3aBHCUMOCTH OT IJIOTHOCTH TeJa, OT ITyOMHBI, Ha KOTOPYIO ITOTPYKEHO TEJI0, yCIOBUH IIaBaHUs
TeJI, YCIIOBHIA paBHOBECHS pblUara v 0JI0KOB), y4aCTBOBATH B TNIAHUPOBAHUN yUEOHOTO UCCIICIOBAHMUS,
coOMpaTh YCTAHOBKY M BBIIOJHATh W3MEPEHUs, CleAys MPeIIoKEHHOMY IIaHy, (PUKCUPOBATbH
pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH (DM3WYECKHX BEJIMYMH B BHUJAC TNPEAJIOKCHHBIX TAOIUIl H
rpaduKoB, JieN1aTh BHIBOJIBI IO PE3YJIbTaTaM UCCIIEOBAHUS;

MIPOBOJIUTh KOCBEHHBIC HM3MEPEHHS (PU3MYECKUX BEIUYMH (IUIOTHOCTH BEIIECTBA JKUAKOCTH U
TBEPAOrO TEJA, CUJIA TPEHUS CKOJIbKEHMS, JaBJICHUE BO3/lyXa, BBITAJKUBAIOIIAS CUIIA, JEHCTBYIOIIAs
Ha TOTPYKEHHOE B KUJAKOCTHh TEJO, KOO(P(HUIMEHT IOIE3HOTO ACHCTBHS MPOCTBIX MEXaHH3MOB),
cliefysl PEeAIOKEHHON UHCTPYKIMU: MIPU BBINOJHEHUH U3MEPEHUIl coOupaTh 3KCIEPUMEHTAIBHYIO
YCTaHOBKY U BBIUUCIISITh 3HAUEHUE UCKOMOMN BEIMYUHBI;

co0Jro1aTh MpaBUiIa TEXHUKU O€30IIaCHOCTH IIPU paboTe ¢ 1ab0paToOpHbIM 000y I0BaHUEM;
yKa3blBaTh MPUHLIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BEChl, TEPMOMETD,
JMHAMOMETp, COOOIIAIOLIMECS COCY/Abl, 0apoMeTp, pbluar, MOABMXKHBIH M HENOJBMXKHBIA OJIOK,
HAaKJIOHHA MJIOCKOCTh;

XapaKTepu30BaTh MPUHIIMITBI AEHCTBHS N3yUYEHHBIX TPHOOPOB U TEXHUUECKUX YCTPOMCTB ¢ OOpOH Ha
UX ONucaHus (B TOM 4YHCIIE: MOALIMIHHUKH, YCTPOWCTBO BOJONPOBOJA, T'MJIPaBIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBON HACOC, APEOMETP), UCIIOJIb3Ys 3HAHUS O CBOMCTBaX (PU3NYECKUX
SIBJIGHUN U HE0OXOAUMBbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOANUTE TpUMEphl (HaXOOUTh HH(GOpPMAIMIO O MpHUMEpax) MPAKTUYECKOI0 HCIOIb30BAHUS
¢u3nyecKux 3HaHWM B MOBCEIHEBHOM XKM3HU A o0ecrieueHusi 6€30MacHOCTH MpHU OOpallleHu! C
npubopaMM M TEXHUYECKHMH YCTPOHCTBAMH, COXpPAaHEHHs 3/0pOBbsl M COOJIOACHUS HOPM
9KOJIOTMUECKOTO TIOBEJIEHUS B OKpPYKaIOIEl Cpee;

OCYIIECTBIATH OTOOp MCTOYHMKOB HHGpopManuu B VHTepHETe B COOTBETCTBMM C 3aJJaHHBIM
MTOMCKOBBIM 3allpOCOM, HAa OCHOBE UMEIOIINXCS 3HAHUM U IMyTEM CpPaBHEHUS Pa3IMUHbIX HCTOYHUKOB
BBIJICNIATH HH(POPMALIUIO, KOTOpAs SIBJISIETCS IPOTUBOPEUMBOM MIIM MOXKET OBITh HEJJOCTOBEPHOM;
MCIOJIb30BaTh MPU BBITOJIHEHUU YY€OHBIX 33JaHUN HAYYHO-IIOMYJISIPHYIO JIUTEpATypy (pusnueckoro
COJIEp/KaHus, CIpPaBOYHBIE MaTepuaibl, pecypchl ceTu VIHTepHeT, BiageTb NpuéMaMu
KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIMK U3 OJHON 3HAKOBOI CHUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIE KpAaTKHWE MUCbMEHHBIE U YCTHbBIE COOOIIEHUS HA OCHOBE 2—3 MCTOYHUKOB
nHpopManuy (GpU3NYECKOro COAEpKaHUS, B TOM 4YHCIE MyOJUYHO JeNaTh KpaTKUe COOOIIEHUS O
pe3yJbTaTax MpOeKTOB WU Y4eOHBIX HCCIEIOBAHUMN, IIPU 3TOM I'PAMOTHO HCIIOJIb30BaTh U3YUYEHHBIN
MOHATUMHBIN anmapar Kypca pU3uKH, COPOBOXKAATH BBICTYIUJICHHE MTPE3eHTAlINEeH;

IIPU BBIMOJHEHUH YYEOHBIX MPOEKTOB U MCCIEJOBAHUM paclpeleniaTh OOS3aHHOCTH B IpyIIE B
COOTBETCTBHUH C IMOCTaBJICHHBIMH 3a/1a4aMH, CJIEIUTh 3a BHITIOJHEHUEM IUIaHa JIEHCTBUM, aJJleKBaTHO
OLIEHUBAaTh COOCTBEHHBIN BKJaJ B JEATEIBHOCTh TIPYIIbl, BBICTPaWBaTh KOMMYHHKAaTHBHOE
B3aMMO/JICIICTBUE, yUUTHIBAsI MHEHHE OKPYKAIOLIHX.



K konmy oOyueHus B 8 KJiacce mpeaMeTHBIC Pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPa)XKaTh
c(OPMHPOBAHHOCTH Y 00YHAIOIUXCS YMEHUIL:

e UCIOJIb30BaTh IOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE ABM)KEHHE aTOMOB M MOJEKYII,
arperaTHble COCTOSIHMS BEILECTBA, KPHUCTANIMYECKUE U aMOp(Hble Tejla, HACBIIIEHHBIH U
HEHACBILIECHHBI Map, BIAXXHOCTh BO3/yXa, TEMIIEPATypa, BHYTPEHHSISI SHEPIUs, TEIJIOBOW ABUTaTelNb,
UIEMEHTAPHbIN JIEKTPUUYECKUM 3apsj]l, 3JIEKTPUUYECKOE I10JIe, MPOBOJHUKU U TUDJIEKTPUKHU,
IIOCTOSIHHBIN 2JIEKTPUYECKUN TOK, MArHUTHOE I10JIE;

e pasznuuaTh SABJIECHUA (TEIJIOBOE pACIIMPEHHE U CKaTue, TeIvlonepeaaya, TEIUIOBOE pPaBHOBECHE,
CMauMBaHUE, KANWJULSIPHBIE SIBICHUS, HCIApEHHE, KOHJAEHCAlUs, IUIaBJIIEHUE, KPUCTAILIM3ALUS
(oTBepAeBaHME), KHUIIEHUE, Terulonepenadya (TEIUIONPOBOJHOCTb, KOHBEKLUS, H3JIyuyeHHE),
JIEKTpU3aLUsl TeJl, B3aUMOJIEHCTBUE 3apA0B, NIEUCTBUS JIEKTPUUECKOI0 TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMO/ICHICTBHE MarHUTOB, AEHCTBIE MAarHUTHOTO IOJISl HA IPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs
MHIYKIMS) 10 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTAHHOE
¢buznyeckoe ABICHUE;

e pAacIO3HABaTh IMPOSBICHUE W3YYEHHBIX (U3NYECKUX SBICHUN B OKPYXKAIOIIEM MHUpPE, B TOM YHCIE
¢bu3nyeckue sIBICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSXKEHHE U KalMWJUIAPHbIE SBJICHUS B NMPUPOJIE,
KpUCTaJLIbl B Ipupoje, usinydenue CoJHIa, 3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHue
pochl, TyMmMaHa, HHEs, CHEra, JJIEKTPUYECKUE SBJIEHUS B arMmocdepe, SIEKTPUYECTBO IKUBBIX
OpPraHU3MOB, MarHUTHOE 110JIe 3eMJIH, APeil] MOIF0COB, POJIb MATHUTHOT'O HOJIS JUIs )KU3HU Ha 3eMIle,
[OJIAPHOE CHUSIHUE, IIpU OTOM INEPEBOAMTH IPAKTUYECKYIO 3aJady B Yy4eOHYIO, BBLIEIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUM;

e OIMCHIBATh M3YYCHHBIC CBOWCTBA TNl M (DU3MUYECKHE SBICHUS, UCHOIB3YsS (HU3NUECKHE BEIMYHHBI
(TemnepaTypa, BHYTPEHHSSI SHEpPIHsi, KOJIMYECTBO TEIUIOTHI, yJeJIbHAs TEMJIOEMKOCTh BEIIECTBa,
yAelbHas TEIJIoTa IUIABJICHMs], YJeJIbHAs TEIUIOTa MapooOpa3oBaHUsl, YJEJbHAs TEIJIOTa CTOPAHUS
TOIJINBA, KO3((UIMEHT MOJE3HOro JEHCTBUSA TEIUIOBOW MAaIIMHBI, OTHOCHTEIbHAsS BIAXXHOCTb
BO3/lyXa, DJEKTPUUYECKUM 3aps], CHjla TOKa, DJJIEKTPUUECKOE HalpsKEHUE, CONPOTHUBICHUE
IIPOBOJIHUKA, YJIEIbHOE CONPOTUBIICHUE BEIIECTBA, pa00Ta U MOIIHOCTb 3JEKTPUUYECKOT0 TOKA), IpU
OINMCAaHWM TIPABWIILHO TPAKTOBATh (DU3MUYECKUI CMBICI HCHOJIB3YyEMbIX BEIHUYMH, 0003HAYCHHS H
€IMHULIBI (PU3NYECKUX BEIMYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (U3UUECKYIO BEINUUHY
C IpYTUMH BEJIMYMHAMH, CTPOUTH TpaduKU N3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

e  XapaKTEepPH30BaTh CBOICTBA T, PU3NUECKUE IBICHUS U MPOLIECCHI, UCTIOIb3Ysl OCHOBHBIE MOJI0KEHUS
MOJIEKYJISIPHO-KUHETUUECKONH TEOPUHM CTPOEHHUs BELIECTBA, NMPHUHIMI CYNEpro3uLuu Tmojeill (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsiza, 3akoH OMa JJis yyacTKa LIeNH, 3aKoH J[xoymsa—
JleHua, 3aKOH COXpaHEHHWsS HEPIMM, MpPH 3TOM J1aBaTh CJIOBECHYIO (POPMYIMpPOBKY 3aKOHa U
3alHChIBaTh €70 MATEMAaTUYECKOE BBIPAKECHHUE;

e O0OBACHATH (PU3MUECKHE TMPOIECCHl M CBOMCTBA Tel, B TOM YHCIE M B KOHTEKCTE CUTYyalul
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh IPUUYNHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH
o0BsicHeHHEe U3 1—2 JOrMuecKux 1IaroB ¢ Onopoi Ha 1—2 U3yuyeHHBIX CBOMCTBA (PU3NUECKUX SIBJICHUH,
(bU3MYEeCKHUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

e pemath pacu€éTHbIE 3aJaud B 2—3 JEHCTBUS, HUCHOJIb3yS 3aKOHBI U (POPMYJIbI, CBS3BIBAIOLINE
¢u3nyeckre BEIMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS 33/1a4M 3alMChIBATh KPATKOE YCIOBUE, BBISBIATD
HEJ0CTAaTOK JaHHBIX JUIsl PellleHusl 3a7aud, BHIOMpPATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE IS €€
peleHusl, MPOBOANUTh PACUYEThl M CPABHMBATH IOJYYEHHOE 3HAue€HUE (U3UUECKON BETUYMHBI C
W3BECTHBIMU JIaHHBIMH;

e pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO PEIIUTH NMPH MOMOIIU (PU3UYECKHX METOJIOB, HUCIIOIb3YsI
ONMCAaHUE MCCIENAO0BAaHUS, BBIICNIATH MPOBEPSEMOE MPEINONOKEHNE, OLEHUBATh INPAaBUIBHOCTh
MOpsAJIKA IPOBEICHUS CCIIEN0BaHNs, 1€TIaTh BBIBOBL;

e I[IPOBOAMWTH ONBITHI IO HAOMIOAEHUIO (U3MYECKUX SBICHUM WIM (U3MYECKUX CBOWCTB Tel
(KanuJUIApHBIE SIBIEHUS, 3aBUCUMOCTD JaBJICHHs BO3yXa OT ero oobéma, TemrnepaTypbl, CKOPOCTH
mpolecca OCThIBAHMS W HAarpeBaHUs MpU HM3IYYEHHH OT LBeTa HU3Jyyarouie (morjomfaromiei)
IIOBEPXHOCTHU, CKOPOCTh MCIAPEHUS BOJBI OT TEMIIEPATYpPbl JKUIKOCTH U IIJIOLIAN €€ MOBEPXHOCTH,
ANEKTpU3alus Tel W B3aUMOJCICTBHE SJEKTPUUYECKHX 3aps0B, B3aUMOJIEHCTBUE MOCTOSHHBIX
MarHuTOB, BU3yalIH3alisl MATHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB, AEUCTBHUS MarHUTHOTO MOJIS HA
MIPOBOJHHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHuWTa, CBOMCTBA 3JEKTPOABUTATENS MOCTOSSHHOTO TOKA):



(GbopMyIMpOBaTh IMPOBEPSIEMbIE MPEAMNONI0KEHUA, COOUPATh YCTAHOBKY U3 IPEAJIOKEHHOTO
000pyI0BaHUSsl, ONIMCHIBATH XOJ] ONBITA U (POPMYITHPOBATH BHIBOIKI;

e BBHINOJHATH IPSIMBIE U3MEPEHUS TEMIEPATYPbI, OTHOCUTEIBHOM BIAKHOCTH BO31yXd, CHJBI TOKA,
HaNpsDKEHUsT C UCIOJIb30BAaHUEM AaHAJOTOBBIX TNPUOOPOB M JATYUKOB (U3NYECKUX BEJIMYMH,
CpaBHUBATh PE3YJIbTAThl U3MEPEHUH C yUETOM 3aJaHHONM aOCOJIIOTHON MOTPEIIHOCTH;

e TIPOBOJUTH HCCIECIOBAHNE 3aBUCUMOCTH OJTHOW (PM3UUECKOM BEIMUUHBI OT JPYTOH C UCTIOIb30BaHUEM
IPSIMbIX H3MEPEHUH (3aBUCHUMOCTb CONPOTUBIICHUS IPOBOJHUKA OT €ro JJIMHbI, IUIOLaIu
IIOIIEPEYHOI0 CEUYEHHMsI U YACJIBHOIO COIPOTUBIICHUS BELIECTBA IIPOBOJHMKA, CHJIbI TOKA, UYIIETO
yepe3 INPOBOJHUK, OT HANpPSDKCHHWs Ha IIPOBOJHMKE, HCCIEJOBAHHUE II0CIENOBATEIBHOTO U
MapajyieIbHOT0 COCTUHEHUH MPOBOJHHUKOB): TUIAHMPOBATH HCCIENIOBaHHE, COOMpATh YCTAaHOBKY U
BBINOJIHATh U3MEPEHUs, CIeNysl NPEUIOKEHHOMY IUIaHy, (MKCHPOBATh PE3yJIbTaThl MOJIy4YE€HHOMH
3aBHCUMOCTH B BHJIE TaOJIUI] U TpaUKOB, JeNaTh BEIBOJIBI IO PE3yJIbTaTaM HUCCIICAOBAHMS,

e IIPOBOJUTH KOCBEHHbIE M3MEpEHMs (U3MYECKMX BEJIWYMH (yIelbHass TEIUIOEMKOCTh BeEILECTBa,
COIIPOTHBIIEHUE NTPOBOIHMKA, pad0Ta U MOIIHOCTH HJIEKTPUYECKOTO TOKA): TUNIAHUPOBATh U3MEPEHUS,
coOupaTh HKCHEPUMEHTAIbHYI YCTAHOBKY, CII€Ays MNPENIOKEHHOM WHCTPYKLMHU, U BBIYMCIATH
3HAQ4YECHUE BEJIMYUHBI;

e COOJOJaTh ITPaBUJIA TEXHUKU OE€30aCHOCTU IpU paboTe ¢ 1abopaToOpHbIM 000PYJOBAHUEM;

e XapaKTepU30BaTh IPUHIIMIIBI JEHCTBUS U3YUEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB C OIOPOH Ha
UX OIHUCaHUA (B TOM YHCIIE: CUCTEMa OTOIUICHUS IOMOB, TUIPOMETp, apoBas TypOHHA, aMIIepMeETp,
BOJIbTMETP, CUETUMK DJIEKTPUUYECKON SHEPruu, 3JIEKTPOOCBETUTEIbHBIE NPUOOPHI, HarpeBaTeIbHbIE
JIEKTPOIIPUOOPHI (IIPUMEPBI), IEKTPUUECKHUE NTPEIOXPAHUTEINH, IEKTPOMArHUT, 3JIEKTPOABUraTeb
MOCTOSTHHOTO TOKA), HCIIOJIb3Ysl 3HAHUS O CBOWCTBaX (PM3MUECKUX SIBICHHA M HEOOXOIUMbBIE
¢bu3nyeckrne 3aKOHOMEPHOCTH;

e paclo3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOHCTBA W M3MEPUTEIbHBbIE MPUOOPHI MO CXEMaM U
CXEMaTUYHBIM PUCYHKaM (KHJKOCTHBIH TEpPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, JABUraTelb
BHYTPEHHEIO CrOpaHus, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl JJIEKTPUYECKUX Leneil ¢
NOCJIe10BAaTENbHBIM U MapajlyIeIbHBIM COEUHEHUEM 3JIEMEHTOB, pa3jindas yCJIOBHbIE 0003HAUYEHUs
JJIEMEHTOB JIEKTPUUYECKUX LIETIEH;

e IPUBOAUTH MNPHUMEPbl (HAXOAUTH HH(POPMALUIO O HPUMEpPax) MNPAKTUYECKOIO MCIIOJIb30BaHMS
(¢u3nyecKux 3HaHWM B MOBCEIHEBHOM XKM3HU A o0ecrieueHusi 6€30MacHOCTH MpHU OOpallleHu! C
npubopaMM M TEXHUYECKUMH YCTPOHCTBAMH, COXpPAHEHHs 3/10pOBbsI M COOJIOACHUS HOPM
JKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOILEH CPELE;

e  OCYLIECTBIATH MOMCK UH(pOpMAIMK (PU3NIECKOTO cosiepkanus B IHTepHeTe, HA OCHOBE UMEIOIIUXCS
3HAHUW W TYTEM CpPAaBHEHMsS JIOMOJIHMUTEIbHBIX HCTOYHMKOB BBIJENATH HH(GOpPMAlMIO, KOTOpas
SBIISICTCS IPOTUBOPEUNBON HIIM MOXKET ObITh HEZJOCTOBEPHOI;

e UCIOJIb30BaTh MPU BBINOJIHEHUU YU€OHBIX 33laHUN HAYYHO-MIOMYJISIPHYIO JIUTEPATypy (pU3nueckoro
colepKaHusA, CIpPaBOYHBIE MaTepUalbl, pecypcel cetu MHTepHeT, BIageTb MpUEMaMHU
KOHCIIEKTUPOBAHHUS TEKCTA, peoOpa3zoBaHus HHPOPMALMK U3 OJHON 3HAaKOBOI CUCTEMBI B IPYTYIO;

e CoO3JaBaTh COOCTBEHHbIE IMHCbMEHHBIE U KpaTKHE YCTHbIE COOOLICHMs, 0000mmas MHGOpMaIuo U3
HECKOJIbKUX MCTOYHHMKOB (HU3UYECKOT0 COJEpKaHUs, B TOM YHCJIE MYyOJIMYHO TMPEACTaBIAThH
pe3yabpTaThl IPOCKTHOM MUIIN UCCIIEI0BATEIbCKON ACATEIBHOCTH, IIPU 9TOM I'PAMOTHO MCIIOJIb30BaTh
M3Y4YEeHHbIN MOHATUHHBINA anmnapar Kypca (pU3MKH, CONPOBOXKIaTh BBICTYIIEHUE TIPE3EHTALINEH;

e TIIpU BBHINOJHEHUU YYEOHBIX IMPOEKTOB W MCCIENOBAHUN (DU3MYECKHX IPOLECCOB paclpesensTh
00513aHHOCTH B IPYIIIE B COOTBETCTBUU C TOCTABIIEHHBIMHU 3a/1a4aMH, CJIEAUTH 3 BBIMOJIHEHUEM I1JIaHA
JeUCTBUH M KOPPEKTHPOBATH €ro, aJeKBaTHO OIIEHWBAaTh COOCTBEHHBIM BKJIAJ B JIEATEIBHOCTh
IPYIIIBI, BBICTPAWBATh KOMMYHUKATHBHOE B3aWMOJEHCTBHE, MPOSBISIS TOTOBHOCTh pPa3peliarh
KOH(QJIUKTBI.

K xoniy oOyueHus B 9 kJacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpPakaTh
c(OpMUPOBAHHOCTH Y O0yUaIOLIUXCS YMEHHI:

e ICMOJB30BAaTh TOHSTHS: CHCTEMa OTCYETA, MaTepualbHas TOYKA, TPAEKTOPHS, OTHOCHUTEIHHOCTH
MEXaHMUYECKOTO JBIDKEHUs, nedopmanus (yrnpyras, miacTH4ecKas), TpeHUE, [IEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, HEBECOMOCTb U MEPErpy3KH, LEHTP TKECTH, a0COIIOTHO TBEPAOE TEJO, LIEHTP TAKECTH



TBEPJIOrO TeJa, paBHOBECUE, MEXAHWYECKHE KOJeOaHUsl M BOJHBI, 3BYK, HHPPA3BYK U YJIBTPa3BYK,
9JIEKTPOMArHUTHBIE BOJTHBI, IIKAJIa HJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTbH U 1aTbHO30PKOCTb,
CIEKTpPhl MCIyCKaHWA M TOIJIOLIEHUdA, anb(a, OeTa- M ramMma-u3JIydeHHs, H30TOIIbl, sIepHas
JHEPreTHKA;

pas3nuyath sBJIEHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEIHOE IBUXKEHUE, PABHOYCKOPEHHOE
NPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaJeHUE Tell, PAaBHOMEPHOE JIBHKEHHE IO OKPY)KHOCTH,
B3aUMOJICHCTBHE TeJ, PEAKTHBHOE JBWXKEHME, KoyiedaTelnbHOe JBMXKCHHME (3aTyxarollue U
BBIHY)KJICHHBIC KOJIeOaHUs), PE30HAHC, BOJHOBOE JIBHKCHHE, OTPA)KEHUE 3BYKa, MPSIMOJMHEIHOE
pacrpocTpaHeHHe, OTpPaK€HHE M IPEJOMJICHHE CBETa, IOJHOE BHYTPEHHEE OTpa)KCHHE CBETa,
pasiioxkeHue Oenoro cBera B CIEKTP U CIIOKEHHE CIIEKTPAJIbHBIX IBETOB, IUCHEPCHS CBETa,
€CTECTBEHHAsl PaJIMOAKTUBHOCTh, BOSHUKHOBEHHE JTMHEWYATOr0 CIEKTPA U3JIYyUYEHUs) MO ONUCAHHIO
UX XapaKTePHBIX CBOICTB U HA OCHOBE ONBITOB, AEMOHCTPUPYIOIIUX AaHHOE (PU3NYECKOE SIBIICHUE;
pacrio3HaBaTh MPOSIBIIEHHE M3YUYEHHBIX (DPU3MUYECKHX SBICHUH B OKpY’KarolleM MUpPE (B TOM 4HUCIIe
¢usnveckue sSBICHUS B MPUPOJEC: NMPHUIMBBI U OTIHUBHI, ABIKEHHE IaHeT COJHEYHOH CHCTEMBI,
PEaKTUBHOE JBM)KEHUE MBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH, 3€MIICTPSCEHHE,
celicCMUYeCKHe BOJIHBI, IIyHaMH, 9X0, IIBETa TEJ, ONTHYECKHE SIBICHUS B MPHPOJIE, OMOIIOTHIECKOE
JeicTBUE BHUJUMOIO, YJIbTPa(QHUONIETOBOIO M PEHTICHOBCKOIO U3JIY4YEHUH, €CTECTBEHHBIN
paavoOaKTUBHBIN (DOH, KOCMHYECKHME JIy4M, PAJAMOAKTUBHOE W3JIyYEHHUE INPUPOIAHBIX MHUHEPAJIOB,
JeiicTBUE PaIMOAKTUBHBIX U3JTyYEeHUI Ha OPraHU3M 4eJI0BEKa), IPU 3TOM IEPEBOIUTH IPAKTUUYECKYIO
3aJady B yu4eOHYI0, BEICTISTH CYIIECTBEHHBIE CBOWCTBA (IPU3HAKH) (PU3UUECKUX SBIICHUN;
OIUCHIBATh M3YYECHHBIE CBOWCTBA TeJl M (DPU3MUYECKHE SBJICHUS, UCHOJb3Ys (PU3NYECKUE BEIMUHUHBI
(cpeaHsisi 1 MTHOBEHHAs! CKOPOCTh TeJla IPY HEPABHOMEPHOM JIBU)KEHUH, YCKOPEHHE, ITEpEMEILIEHUE,
IyTh, YIJIOBasi CKOPOCThb, CUJAa TPEHMs, CHJIa YNPYTOCTH, CHUJa TAXKECTHU, YCKOPEHHE CBOOOIHOTO
MaJeHMs, BEC Tela, HMIIYJIbC Tela, HMIYJbC CHJIbI, MEXaHHMYecKass padoTa M MOLIHOCTb,
NOTEHIMAJIbHAsl 3HEPrusl Teja, MOJHATOrO HaJ IMOBEPXHOCThIO 3€MJIM, NMOTEHLMAJIbHAs 3HEPrus
C)KaTOM NpPYKUHbI, KHHETHYECKas SHEprus, MOJHAs MEXaHWYecKas HSHEeprusi, Mepuoja MU vacToTa
Kose0aHUH, JJIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, IIOKa3aTellb
IIPEJIOMIIEHUSI CPE/ibl), TP ONMUCAHUM MPABWIBHO TPAKTOBAaTh (DPU3MUECKUN CMBICI HCIOJIb3YEMBIX
BEJIMYMH, O003HAUEHUS M EIUHMLbI (PU3MUECKUX BEIMYUH, HAXOAUTh (HOPMYJIbI, CBSI3bIBAIOLINE
JaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH Tpa@UKU HU3YUYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOICTBa Tell, (pU3NYECKHE SIBJICHMSI M MPOLECCHI, UCIOJb3Ys 3aKOH COXPAaHEHUs
9HEPruM, 3aKOH BCEMHUPHOT'O TATOTEHHUS, IPUHLIUI CYNEPIO3ULUHN CHUJI, IPUHIUI OTHOCUTEIBbHOCTH
lNanunest, 3akoHbpl HpI0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAXKEHUS U ITPEIIOMIICHHU I CBETA,
3aKOHBI COXPAHEHHUs 3apsAJ0BOIO M MAaCCOBOTO YMCEN IPU AJEPHBIX PEAKLUMIX, IPU ITOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €I0 MaTEMATUYECKOE BBIPAKCHHUE;

OOBSICHATH (PM3UUECKUE MPOLIECCHl U CBOMCTBA TeJ, B TOM YHCJIE U B KOHTEKCTE CUTYallMi MPAKTUK
OpPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH PUUMHHO-CIIEJCTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3
2-3 OrMYecKHX IIaroB ¢ ONOpoi Ha 2—3 M3Y4YEHHBIX CBOMCTBA (M3NUECKUX SBICHUH, (PU3NUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a1aun (ONMUpaoLIecs Ha CUCTEMY U3 2—3 ypaBHEHMIi), UCIIOJIb3Ysl 3aKOHBI U
(bopMyIibl, CBA3BIBAIOIINE (PU3NYECKUE BEMYMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 3aJauM 3alHChIBATh
KpaTKO€ yCIIOBHE, BBISIBIISATH HEJOCTAIOIINE T N30BITOYHbIE TaHHBIE, BRIOUPATh 3aKOHBI U (DOPMYJIBL,
HEOOXOIUMBIE ISl pElIeHUsl, MPOBOAUTH PACUYETHl U OIEHUBATh PEATUCTUYHOCTH IMOIYYEHHOIO
3Ha4YeHUs1 PU3NUECKOIl BETMUNHBL;

pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOYKHO PELIUTh MPH MOMOLIN (HU3MUECKUX METO/I0B, UCIIONIb3YS
ONMCAaHUE MCCIEA0BAaHUSA, BBIACIATH IPOBEPSIEMOE MPEIAINOJIOKEHNE, OLEHUBATh IPAaBUIBHOCTh
MOpsAJIKA MPOBEACHUS HCCIIEI0BaHus, JIENIaTh BHIBObI, HHTEPIPETUPOBATH PE3YJIbTaThl HAOIIOACHUN
U OIIBITOB;

MIPOBOAUTD OIBITHI 10 HAOTIOACHHUIO (PM3MUYECKUX SBICHUM WM (PU3HUECKUX CBOMCTB Tel (M3ydeHue
BTOpOro 3akoHa HbIOTOHa, 3aKOHAa COXpaHEHHs HHEpPIuu, 3aBUCHUMOCTb IepHoja KoJieOaHui
IIPYKUHHOTO MAasiTHUKA OT MAcChl Tpy3a M KECTKOCTU INPYKUHBI U HE3aBUCUMOCTb OT aMILIUTYZbI
MaJIbIX KOJIeOaHUH, MPSIMOJIMHEHHOE paclpoCTpaHEHHE CBETA, Pa3IoKEHHE OEJIoro CBeTa B CIEKTP,
U3y4YeHUE CBOWCTB M300pak€HUS B IUIOCKOM 3€pKaje M CBOWCTB M300pakeHHUs IpeaMeTa B
coOuparolei InH3e, Ha0II0IeHNE CIIOIIHBIX U JIMHENYAThIX CIIEKTPOB U3ITyUEHHs): CAMOCTOSITEIbHO



coOupaTh YCTAaHOBKY M3 HM30BITOYHOrO Habopa 0O0OpYyJAOBaHMS, OMHCHIBATH XOJ[ OMBITA W €r0
pe3yabTaThl, (GOPMYITUPOBATH BHIBOIBI;

IIPOBOJUTh MNpPH HEOOXOAMMOCTH CEpUI0 NPSAMBIX HM3MEPEHMH, OIpenelss CpeaHee 3HaueHue
U3MepsieMO BeMM4MHBI ((POKYyCHOE pacCTOsIHHE cOOMparoIei TMH3bI), 000CHOBBIBAThH BEIOOP criocoba
U3MEPEHHS (M3MEPUTEIHHOTO MPUO0pa);

MIPOBOJIUTH HCCIIEIOBAaHUE 3aBHCUMOCTEH (DM3MYECKHX BEJIMYUH C HCIOJIb30BAHUEM MPSIMBIX
U3MEpEeHUH (3aBUCUMOCTh IyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBUXKEHHU Oe€3 HadalibHOM
CKOpOCTH, TEpHoAa KoJeOaHWi MaTeMaTHYeCKOTO MAasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YyIja
OTPAKEHMsI CBeTa OT yIVla MaJeHus M YIJla IPeJOMJIEHHs OT yIVa MaJeHus): IUIAHUPOBaTh
UCCIICIOBAaHUE, CAMOCTOSITETIHHO COOMpaTh YCTaHOBKY, (DPUKCHUPOBATh PE3yJIbTaThl IOJy4YEeHHON
3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BUJE TAOJIUIl M Ipa(UKOB, JeaaTh BBIBOJBI MO pe3ysbTaTaM
UCCIIC/IOBAHMS;

IIPOBOJIUTh KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BEIUYMH (CPEIHSISI CKOPOCTh M YCKOPEHUE Tejla Npu
PaBHOYCKOPEHHOM  JIBIDKEHUHM, YCKOPEHHE CBOOOJHOTO TaJeHHs, KECTKOCTb MPY)KUHBL,
KOY(Q(QHUIHUEHT TpPEHUs CKOJIbKEHMs, MEXaHHWdyeckas paboTa M MOIIHOCTb, 4acToTa M IEpUOJ
KoJIe0aHUH MaTeMaTU4YecKOro M MPYKWHHOTO MasTHUKOB, ONTHYECKAs CHJIa COOMpAromieil JMH3HI,
palMOaKTUBHBIM (DOH): IUIAHUPOBATh H3MEPEHUs, COOMPATh HKCIEPUMEHTAIbHYIO YCTAaHOBKY H
BBITIOJIHATh W3MEPEHUs, CIEIysl NMPEII0KESHHON WHCTPYKLUH, BBIYUCIATH 3HAYEHUE BEIUYMHBI U
aHAJIM3UPOBATh [1OJYyUCHHbIE PE3YJIbTATHI C YUETOM 3aJaHHOM MOIPEIIHOCTH U3MEPEHUH;

co0JIr01aTh MpaBHiIa TEXHUKH OE30MTaCHOCTH MPU PadOTe ¢ 1a00opaTopHBIM 000y IOBAaHUEM;
pas3nuyaTh OCHOBHbIE IIPU3HAKU U3YUYEHHBIX (PU3MUECKUX MOJETIeH: MaTepraibHas TOUKa, aDCOIIOTHO
TBEPIIOE TEJIO, TOYEYHBIM HCTOYHHMK CBETa, Jy4, TOHKas JIMH3a, IUIAHETapHas MOJAETbh aroMma,
HYKJIOHHAs1 MOJIeJIb aTOMHOT'0 s1/1pa;

XapaKTepu30BaTh MPUHIIMIIBI ICHCTBHS N3yYSHHBIX MPHOOPOB M TEXHUUECKUX YCTPOMCTB C OOPOH Ha
UX ONUCaHUA (B TOM 4YMCIE: CIMIOMETp, JTATUUKU IOJIOKEHHs, PACCTOSHUS M YCKOPEHUs, paKera,
9XO0JIOT, OYKH, MEPUCKOT, (poToammapar, ONTHYECKHE CBETOBOBI, CIIEKTPOCKOI, JTO3UMETpP, Kamepa
BunbcoHna), ucrnonb3ys 3HaHUS O CBOMCTBax (U3MYECKUX SIBICHUI M HEOOXOAuMble (QHU3NUECKue
3aKOHOMEPHOCTH;

UCIOJb30BAaTh CXEMbl M CXEMaTU4YHble PHUCYHKHM M3YYEHHBIX TEXHHYECKHX YCTPOWCTB,
M3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTHYECKUX TPOILECCOB IMPH PEIICHUH Y4eOHO-TTPaKTHYECKUX
3aJa4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUS U300pakeHUH B IUIOCKOM 3€pKaJie U COOMpAIOLIe JINH3E;
MPUBOANTH TPUMEpHl (HAXOMUTh WH(GOPMAIMIO O MPHMEpax) MPAKTHYECKOTO WCIIONb30BAHUS
¢u3nUeckux 3HaHUN B MOBCEAHEBHOM XHU3HM I oOecrieueHus: 0€30MacHOCTH MpH OOpalleHUH C
npubopaMH W TEXHUYECKHMH YCTPOHCTBAMH, COXpPAHEHHS 3/I0POBBbSI M COONIOACHUS HOPM
HKOJIOTHYECKOTO MOBE/IEHUS B OKpYXarolleil cpere;

OCYIIECTBIISITh TIOMCK WH(OpPMAIMU (PHU3MUECKOTO conepkaHus B MHTEpHETe, CaMOCTOSTEIHHO
¢dbopMynHpysl MOUCKOBBIA 3alpoC, HAXOAUTh IYTH OIpPEeNIeHUs] JOCTOBEPHOCTH MOJIYYEHHOM
nH(pOpMAINY Ha OCHOBE MMEIOIINXCS 3HAHUHN M JIOTTOJTHUTEIHHBIX UCTOYHUKOB,;

HCIOJIb30BATh MPH BBIMOJIHEHUH YUeOHBIX 3aJJaHUN HAayYHO-IIOMYJISIPHYIO JIUTepaTypy pusnyeckoro
COZIep)KaHMUs, CIPABOYHBIE MaTepuallbl, pecypchl cetn VHTepHeT, BiageTh MNpuéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus MHGOPMAIIUK U3 OIHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
co3zlaBaTh COOCTBEHHBIE MMCHbMEHHBIE U YCTHBIE COOOIIEHHSI HA OCHOBE MH(POPMAITUH U3 HECKOJIBKUX
UCTOYHHUKOB (DU3UYECKOTO COJAEpKaHUs, MyOIMYHO NPEACTABIATh PE3yIbTaThl MPOSKTHOM WU
HCCIEA0BATENIBCKON JEATEIbHOCTH, IIPH 3TOM TPaMOTHO HMCIOJIB30BaTh M3YyUECHHBIH MOHSITHUIHBIA
anmapar M3y4aeMoro pasjena (U3MKd M CONPOBOXKJATh BBICTYIUIEHHE IpE3eHTAleld ¢ y4EéToM
0CcOOEHHOCTEH ay TMTOPHH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHME 7 KJIACC

Ne [ HaumeHoBaHue pa3genos u Konnyectso 4acos INEeKTPOHHble (undpoBble)
n/n TéM nporpammbl Bcero | KoHTponbHble | MpakTuyeckue | 0BpasoBaTenbHbie pecypcbl
paboTbl paboTbl
Paspen 1. PusunkKa n eé ponb B NO3HAHUU OKpPYKAOLWEro Mmpa
1.1 |®usumka - HayKa o Npupoge 2 Bubnunoteka LLOK
https://m.edsoo.ru/7f416194
1.2 |Pusmyeckne BeNNUNHbLI 2 1 bubnnoteka LLIOK
https://m.edsoo.ru/7f416194
1.3 |EcTtecTBEHHOHaAy4YHbIN meTog, | 2 1 Bubnnoteka LIOK
NO3HaHMA https://m.edsoo.ru/7f416194
UTtoro no pasgeny 6
Paspgen 2. NepBoHayanbHble cBeAEHUA O CTPOEHUU BelecTBa
2.1 [CTpoeHuMe BelLecTBa 1 Bubnmoteka LOK
https://m.edsoo.ru/7f416194
2.2 |OBuxKeHune u 2 1 Bubnmoteka LOK
B3aMMoOJelcTBMe Yactul, https://m.edsoo.ru/7f416194
BeLLecTsa
2.3 |ArperaTHble COCTOAHUA 2 Bubnunoteka LLOK
BellecTsa https://m.edsoo.ru/7f416194
UTtoro no pasgeny 5
Pasgen 3. lBmKeHue U B3aumogencTeue Ten
3.1 |MexaHun4ecKoe aBurKeHune 3 Bubnnoteka LIOK
https://m.edsoo.ru/7f416194
3.2 |IHepumAa, macca, NNOTHOCTb 4 1 Bubnuoteka LOK
https://m.edsoo.ru/7f416194
3.3 [Cuna. Buabl cun 14 1 2 Bubnuoteka LOK
https://m.edsoo.ru/7f416194
UTtoro no pasgeny 21
Pasgen 4. [laBneHune TBEPADBIX TeN, XXUAKOCTEN U ra3os
4.1 |dasneHue. Nepepava 3 Bubnmoteka LOK
nasneHua https://m.edsoo.ru/7f416194
TBEPAbIMM TelaMU,
KUAKOCTAMM M razamm
4.2 |0aBneHune XKnaKocTu 5 Bubnunoteka LLOK
https://m.edsoo.ru/7f416194
4.3 [AtmocdepHoe aaBneHue 6 Bubnnoteka LIOK
https://m.edsoo.ru/7f416194
4.4 |NencTBME }KUAKOCTU U rasa 7 2 3 Bubnmoteka LOK
Ha NOrpy>KEHHOE B HUX TENO https://m.edsoo.ru/7f416194
UToro no pasgeny 21
Pasgen 5. PaboTta n MOWHOCTb. dHeprua
5.1 |PaboTa n mowHoOCTb 3 1 Bubnmoteka LOK
https://m.edsoo.ru/7f416194
5.2 |[MpocTble mexaHu3mbl 5 1 bubnnoteka LLOK
https://m.edsoo.ru/7f416194
5.3 |MexaHun4decKas sHeprua 4 1 1 Bubnnoteka LIOK

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




Ne | HaumeHoBaHuWe pa3aenos u

KonnyectBo 4yacos

INEeKTPOHHble (undpoBble)

n/n TeM NpPorpammbl Bcero | KoHTponbHble | MpakTuyeckue | 0OpasoBaTenbHbie pecypcbl
paboTbl paboTbl

UToro no pasgeny 12

MNosTOpeHue 3

OBLLUEE KOMMYECTBO YACOB MO | 68 4 12

MPOrPAMME




TEMATHYECKOE INTAHUPOBAHMUE 8 KJIACC

Ne

HanmeHoBaHWe pa3fenos un tem

Konunyectso yacos

DNeKTPOHHbIe (Uundposble)

n/n nporpammel Bcero| KoHTposbHble | MNpakTuyeckume 06pasoBaTenbHble pecypcbl
paboTbl paboTbl

Paspen 1. Tennosble aBneHUn

1.1 |CtpoeHue n cBOICTBA BeLLeCTBa 7 Bnbnnoteka LLOK
https://m.edsoo.ru/7f4181ce

1.2 [Tennosble npoueccol 21 1 5 Bnbnnoteka LLOK
https://m.edsoo.ru/7f4181ce

UTtoro no pasgeny 28

Paspen 2. dneKkTpuyeckme u MarHUTHble ABNEHUA

2.1 [DnekTpuyeckue 3apAaasbl. 7 1 Bubnumoteka LLOK

3apsaxKeHHble Tena u ux https://m.edsoo.ru/7f4181ce
B3auMmogencTene

2.2 |[OCTOAHHbIM 3neKTpUYeckmii Tok | 20 2 7 Bbubnmoteka LLOK
https://m.edsoo.ru/7f4181ce

2.3 |[MarHuTHble aBneHuA 6 1 15 Bnbnunoteka LOK
https://m.edsoo.ru/7f4181ce

2.4 |DneKTpOMarHUTHaa WHAYKUMA 4 Bnbnnoteka LOK
https://m.edsoo.ru/7f4181ce

UTtoro no pasgeny 37

MNoBTOpeHUe 3

OBLUEE KOJTMYECTBO YACOB IO 68 4 14.5

MPOrPAMME




TEMATHYECKOE INTAHUPOBAHMUE 9 KJIACC

Ne |HanmeHoBaHue pasgenos un

Konunyectso yacos

DNeKTPOoHHbIe (Uundposble)

n/n TEM NPOrpammbl Bcero| KoHTponbHble | lMpaKTuyeckue obpasoBatenbHble pecypcbl
paboTbl paboTbl
Paspgen 1. MexaHu4yeckue aBneHusn
1.1 |MexaHuuyeckoe asukeHne nu| 10 1 Bubnnoteka LIOK
Ccnocobbl ero onucaHusa https://m.edsoo.ru/7f41a4a6

1.2 |B3aumopeincTteue Ten 20 1 3 Bubnnoteka LIOK
https://m.edsoo.ru/7f41a4a6

1.3 (3aKoHbl coxpaHeHuA 10 3 Bubnunoteka LLOK
https://m.edsoo.ru/7f41a4a6

UToro no pasgeny 40

Paspen 2. MexaHuyeckue KonebaHuaA u BOJHDI

2.1 |MexaHun4yeckune KonebaHun 7 3 bubnnoteka LLOK
https://m.edsoo.ru/7f41a4a6

2.2 |MexaHW4yecKue BOAHbLI. 3BYK| 8 1 3 Bubnunoteka LLOK
https://m.edsoo.ru/7f41a4a6

UTtoro no pasgeny 15

Paspen 3. DneKTPOMarHUTHOE NoJie U SNEKTPOMArHUTHbIE BOJIHbI

3.1 |DneKTpomarHuUTHoOeE nose u 6 2 Bubnunoteka LLOK
3/IEKTPOMArHUTHbIE BOJTHbI https://m.edsoo.ru/7f41a4a6
UTtoro no pasgeny 6
Paspen 4. CeBeToBble ABNEHUA
4.1 |3aKOHbI pacnpocTpaHeHns 6 2 Bubnunoteka LLOK
cBeTa https://m.edsoo.ru/7f41a4a6
4.2 |/InH3bl N oNTUYECKue 6 3 Bubnmoteka LOK
npubopsl https://m.edsoo.ru/7f41a4a6
4.3 |PasnoxeHue benoro ceetaB| 3 2 Bubnmoteka LOK
CNeKTp https://m.edsoo.ru/7f41a4a6
UTtoro no pasgeny 15
Pa3spen 5. KBaHTOBbIe ABNEeHUA
5.1 [UcnycKaHue n nornouieHme 4 1 Bubnuoteka LOK
cBeTa aToMom https://m.edsoo.ru/7f41a4a6
5.2 |CtpoeHue aTomHOro aapa 6 1 Bubnnoteka LIOK
https://m.edsoo.ru/7f41a4a6
5.3 |ApepHbie peakumu 7 1 1 Bubnnoteka LIOK
https://m.edsoo.ru/7f41a4a6
UToro no pasgeny 17
Pasgen 6. MNosTOopuTenbHO-0606WaOWMIT MOaYNb
6.1 |MoBTOpeHue n 0b60bLleHne 9 2 Bubnnoteka LIOK
cofeprkaHua Kypca puUsnkm https://m.edsoo.ru/7f41a4a6
3a 7-9 Knacc
UToro no pasgeny 9
OBLLEE KONMMMYECTBO YACOB MO | 102 3 27

MPOrPAMME




IHOYPOYHOE IINTAHUPOBAHMUE 7 KJIACC

n/n

Tema ypoka

Konunyectso yacos

Bcero

KoHTpon.
paboTbl

MpakTnuec.
paboTbl

[aTta
n3y4vyeHunA

INeKTpOHHble LMdpoBbIe
obpasoBaTenbHble pecypcbl

dunsmKa — HayKa o
npupogae. AsneHuna
npupoabl. Pusnyeckne
ABJIEHUA

MexaHun4yeckue,
Tennosble,
S/IeKTPUYECKUe,
MarHuUTHbIE, CBETOBbIE,
3BYKOBbIE ABNEHUA

dusnyeckme sennNUYnHbLI
N UX N3MepeHne

YpoK-uccnegosaHume
"U3mepeHne
TemnepaTypbl Npu
MOMOLLN KUAKOCTHOTO
TEPMOMETPA U AaTYMKA
TemnepaTtypbl”

Kak ¢unsuka u gpyrue
€CTeCTBEHHbIE HayKu
N3y4yaloT Npupoay.
EcTecTBEHHOHAY4YHbIN
MEeTOZ, NO3HaHUA.
OnucaHne GU3nYeCcKmx
ABJIEHUI C MOMOLLbIO
moaenen

Bnbnunoteka LOK
https://m.edsoo.ru/ff09f72a

YpoK-uccnegosaHme
"MpoBepKa rmnoTtesbl:
0aNbHOCTb NONETA
LWAPMKA, NYLWEHHOro
rOPU30HTaNbHO, TEM
bonblie, yem 6onbLue
BblCOTA MycKa"

CTpoeHue BelLecTBa.
OnbIThbI,
A0Ka3blBatowWMe
AMCKpPEeTHOe CTpoeHune
BellecTBa

Bubnnoteka LOK
https://m.edsoo.ru/ff09fe0a

[BMXKeHne yactu,
BeulecrtBea

Bubnnoteka LLOK
https://m.edsoo.ru/ff0a013e

YpOK-nccneposaHue
«OnbITbl NO
HabnoaeHuo
TennoBoro
pacwmpeHua rasos»

10

ArperaTHble COCTOAHUA
BeulecrtBa




No
n/n

Tema ypokKa

KonnyectBo 4yacos

Bcero

KoHTpon.
paboTbl

MpakTnyec.
paboTbl

[ata
M3y4vyeHuA

INeKTPOHHble LndpoBbIe
obpasoBaTenbHble pecypchbl

11

B3anmocBssb mexay
CBOWCTBaMM BELLECTB B
pa3HbIX arperaTHbIX
COCTOAHMAX U UX
aTOMHOMONEKYNAPHbIM
CTPOEHUEM.
OcobeHHOCTH
arperaTHbIX COCTOAHM
BOAbl

Bnbnunoteka LLOK
https://m.edsoo.ru/ff0a0378

12

MexaHun4yeckoe
BUXKEHMe.
PaBHOMmepHOE 1
HepaBHOMepHoe
NBUXKEHne

bnbnnoteka LLOK
https://m.edsoo.ru/ff0a05c6

13

CKopocTb. EaMHMLbI
CKOpOCTH

Bnbnunoteka LOK
https://m.edsoo.ru/ff0a079c

14

PacyeTt Nyt n BpemeHu
NBUXKEHUA

Bnubnnoteka LLOK
https://m.edsoo.ru/ff0a0ae4

15

UHepuna. 3aKoH
NHEepUMN.
B3avmopeicteue ten
KaK NpuyMHa
M3MEHEHMA CKOPOCTU
NBUMNKEHUA Ten

Bnubnnoteka LLOK
https://m.edsoo.ru/ff0a0c10

16

MAoTHOCTL BelecTBa.
PacueTt macchbl #
obbema Tena no ero
NJOTHOCTH

Bubnnoteka LOK
https://m.edsoo.ru/ff0a0fee

17

NabopaTtopHas paboTa
«OnpegeneHue
NNOTHOCTU TBEPAOrO
Tena»

18

PeweHune 3agay no
Teme "MNOTHOCTb
BewecTsa"

Bubnnoteka LOK
https://m.edsoo.ru/ff0al123c

19

Cuna Kak
XapaKTepUCTMKa
B3aMMOAENCTBUA TeN.
Cuna ynpyrocTtu. 3aKoH
l'yKa

20

NabopaTtopHas paboTa
«N3yyeHmne
3aBMCMMOCTH
pacTaXeHus
(nedopmaumn)
NPY*UHbI OT

NPUIO}KEHHOW CUAbI»




No
n/n

Tema ypokKa

KonnyectBo 4yacos

Bcero

KoHTpon.
paboTbl

MpakTnyec.
paboTbl

[ata
M3y4vyeHuA

INeKTPOHHble LndpoBbIe
obpasoBaTenbHble pecypchbl

21

ABNeHne TAroTeHus.
Cuna TaxKectun

22

CBA3b MeXAy CUIoM
TAXECTU N Maccom
Tena. Bec tena.
PeweHue 3aga4y no
Teme "Cuna Taxkectn"

bnbnnoteka LLOK
https://m.edsoo.ru/ff0al1778

23

Cuna TAXKeCTu Ha
OpYrMX NaaHeTax.
dusnyeckume
XapaKTEPUCTUKM
nnaHer

Bubnmoteka LLOK
https://m.edsoo.ru/ff0a1502

24

U3amepeHune cun.
[dnHamomeTp

Bnbnnoteka LOK
https://m.edsoo.ru/ff0al8cc

25

Bec Tena. HeBecomocTtb

Bnubnnoteka LLOK
https://m.edsoo.ru/ff0al778

26

CnokeHue aByx cun,
HanpaB/IEHHbIX NO
04HOM NPSAMON.
PaBHogaelcTBYOLWAA
cun

Bnbnunoteka LOK
https://m.edsoo.ru/ff0ala70

27

PeweHue 3aga4 no
Teme
"PaBHoAelcTBYOLLAS

CHUn

28

TpeHne CKONbXKeHUA n
TpeHune nokos. TpeHune
B NpMpoAae N TEXHUKE

Bubnnoteka LLOK
https://m.edsoo.ru/ff0alb9c

29

labopaTtopHas paboTa
«MN3yyeHmne
3aBMCMMOCTU CUIbI
TPEHUA CKONIbXKEHUA OT
CUNbl AABNEHNA U
XapaKktepa
CconpuKacaoLLmnxca
NOBEPXHOCTENY

Bubnnoteka LOK
https://m.edsoo.ru/ff0alcc8

30

PeweHue 3agay Ha
onpeaeneHue
PaBHOAEMCTBYIOLLEN
CUNbI

31

PeweHune 3agay no
Temam: «Bec Tenan,
«I'padmyeckoe
n3obparkeHune cnn»,
«Cunnbi»,
«PaBHoaelcTBYOWAA
CcUn»

Bubnnoteka LOK
https://m.edsoo.ru/ff0alde0




Ne Tema ypokKa Konunyectso yacos [aTa ANEeKTPOHHbIe undpoBble

n/n Bcero | KoHTpon. | Mpaktnuec. | U3yHeHUA O6pa3OBaTe}1bele pecypcbl

paboTbl paboTbl

32 |KoHTposbHaA paboTa 1 1
no Temam:

«MexaHunueckoe
nBUKeHue», «Macca,
NJOTHOCTb», «Bec
Tena», «Fpadpnyeckoe
n3obparkeHne cun»,
«Cnnbi»

33 |OasneHune. Cnocobbl 1 Bubnmoteka LLOK
YMEHbLLEHUA U https://m.edsoo.ru/ff0a20a6
VYBE/IMUYEHUA AaBAeHUs

34 |NaBneHue rasa. 1 Bnbnunoteka LLOK
3aBUCUMOCTb AaBAeHNSA https://m.edsoo.ru/ff0a2376
rasa ot 06béma,

TemnepaTtypbl

35 |Mepepaya gasnenHun 1 Bnbnnoteka LLOK
TBEPAbIMU TENAMMU, https://m.edsoo.ru/ff0a25b0
MKUAKOCTAMM U ra3amm.
3akoH MNackana

36 |[daBneHue B XKUOKOCTH 1 Bbubnmoteka LLOK
U rase, Bbi3BaHHOE https://m.edsoo.ru/ff0a2718
nencTsmem cubl
TAXKECTU

37 |PeweHune 3aga4 no 1 Bnbnunoteka LOK
Teme «/[laBneHuve B https://m.edsoo.ru/ff0a2826
MMOKOCTM U rase.
3aKoH lNacKkana»

38 |Coobuwatouwmecs 1 Bubnnoteka LLOK
cocyapbl https://m.edsoo.ru/ff0a2970

39 ([fnapasnuyecknin npecc| 1 bnbanoteka LOK

https://m.edsoo.ru/ff0a3136

40 [MaHomeTpbl. 1
MopwHeBoW
MMOKOCTHbIN Hacoc

41 |AtTmocdepa 3eman. 1 Bubnumoteka LLOK
MpUYMHbI https://m.edsoo.ru/ff0a2b5a
CyLL,EeCcTBOBAHMA
BO34YyLWHOM 060/104KM
3emnun. 3aBUCUMOCTb
aTMmocdepHoro
0,3aB/IEHNA OT BbICOTbI
Hag ypoBHEM MopA

42 |Bec Bo3gyxa. 1 Bubnnoteka LOK
ATmocdepHoe https://m.edsoo.ru/ff0a2b5a
nasneHue

43 [M3mepeHune 1 Bubnnoteka LLOK

aTMmocdepHoro

https://m.edsoo.ru/ff0a2da8




No
n/n

Tema ypokKa

KonnyectBo 4yacos

Bcero

KoHTpon.
paboTbl

MpakTnyec.
paboTbl

[ata
M3y4vyeHuA

INeKTPOHHble LndpoBbIe
obpasoBaTenbHble pecypchbl

nasneHma. OnbIT
Toppuuennu

44

3aBUCUMOCTb
aTmocdepHoro
1aB/IEHUNA OT BbICOTbI
Hag, ypoBHEM MOpS

bnbnnoteka LLOK
https://m.edsoo.ru/ff0a2fc4

45

bapomeTp-aHepoua.
ATmocdepHoe
naBneHue Ha
Pa3INYHbIX BbICOTaX

bnbnnoteka LLOK
https://m.edsoo.ru/ff0a2fc4

46

PeweHue 3aga4y no
Teme "ATmocdepHoe
nasneHne"

47

[elicTBrne *KNMAKOCTU U
rasa Ha Norpy»eHHoe B
HUX Teno. Apxumegosa
cuna

Bubnunoteka LLOK
https://m.edsoo.ru/ff0a3276

48

/TabopaTopHana paboTa
«Onpegenerune
BbITa/IKMBAIOLLEN CUNDI,
0eNCTBYIOLLEN Ha TeNo,
NOrpy»XeHHoe B
HKUOKOCTb»

Bnbnnoteka LOK
https://m.edsoo.ru/ff0a33fc

49

abopaTtopHas paboTa
no Teme
«UccneposaHue
3aBMCMMOCTM Beca Tena
B BoAe oT 06bEma
Norpy»eHHou B
YUAKOCTb YacTu Tena»

Bnubnnoteka LLOK
https://m.edsoo.ru/ff0a3514

50

MnaBaHue Ten

Bubnnoteka LOK
https://m.edsoo.ru/ff0a3a96

51

labopaTtopHas paboTa
"KoHcTpyunpoBaHue
apeomeTpa nau
KOHCTPyMpOBaHMe
NOAKWN 1 onpeaeneHme
eé rpysonoabémHocTn"

52

PeweHue 3agay no
Temam: «llnasaHne
CyAoB.
BosgyxonnasaHue»,
«[JaBneHue TBEPAbIX
TeN, }UAKoCcTen u
rasoB»

Bubnnoteka LLOK
https://m.edsoo.ru/ff0a3654

53

MexaHn4yeckan paboTa

Bubnnoteka LOK
https://m.edsoo.ru/ff0a3f82




No
n/n

Tema ypokKa

KonnyectBo 4yacos

Bcero

KoHTpon.
paboTbl

MpakTnyec.
paboTbl

[aTa
n3ydyeHuA

INeKTPOHHble LndpoBbIe
obpasoBaTenbHble pecypchbl

54

MowHoCTb. EAHMLBI
MOLLLHOCTM

Bnbnunoteka LLOK
https://m.edsoo.ru/ff0a3f82

55

YpoK-uccnepgosaHue
"PacuéTt mouwHocTw,
pa3BMBaEeMoWn npm
nogbéme no nectHuue"

56

MpocTble mexaHn3mbl.
Pbiyar. PaBHoBecue cun
Ha pblyare

57

KoHTponbHas paboTa
no teme «lagneHue
TBEPAbIX TN,
¥UAKOCTEN 1 rasos» /
Bcepoccuitckan
nposepoyHan paboTa

58

Pe3epBHbIN YPOK.
PaboTa c TekcTamm no
Teme «[laBneHue
TBEPAbIX Ten,
¥UAKoCTel 1 rasos» /
Bcepoccuitckas
npoBepoyYHan paboTa

Bnbnnoteka LLOK
https://m.edsoo.ru/ff0a4ffe

59

Pbluarun B TeXHUKe,
6bITY M Npupoae.
labopaTtopHas paboTa
«MNccnepoBaHue
YCNOBUI paBHOBECUS
pblyara»

Bnbnunoteka LOK
https://m.edsoo.ru/ff0a478e

60

PeweHwne 3apay no
Teme «Ycnosus
paBHOBeECKA pblvara»

Bubnumoteka LLOK
https://m.edsoo.ru/ff0a48a6

61

KoadpopumumneHt
nosie3Horo AencTemn
MexaHM3Mma.
labopaTtopHas paboTa
«N3mepeHue KM
HaKNOHHOM MJIOCKOCTUY

0.5

62

PeweHue 3agay no
Teme "Pabora,
moulHocTb, KNa"

Bubnnoteka LLOK
https://m.edsoo.ru/ff0a4c48

63

MexaHunyecKasn
SHeprma. KuHeTnyeckas
M NoTeHuuanbHas
SHeprmsa

Bubnnoteka LLOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHeHuA

MEXaHMYECKOM IHEPIUm

Bubnnoteka LOK
https://m.edsoo.ru/ff0a4360




n/n

Tema ypoka

Konunuectso yacos [ata

Bcero

KoHTtpon. | MpaKktuyec. | U3yHeEHNA
paboTbl paboTbl

INeKTPOHHble LndpoBbIe
obpasoBaTenbHble pecypchbl

65

YPOK-3KCNepUMEHT No
Teme
"SKcnepumeHTanbHoe
onpeaeneHue
N3MeHeHuA
KMHETUYECKON U
noTeHUManbHOMN
SHeprun npu
CKaTblBaHMK Tena no
HAKNOHHOM NJI0CKOCTN"

1

66

KoHTponbHas pabota
no teme «PaboTa u
MOLLLHOCTb. DHeprua»

67

Pabota c TekcTtamu no
Teme "MexaHundeckoe
nBUKeHne"

Bnbnunoteka LOK
https://m.edsoo.ru/ff0adeeb

68

PaboTta c TekcTamu no
Teme "PaborTa.

MolHocTb. IHeprusa"

OBLLEE KOJIMHECTBO
YACOB MO NPOrPAMME

68

12

INIOYPOYHOE IINTAHUPOBAHMUE 8 KJIACC

Het/ Tema ypoKa

KonnyectBo 4yacos

Bcero

KOHTpObHbIE
paboTbl

JaTa ONEeKTPOHHble undpoBble

MpakTuyeckue | U3yueHus | obpasosaTesibHble pecypcb

paboTbl

OCcHOBHble
NoJIoXeHUA
MONEKYNSAPHO-
KUHETUYECKOoM
TEOPUUN N UX ONbITHbIE
noATBepXAeHnA

Bubnnoteka LOK
https://m.edsoo.ru/ff0a5256

Macca u pasmep
aTOMOB U MOJIEKYN

Mopenu TBEPAOrO,
*KUIKOTO U
rasoobpasHoro
COCTOAHWI BeLW,ecTBa

Bubnnoteka LLOK
https://m.edsoo.ru/ff0a540e

Ob6bAcHeHMe CBOICTB
TBEPLAOTO, MUAKOro 1
rasoobpasHoro
COCTOAHWI BelecTsa
Ha OCHoBe
NONOXKEHWNI




Het/ Tema ypokKa Konunyectso 4acos [aTa ANEeKTPOHHbIe undpoBble
Bcero | KoHTponbHble | MpaKkTuyeckue | M3yyeHus | obpasosatesnbHble pecypcbl
paboTbl paboTbl
MOIEKYNSAPHO-
KMHETUYECKOMN
TEOPUM
5 Kpuctannunyeckue n 1 Bubnmoteka LLOK
amopdHble Tena https://m.edsoo.ru/ff0a5800
6 CmaumBaHuMe n 1 bnbnnoteka LLOK
KanUANapHOCTb. https://m.edsoo.ru/ff0a5530
NoBepxHOCTHOE
HaTAXKeHue
7 Tennosoe 1 Bnbnnoteka LLOK
paclwmpeHune 1 https://m.edsoo.ru/ff0a5a26
cxKaTtue
8 Temnepatypa. CBA3b 1
Temnepartypbl co
CKOPOCTbIO TEM/IOBOTO
ABUXKEHUS YacTul,
9 BHYyTpeHHAA sHeprua. 1 Bubnumoteka LLOK
Cnocobbl U3meHeHus https://m.edsoo.ru/ff0a5c60
BHYTPEHHEel sHeprum
10 Buabl Tennonepepaumn| 1 Bnbnnoteka LOK
https://m.edsoo.ru/ff0a6412
11  |YpOK-KOHOepeHuma 1 1 Bbubnmoteka LLOK
"MpakTnyeckoe https://m.edsoo.ru/ff0a65c0
Mcnonb3oBaHue
TENN0BbIX CBOMNCTB
BELLLECTB U
MaTepuasoB B LEAX
SHeprocbepexeHns"
12 Konnuectso tenaothbl.| 1 Bubnnoteka LOK
YaenbHas https://m.edsoo.ru/ff0a6976
TEN/I0EMKOCTb
13  |[YpaBHeHue 1 Bubnumoteka LLOK
TennoBoro 6anaHca. https://m.edsoo.ru/ff0a7088
TennoobmeH m
Tenaosoe
paBHOBecue
14  |NabopaTopHas 1 1 Bubnnoteka LLOK
paboTa https://m.edsoo.ru/ff0a6a98
"UccnepgosaHue
ABNEHUA
TennoobmeHa npum
CMeLnBaHNN
XOJI0OA4HOM M ropayen
BoAbl"
15 PacueTt KonnyectBa 1

TENNOTHI,

HeobxoaMmoro ans




Het/

Tema ypoka

KonnyectBo 4yacos

Bcero

KOHTpO/bHbIE
paboTbl

MpaKkTnyeckme
paboTbl

[ata
n3y4yeHus

INeKTPOHHble LndpoBbIe
obpasoBaTenbHble pecypchbl

HarpeesaHA Tena U
BblA4enAemoro um npu
oxnaxaeHumun

16

/labopaTtopHan
paboTa
"OnpegenexHue
yVAe/bHON
TEN/I0EMKOCTU
BewlecTsa"

bnbnnoteka LOK
https://m.edsoo.ru/ff0a6bb0

17

3Hep|'l/1ﬂ TOonauBa.
YaenobHaa Tennota
cropaHuAa

Bnbnnoteka LLOK
https://m.edsoo.ru/ff0a7b5a

18

MNnasneHne u
oTBepaeBaHUue
KPUCTaNNNYECKUX Ten.
YaenobHaa tennota
naaBneHma

Bnbnnoteka LOK
https://m.edsoo.ru/ff0a71d2

19

/labopaTtopHan
paboTa
"OnpegenexHue
VAE/IbHOWN TENNOTbI
nnasaeHus nbaa"

Bubnnoteka LLOK
https://m.edsoo.ru/ff0a72fe

20

MapoobpazoBaHue u
KOHAeHcauma.
UcnapeHune

Bnbnunoteka LOK
https://m.edsoo.ru/ff0a740c

21

KuneHue. YaenoHasn
TennoTa
napoobpasoBaHuA n
KOHAEHCaLUM.
33aBMCUMOCTb
TemnepaTtypbl
KUMNeHua ot
atmocdepHoro
nasneHuns

Bubnnoteka LLOK
https://m.edsoo.ru/ff0a786¢

22

Bna*KHOCTb BO3AyXa.
NlabopaTtopHan
paboTa
"OnpegenerHue
OTHOCUTENIbHOM
B/IaXKHOCTM BO3ayxa"

Bubnnoteka LOK
https://m.edsoo.ru/ff0a7628

23

PeweHue 3aga4 Ha
onpegeneHue
BN1IaXKHOCTU BO34yXa

24

MpuHUMnbl paboTbl
TENN0BbIX
aBuratenei. Maposas

TypbuHa. [luratesnb




Het/

Tema ypoka

KonnyectBo 4yacos

Bcero

KOHTpO/bHbIE
paboTbl

MpaKkTnyeckme
paboTbl

[ata
n3y4yeHus

INeKTPOHHble LndpoBbIe
obpasoBaTenbHble pecypchbl

BHYTPEHHEro
cropaHua

25

KN4 tennosoro
asuratena. Tennosble
ABUTaTeNn 1 3awmTa
OKpy»Katowen cpeapl

bnbnnoteka LLOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHeHuA u
npespaLLeHns
SHeprun B TeNN0BbIX
npoueccax

27

MoaroToBKa K
KOHTPONbHOW paboTe
no Teme "Tennosble
ABNeHUA. MI3meHeHune
arperaTHbIx
cocToAHWUI BewecTBa"

Bnbnunoteka LLOK
https://m.edsoo.ru/ff0a83f2

28

KoHTponbHaa pabota
no teme "Tennosble
ABNEHUA. M3meHeHne
arperaTHbIx
COCTOSIHUI BellecTBa"

Bnubnnoteka LLOK
https://m.edsoo.ru/ff0a86ae

29

dneKkTpM3auma Ten.
[lBa poaa
3N1EKTPUYECKUMX
3apAnoB

30

YpoK-uccnegosaHme
"InekTpusaumns Ten
MHAYKUMEN U Npun
COMPUKOCHOBEHUN"

31

B3aumopencrteue
3apPAKEHHbIX TE.
3aKkoH KynoHa

Bubnnoteka LOK
https://m.edsoo.ru/ff0a87e4

32

dneKkTpuyecKkoe none.
HanpAaxeHHOCTb
S3/IeKTPUYECKOro
nonAa. NMpuHumnn
cynepnosuuunm
SNEeKTPUYECKMX Nonen

Bubnnoteka LOK
https://m.edsoo.ru/ff0a8a0a

33

Hocutenn
3/IEKTPUYECKNX
3apAfoB.
dneMeHTapHbIN
3apag. CtpoeHune
aToma

34

MpoBOgHWKMK N
AN3NEKTPUKU. 3aKOH
coXpaHeHus

Bubnnoteka LOK
https://m.edsoo.ru/ff0a8ef6




Het/

Tema ypoka

KonnyectBo 4yacos

Bcero

KOHTpO/bHbIE
paboTbl

MpaKkTnyeckme
paboTbl

[ata
n3y4yeHus

INeKTPOHHble LndpoBbIe
obpasoBaTenbHble pecypchbl

3/1EKTPUYECKOTO
3apsaga

35

PeweHue 3aga4 Ha
npUMeHeHne CBOMCTB
SNEeKTPUYECKUX
3apAasoBs

bnbnnoteka LLOK
https://m.edsoo.ru/ff0a90cc

36

DNEeKTPUYECKUI TOK,
yYCN0BUA ero
CYLLLECTBOBAHMA.
MUCTOUYHMKHK
3N1EKTPMUYECKOrO TOKA

bnbnnoteka LLOK
https://m.edsoo.ru/ff0a95a4

37

NencTBua
3N1eKTPUYECKOro ToKa

Bnbnunoteka LLOK
https://m.edsoo.ru/ff0a96b2

38

YpoK-nuccnegosaHme
"NencTBne
3/IEKTPUYECKOro nosA
Ha NPOBOAHUKN U
OVNINEeKTPUKN"

39

INEKTPUYECKUIA TOK B
MeTaNNax, *KUAKOCTAX
M rasax

Bnbnunoteka LOK
https://m.edsoo.ru/ff0a9838

40

dneKTpuYyeckasa uenb
M e€ coCTaBHble YacTu

41

Cuna TOKa.
/labopaTtopHan
pabota "UamepeHune
W perynnpoBaHue
CUNbl TOKA"

0.5

Bnubnnoteka LLOK
https://m.edsoo.ru/ff0a8bd6

42

dneKkTpnyeckoe
HanpAXeHue.
BonbtmeTp.
NlabopaTtopHan
paboTa "U3amepeHune
W perynnposaHme
HanpsaxxeHua"

0.5

Bubnnoteka LOK
https://m.edsoo.ru/ff0a9e14

43

ConpoTtusneHune
NPOBOAHMKA.
YaenbHoe
conpoTtusieHue
BelLecTBa

Bubnumoteka LLOK
https://m.edsoo.ru/ff0aa738

44

/labopaTtopHan
paboTa "3aBUCMMOCTb
SNEKTPUYECKOTO
CONPOTUB/IEHUSA
NpPoOBOAHMKaA OT ero
OVHbI, NaoWwaan

nonepeyHoro

Bubnnoteka LOK
https://m.edsoo.ru/ff0aa738




Het/

Tema ypoka

KonnyectBo 4yacos

Bcero

KOHTpO/bHbIE
paboTbl

MpaKkTnyeckme
paboTbl

[ata
n3y4yeHus

INeKTPOHHble LndpoBbIe
obpasoBaTenbHble pecypchbl

ceyeHusn un
maTtepunana"

45

3aBMCUMOCTb CUAIbI
TOKA OT HanpsaXXeHuA.
3akoH Oma ana
Y4acCTKa Lenu

bnbnnoteka LLOK
https://m.edsoo.ru/ff0aad4a

46

/labopaTtopHan
paboTa
"UccnhepoBaHune
3aBMCMMOCTU CUNbI
TOKa, NayLWero Yyepes
pesnctop, oT
CONpOTUBNEHMA
pesnctopa u
HanpAXeHUa Ha
pesucTtope"

bnbnnoteka LLOK
https://m.edsoo.ru/ff0aa04e

47

MNocnepoBaTtesnibHOE U
napannenbHoe
coegunHeHusn
NpoBOAHUKOB

48

/labopaTtopHan
paboTa "lNpoBepkKa
npaBuia CNOXKeHUA
HaNPAXXeHUn npn
nocnenoBaTeIbHOM
COeANHEHUN ABYX
pesunctopos”

Bnubnnoteka LLOK
https://m.edsoo.ru/ff0aaa58

49

NlabopaTtopHan
paboTa "lMpoBepkKa
npasuna Ana cunbl
TOKa Npw
napannesbHOM
coeguHeHUn
pesuctopos"

Bubnnoteka LOK
https://m.edsoo.ru/ff0aadle

50

PelweHune 3apay Ha
NPMMeHeHMe 3aKOHa
Oma gna pasnmyHoro
coegnHeHunA
NpPoOBOAHUKOB

Bubnumoteka LLOK
https://m.edsoo.ru/ff0aaf8a

51

PaboTa n mowHoCTb
3/1EKTPUYECKOrO TOKa.
3akoH [Koyna-SleHua

Bubnnoteka LOK
https://m.edsoo.ru/ff0ab124

52

/labopaTtopHan
paboTa
"OnpeaenexHue
paboTbl N MOLLLHOCTH
SNEKTPUYECKOTO

TOKa"

Bubnnoteka LLOK
https://m.edsoo.ru/ff0ab3e0




Het/

Tema ypoka

KonnyectBo 4yacos

Bcero

KOHTpO/bHbIE
paboTbl

MpaKkTnyeckme
paboTbl

[ata
n3y4yeHus

INeKTPOHHble LndpoBbIe
obpasoBaTenbHble pecypchbl

53

dneKTpuyeckme uenum
n notpebutenm
3/IEKTPUYECKOM
SHepruu B bbITy.
KopoTkoe 3ambikaHue

Bnbnnoteka LLOK
https://m.edsoo.ru/ff0ab660

54

MocToAHHbIE
MarHuTbl, NX
B3aMmoencreme

55

YpoK-uccnesoBaHue
"N3yyeHune nonen
NOCTOAHHbIX
MarHutos"

Bnbnunoteka LLOK
https://m.edsoo.ru/ff0ac3d0

56

MarHuTtHoe none.
MarHuTtHoe none
3emnn n ero
3HaYEeHME AN KU3HU
Ha 3emne

Bnbnnoteka LOK
https://m.edsoo.ru/ff0acOba

57

MoaroTtoBKa K
KOHTPONbHOW paboTe
no teme
"IneKkTpnyeckme
3apAabl. 3apaAXKeHHble
Tena v nux
B3aMMOLENCTBUA.
MoCTOAHHDIM
3/IEKTPUYECKNIA TOK"

Bubnnoteka LLOK
https://m.edsoo.ru/ff0abd2c

58

KoHTponbHas paboTa
no teme
"SneKkTpnyeckme
3apAabl. 3apAXKeHHble
Tena v ux
B3aMMOJelNCTBUA.
MOCTOAHHbIN
SNneKTpuyeckuii Tok" /
Bcepoccuinckas
npoBepoyHan pabota

Bubnnoteka LOK
https://m.edsoo.ru/ff0abea8

59

Pe3epBHbI YPOK.
PaboTa c TekcTamum no
Teme "[MoCTOAHHbIN
SNEeKTpUYecKuii Tok" /
Bcepoccuinckas
npoBepoyHasn paboTa

Bubnnoteka LLOK
https://m.edsoo.ru/ff0acdc6

60

OnbIT DpcTeqa.
MarHuTtHoe none
SNEeKTPMYECKOro TOKa
MarHuTtHoe none

KaTyWKN C TOKOM

Bubnnoteka LOK
https://m.edsoo.ru/ff0acld2




Het/

Tema ypoka

KonnyectBo 4yacos

Bcero

KOHTpO/bHbIE
paboTbl

MpaKkTnyeckme
paboTbl

[aTa
n3yyeHua

INeKTPOHHble LndpoBbIe
obpasoBaTenbHble pecypchbl

61

MpumeHeHue
SNEKTPOMArHMTOB B
TEXHUKe.
/TabopaTopHas
pabota "U3yyeHune
necTBMA MarHUTHOrO
No/A Ha NPOBOAHMUK C
TOKOM"

0.5

Bnbnnoteka LLOK
https://m.edsoo.ru/ff0ac74a

62

dneKkTpogsuratenb
NOCTOAHHOrO TOKa.
Ncnonb3oBaHue
3/1eKTpoaBuraTenem B
TEXHUYECKNX
YCTPOMCTBAX U Ha
TpPaHcnopTe.
/TabopaTopHas
pabota
"KoHcTpynpoBaHue u
nsyyeHune paboTbl
aneKkTpogBsuratensn”

bnbnnoteka LLOK
https://m.edsoo.ru/ff0ac86¢

63

OnbiTol Papagen
3aKoH
3/IEKTPOMArHUTHOM
MHAYKUuwn. MNpasuso
JleHua

64

dneKkTporeHepaTop.
Cnocobbl nony4yeHun
3/IEKTPUYECKOM
SHeprum.
DNEeKTPOCTaHUMM Ha
BO30OHOB/IAEMbIX
NCTOYHMKaX IHeprum

65

MoaroTtoBKa K
KOHTpO/IbHOM paboTe
no teme
"SneKkTpnyeckme n
MarHuUTHble ABAeHna"

66

KoHTponbHan paboTa
no teme
"SneKkTprueckme u
MarHuTHble aBneHua"

Bubnnoteka LLOK
https://m.edsoo.ru/ff0acb14

67

PaboTta c Tekctamu no
Teme "Tennosble
agneHua"

Bubnnoteka LOK
https://m.edsoo.ru/ff0acc5e

68

PaboTta c Tekctamu no
Teme "MarHuTtHble

agneHua"




Het/ Tema ypokKa Konunyectso 4acos [aTa ANEeKTPOHHbIe undpoBble
Bcero | KoHTponbHble | MpaKkTuyeckue | M3yyeHus | obpasosatesnbHble pecypcbl
paboTbl paboTbl
OBLUEE KOJIMYECTBO 68 4 14.5
YACOB MO NMPOrPAMME

IMHOYPOYHOE IINTAHUPOBAHMUE 9 KJIACC

Het/ Tema ypokKa

Konnyectso yacos

Bcero

KOHTpO/ibHbIE
paboTbl

MpaKkTnyeckme
paboTbl

[aTa
n3y4yeHusn

DNIEKTPOHHbIE LMbpOoBbIE
obpasoBaTesibHble pecypchbl

MexaHun4yeckoe
NBUMKEHMe.
MaTepunanbHana TOYKa

Cucrema oTcyera.
OTHOCKTENbHOCTb
MexaHn4eckoro
ABUXEHUA

Bubnmoteka LOK
https://m.edsoo.ru/ff0ad474

PasHOmMepHOe
NPAMOANHENHOE
nBUXKEHNE

Bubnmoteka LOK
https://m.edsoo.ru/ff0ad19a

HepaBHOMepHOE
NPAMONMHENHOe
nBUXKeHue. CpeaHAAa U
MTHOBEHHaA CKOPOCTb

MpamonnHelHoe
paBHOYCKOpPEHHOE
nBUXKEHUe. YCKopeHue

Bubnuoteka LOK
https://m.edsoo.ru/ff0ad8d4

CkopocTtb
NPAMOAMHENHOTO
PaBHOYCKOPEHHOTO
nBuxKeHuA. Npadmk
CKOpPOCTH

labopaTtopHan paboTa
"OnpegenexHune
VYCKOpEeHUA Tena npm
PaBHOYCKOPEHHOM
NBUKEHUWN MO
HaK/IOHHOWM niockocTn"

Bubnunoteka LLOK
https://m.edsoo.ru/ff0adb18

CsoboaHoe nageHue
Ten. OnbiTbl Fannnes

PaBHomepHOe

N BUXKEHMe Mo
OKpYy»XHOCTW. MNepnoa u
YyacToTa obpalleHus.
/InHelHaa u yrnoeasn
CKOpOCTH

Bubnnoteka LIOK
https://m.edsoo.ru/ff0ael76




Het/ Tema ypokKa Konunuectso yacos [aTa DNEeKTPOHHbIe UMdpoBble
Bcero|KoHTponbHble | MpakTuyeckue [M3yyeHus | obpasosatesnbHbie pecypcbl
paboTbl paboTbl

10 |UeHTpocTpemuTtenbHoe| 1
yYCKOpeHue

11 |MepBbin 3aKOH 1 Bubnunoteka LLOK
HbloToHa. BeKTop cunbi https://m.edsoo.ru/ff0ae612

12 |BTopoi 3aKOH 1 Bubnunoteka LLOK
HbloToHa. https://m.edsoo.ru/ff0ae72a
PaBHOgelMcTBYOWAA
cuna

13 [TpeTwnit 3aKoH 1 Bubnunoteka LLOK
HbloToHa. https://m.edsoo.ru/ff0ae982
Cynepno3suums cun

14  |PeweHue 3apay Ha 1 bubnnoteka LLOK
NPMMEHEHNE 3aKOHOB https://m.edsoo.ru/ff0aeb6c
HbloTOHa

15 |Cunaynpyroctn.3akoH | 1 Bubnnoteka LIOK
F'yka https://m.edsoo.ru/ff0aeca2

16 |PeweHune 3agavy no 1
Teme «Cuna
YNpYrocTm»

17 |NabopatopHas pabota | 1 1 Bubnunoteka LLOK
«OnpegeneHue https://m.edsoo.ru/ff0aee28
YKECTKOCTU NPYXHKMHbI»

18 |Cwna TpeHus 1 bubnnoteka LLOK

https://m.edsoo.ru/ff0af738

19 |PeweHune 3agavy no 1 Bubnuoteka LOK
Teme «Cuna TpeHusa» https://m.edsoo.ru/ff0afa26

20 |abopaTopHad paboTa 1 1 Bubnnoteka LIOK
"OnpeneneHune https://m.edsoo.ru/ff0af8be
Ko3pdurUMEHTa TpeHUS
CKO/IbXeHuns"

21 [PeweHue 3agay no 1 Bubnuoteka LOK
Teme "3aKOoHbl https://m.edsoo.ru/ff0afb8e
HbtoToHa. Cuna
ynpyroctn. Cuna
TpeHna"

22  |Cuna TAXKEeCTU 1 3aKOoH 1 Bubnmoteka LOK
BCEMMUPHOro https://m.edsoo.ru/ff0af044
TArOTEHUA. YCKOpeHue
csobogHoOro nageHua

23  |Ypok-KoHbepeHuua 1 1
"NBNXKEHMNE TeN BOKPYr
rpaBUTaLMOHHOIO
ueHTpa (ConHeyHasn
cuctema). Nanaktmkun"

24  |PeweHue 3a4a4y no 1 Bubnmoteka LOK

Teme "Cuna TaxKecTu un

https://m.edsoo.ru/ff0af5f8




Het/

Tema ypokKa

Konnyectso yacos

Bcero

KOHTpO/bHbIE
paboTbl

MpaKkTnyeckme
paboTbl

[ata
n3y4yeHus

INeKTPOHHbIe LndppoBbIe
obpasoBaTenbHble pecypchbl

3aKOH BCEMUPHOTO
TAroTeHma"

25

MNepBaa Kocmuyeckas
CKOpPOCTb.
HesecomocTb 1
neperpysKku

bubnnoteka LLOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBecue
MaTepUaibHOM TOUKM.
ABCONOTHO TBEPJOE
Teno. PasHoBecue
TBEpPLAOro Tenac
3aKpenaEéHHOWM OCblo
BpaweHua. MomeHT
cunbl. LeHTp TaxecTn

bubnnoteka LLIOK
https://m.edsoo.ru/ff0afe36

27

PasHoBecue
MaTepUaibHOM TOUKM.
ABCONIOTHO TBEpPAOE
Teno. PaBHoBsecue
TBEpPAOro Tenac
3aKpenaEéHHOM OCbto
BpaleHua. MomeHT
cunbl. UeHTp TaxKecTu

28

PeweHwne 3agay no
Teme "MOMEHT cunbl.
UeHTp Taxectn"

Bubnmoteka LOK
https://m.edsoo.ru/ff0b02b4

29

MoaroTtoBKa K
KOHTpO/IbHOM paboTte
no teme
n

MexaHunyeckoe
ABUXKEHMe.
Bsaumogeicrtame Ten"

Bubnuoteka LOK
https://m.edsoo.ru/ff0b0408

30

KoHTponbHan paboTa
no Teme
"MexaHun4yeckoe
nBUXKEHME.
Bsaumogeicraume Ten"

Bubnnoteka LIOK
https://m.edsoo.ru/ff0b06ec

31

Umnynbc Tena.
Mmnynbc cuabl. 3aKoH

COXpPaHEeHUs uMmnynbca.

Ynpyroe un Heynpyroe
B3aumoeincreme

Bubnmoteka LOK
https://m.edsoo.ru/ff0b07fa

32

PeweHwne 3apay no
Teme "3aKoH

CcoXpaHeHunsa nmnynbca"

Bubnnoteka LIOK
https://m.edsoo.ru/ff0b096c

33

YpoK-KoHbepeHUMA
"PeaKkTnBHOE
NBUXKEHWE B Npupose

U TeXHUKe"




Het/

Tema ypokKa

Konnyectso yacos

Bcero

KOHTpO/bHbIE
paboTbl

MpaKkTnyeckme
paboTbl

[ata
n3y4yeHus

INeKTPOHHbIe LndppoBbIe
obpasoBaTenbHble pecypchbl

34

MexaHunyecKkan paboTa
N MOLLHOCTb

Bubnnoteka LIOK
https://m.edsoo.ru/ff0b0a84

35

PaboTa cunbl TAXKECTH,
CUNbI YNPYTroCTU U CUNbI
TPEHUA

bubnnoteka LLOK
https://m.edsoo.ru/ff0b0db8

36

labopaTtopHan paboTa
«OnpeaeneHune pabotbl
CUNbl TPEHUSA NpU
paBHOMEPHOM
NBUXEHUU TeNa no
rOpU30oHTaNbHOM
NOBEPXHOCTUY

37

CBA3b 3Heprum u
paboTbl.
NMoTeHUManbHanA
aHeprua

38

KnHeTuyeckasa aHeprma.
Teopema o
KMHETUYECKOM IHEeprnm

Bubnnoteka LIOK
https://m.edsoo.ru/ffOb0c32

39

3aKoH COXpaHeHuA
SHEPIUMN B MEXAaHUKE

40

/TabopaTopHana paboTa
«MN3yyeHme 3aKOHa
COXPaHEHUs IHEPrUmM»

Bubnmoteka LOK
https://m.edsoo.ru/ff0b12fe

41

KonebaTtenbHoe
NBUM¥KEeHne n ero
XapPaKTePUCTUKM

Bubnnoteka LIOK
https://m.edsoo.ru/ff0b1858

42

3aTyxatowme
KonebaHus.
BbIHYXAeHHble
KonebaHua. PesoHaHc

Bubnmoteka LOK
https://m.edsoo.ru/ff0b20f0

43

MaTemaTnyecknin n
NPYKUHHbIA MasTHUKM

44

YpoK-uccnegoBaHue
«3aBUCUMOCTb
nepuoaa KonebaHum ot
KECTKOCTU MPYKUHbI U
Maccbl rpysa»

Bubnunoteka LLOK
https://m.edsoo.ru/ff0b197a

45

MNpeBpaweHne sHeprmm
npu MexaHU4ecKnx
KonebaHunax

46

labopaTtopHan paboTa
«Onpepgenenune
4acToTbl M Nepuoaa
KonebaHui
NPYXMUHHOTO

MaATHUKa»

Bubnnoteka LIOK
https://m.edsoo.ru/ffOblaec




Het/

Tema ypoka

Konnyectso yacos

Bcero

KOHTpO/bHbIE
paboTbl

MpaKkTnyeckme
paboTbl

[aTa
n3y4yeHua

INeKTPOHHbIe LndppoBbIe
obpasoBaTenbHble pecypchbl

47

/TabopaTopHana paboTa
«[posepka
HEe3aBMCMMOCTH
nepuopaa konebaHui
rpysa, NoABELWEHHOrO K
HWTK, OT Maccbl rpy3a»

1

Bubnnoteka LIOK
https://m.edsoo.ru/ff0b197a

48

MexaHu4yecKue BOJHbI.
CsolicTBa
MEXaHUYECKMX BOJIH.
MpogonbHble u
nonepeYvHble BOJHbI

bubnnoteka LLOK
https://m.edsoo.ru/ff0b21fe

49

YpOK-KoHbepeHUMA
"MexaHun4yeckme BO/HbI
B TBEpAOM Tene.
Ceicmmyeckue BoHbI"

50

3BYK.
PacnpocTtpaHeHune un
OTparkeHue 3ByKa

51

YpoK-uccnegosaHme
"HabnoaeHne
33aBUCUMOCTU BbICOTbI
3BYKa OT YacToTbl"

52

FPOMKOCTb 3BYKa U
BbICOTA TOHA.
AKYCTUYECKNN
pe30oHaHc

53

YpOK-KOHbepeHUMA
"YnbTpassykK u
nH}pas3ByK B npuposae
N TeXHuKe"

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

54

MoaroTtoBKa K
KOHTpO/IbHOM paboTte
no Teme "3aKoHbl
COXpPaHeHMUA.
MexaHunyeckue
KonebaHus 1 Bo/IHbI"

Bubnuoteka LOK
https://m.edsoo.ru/ff0b25f0

55

KoHTposbHas paboTa
no teme "3aKkoHbl
COXpaHeHwus.
MexaHuyeckue
KonebaHunA 1 BOAHbI"

56

3ﬂeKTpOMaFHMTHOE
none.
3ﬂeKTpOMaFHMTHHe
BOJIHbI

Bubnnoteka LIOK
https://m.edsoo.ru/ffOb2abe

57

CBoucTBa
31eKTPOMArHUTHbIX

BOJIH




Het/

Tema ypokKa

Konnyectso yacos

Bcero

KOHTpO/bHbIE
paboTbl

MpaKkTnyeckme
paboTbl

[ata
n3y4yeHus

INeKTPOHHbIe LndppoBbIe
obpasoBaTenbHble pecypchbl

58

YpoK-KoHbepeHuus
"WKana
S3N1E€KTPOMArHUTHbIX
BOJIH. Micnonb3oBaHue
SN1E€KTPOMArHUTHbIX
BOJIH 117 COTOBOW
cBA3n"

1

Bubnnoteka LIOK
https://m.edsoo.ru/ff0b2fe6

59

YpoK-uccnegosaHume
"M3yyeHne cBONCTB
SNEKTPOMArHUTHbIX
BOJIH C MOMOLLbIO
MOBUNBHOTO
TenepoHa"

bubnnoteka LLOK
https://m.edsoo.ru/ff0b2c6c

60

PeweHue 3aga4 Ha
onpegeneHne 4YacCctoTtbl
1N ONNHbI
3J'IEKTpON\aFHMTHOﬁ
BOJIHbI

61

DNeKTpomMarHmMTHasA
npupoaa ceeTa.
CkopocTb cBeTa.
BonHoBble cBONCTBA
cBeTa

Bubnnoteka LIOK
https://m.edsoo.ru/ff0b31d0

62

NcToYHUKK cBeTa.
MpamonunHeHoe
pacnpocTpaHeHue
cBeTa. 3aTMeHunA
ConHua n JlyHbl

Bubnmoteka LOK
https://m.edsoo.ru/ff0b3658

63

3aKOH OTpaXKeHuA
cBeTa. 3epKana.
PelweHune 3apa4y Ha
npMMeHeHue 3aKOHa
OTpakeHuA ceeTa

Bubnuoteka LOK
https://m.edsoo.ru/ff0b38c4

64

MNpenomneHue ceeTa.
3aKOH NpesioMIeHnsA
cBeTa

Bubnnoteka LIOK
https://m.edsoo.ru/ffOb3aea

65

NonHoe BHyTpeHHee
OTpa*KeHue ceeTa.
Ncnonb3osaHue
NONHOIO BHYTPEHHEro
OTpa*KeHuA B
ONTUYECKMX
CcBeToBOAaX

Bubnmoteka LOK
https://m.edsoo.ru/ff0b3c5c

66

labopaTtopHan paboTa
"UccnepgosaHune
3aBMCUMMOCTHM yrna
npenomieHus
CBETOBOrO Ny4ya OT yrna




Het/

Tema ypokKa

Konnyectso yacos

Bcero

KOHTpO/bHbIE
paboTbl

MpaKkTnyeckme
paboTbl

[ata
n3y4yeHus

INeKTPOHHbIe LndppoBbIe
obpasoBaTenbHble pecypchbl

nageHua Ha rpaHuLe
"Bo3gyx-crekno™"

67

YpoK-KoHdepeHums
"Mcnonb3soBaHKe
NOJIHOTO BHYTPEHHEro
OTpakeHus:
CBETOBOApbl,
ONTUKOBOJ/IOKOHHAA
cBA3b"

68

SInH3bl. ONTUYeCcKan
Cnna NnH3bl

Bubnnoteka LIOK
https://m.edsoo.ru/ffOb3f2c

69

MNocTtpoeHune
n306paxkeHnn B IMH3ax

Bubnnoteka LIOK
https://m.edsoo.ru/ff0b444a

70

labopaTtopHan paboTa
"OnpegenexHue
($OKYCHOro paccrtoaHus
W ONTUYECKOM CUIbI
cobupatowein AnH3bI"

Bubnnoteka LIOK
https://m.edsoo.ru/ff0b4206

71

YpOK-KoHbepeHUUs
"OnTnyeckue
NMH30Bble Npubopbl”

Bubnmoteka LOK
https://m.edsoo.ru/ff0cOa7e

72

[Nas Kak onTu4yecKas
cuctema. 3peHune

Bubnmoteka LOK
https://m.edsoo.ru/ff0b4684

73

YpoK-KoHdepeHums
"NedeKTbl 3peHuna. Kak
COXPaHUTb 3peHue"

74

PasnoxeHue 6enoro
cBeTa B cnekTp. OnbITbl
HbtoToHa. CnoxeHune
CMEeKTPaNbHbIX LBETOB.
Juncnepcuma ceeta

Bubnuoteka LOK
https://m.edsoo.ru/ff0cOf4c

75

labopaTtopHan paboTa
"OnbITbl NO
pasfoXKeHuto benoro
CBETa B CNEKTP U
BOCMPUATUIO LiBETA
npegmeToB Npu uUx
HabnoaeHnn yepes
uBeToBble puUnbTPLI"

Bubnunoteka LLOK
https://m.edsoo.ru/ffOcOe2a

76

YPOK-NPaKTUKYM
"BonHoBble cBOMNCTBA
cBeTa: gucnepcus,
nHTepdepeHUMA K

andpakuma"

77

OnbiTbl Pesepdopaa m
niaHeTapHas MoAenb
aToma

Bubnnoteka LIOK
https://m.edsoo.ru/ff0c12a8




Het/ Tema ypokKa Konunuectso yacos [aTa DNEeKTPOHHbIe UMdpoBble
Bcero|KoHTponbHble | MpakTuyeckue [M3yyeHus | obpasosatesnbHbie pecypcbl
paboTbl paboTbl

78 [Moctynatbl bopa. 1
Mogenb aToma bopa

79 |cnycKaHue n 1 Bubnunoteka LLOK
nornowieHne ceeta https://m.edsoo.ru/ff0c144c
aTOMOM. KBaHTblI.
J/InHenYaTble CneKkTpbl

80 |YpOK-NpaKTUKym 1 1 bubnnoteka LLIOK
"HabnopeHune https://m.edsoo.ru/ff0c1550
CNEeKTPOB UCNyCKaHUA"

81 |PagnoaKkTMBHOCTb U €é 1 Bubnnoteka LIOK
BMAbI https://m.edsoo.ru/ff0c1672

82 |CTpoeHue aTOMHOro 1 Bubnunoteka LLOK
aapa. HyknoHHasn https://m.edsoo.ru/ff0c18ac
Mmozenb

83 |PagnoaKkTMBHbIE 1 Bubnunoteka LLOK
npespalleHus. https://m.edsoo.ru/ff0clal4
N30TONDI

84 |PeweHune 3a8a4 nNo 1 Bubnmoteka LOK
Teme: "PagnoakTuBHbIE https://m.edsoo.ru/ffOclb4a
npespaweHns"

85 |MNepunog nonypacnaga 1

86 |YpoK-KoHbepeHuua 1 1 Bubnnoteka LIOK
"PaaMoOaKTUBHbIE https://m.edsoo.ru/ff0c2126
N3y4eHunna B NpUpoae,
MeauumnHe, TeXHuKe"

87 |ApepHble peakumu. 1 Bubnuoteka LOK
3aKOHbI COXpaHeHMsA https://m.edsoo.ru/ff0c1c58
3apAL0BOro U
MacCoBOro Yncen

88 |DHepruma ceasu 1 Bubnunoteka LLOK
aTOMHbIX agep. CBA3b https://m.edsoo.ru/ff0cld7a
MaccCbl U 3HEpPrum

89 |PeweHune 3a8a4 no 1
Teme "fAlaepHble
peakumn"

90 |Peakuynm cMHTE3a U 1 Bubnmoteka LOK
nenenus agep. https://m.edsoo.ru/ff0c1e88
NCTOYHUKM 3HEeprnm
ConHua n 3B€3x,

91 [YpoK-KoHdpepeHumn 1 1
"AnepHan sHepreTuKa.
NencTBumA
PaANO0aKTUBHbIX
N3Iy4eHUN Ha KUBble
opraHnsmbl"

92 [MNoaroToBKa K 1 Bubnmoteka LOK

KOHTpPO/IbHOM paboTte

https://m.edsoo.ru/ff0c223e




Het/

Tema ypokKa

Konnyectso yacos

Bcero

KOHTpO/bHbIE
paboTbl

MpaKkTnyeckme
paboTbl

[ata
n3y4yeHus

INeKTPOHHbIe LndppoBbIe
obpasoBaTenbHble pecypchbl

no teme
"IneKkTpomarHuTHoe
none.
INEKTPOMArHuTHble
BO/IHbI. KBaHTOBbIE
ABneHmA"

93

KoHTponbHaa pabota
no teme
"SnekTpomarHuTHoe
none.
DNEeKTpOMarHUTHbIe
BOJIHbl. KBaHTOBbIE
ABseHna"

94

MNosTOpeHue,
obobuieHme.
NTabopaTopHble paboTbl

no Kypcy
"B3aumopeincrteune ten"

Bubnmoteka LOK
https://m.edsoo.ru/ff0c245a

95

NMoBTOpEHMe,
obobuleHune. PeweHne
PaCYeTHbIX U
KauyecTBeHHbIX 3a4a4
no teme "Tennosble
npouecco!"

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

96

MNosTOpeHue,
obobuleHune. PeweHne
pacyeTHbIX U
KayeCcTBEHHbIX 3a4a4
no teme "KNA
TenaosbIX ABuratenein"”

Bubnuoteka LOK
https://m.edsoo.ru/ff0c2a22

97

NMosTOpEHMe,
obobuleHune. PeweHne
PaCYeTHbIX U
KauyecTBeHHbIX 3a4a4
no teme "KM
3/IEKTPOYCTaHOBOK"

Bubnnoteka LIOK
https://m.edsoo.ru/ff0c2b30

98

MosTOpEHME,
obobuleHmne.
/TabopaTopHble paboTbl
no Kypcy "CseToBble
ABfeHna"

Bubnnoteka LIOK
https://m.edsoo.ru/ff0c2c52

99

MNosTOpeHue,
ob6obueHmne. PaboTa ¢
TEKCTAaMM Mo Teme
"3aKOHbI COXpaHEHUSA B
MexaHuke"

Bubnnoteka LOK
https://m.edsoo.ru/ff0c2d6a

100

MoBTOpEHME,
obobueHune. PaboTa ¢

Bubnnoteka LIOK
https://m.edsoo.ru/ff0c2e82




Het/

Tema ypoka

Konnyectso yacos

Bcero

KOHTpO/bHbIE
paboTbl

MpaKkTnyeckme
paboTbl

[aTa
n3y4yeHua

INeKTPOHHbIe LndppoBbIe
obpasoBaTenbHble pecypchbl

TeKCTamu rno Teme
"KonebaHua v BonHbI"

101

MNosTOpeHuUe,
ob6obuleHmne. PaboTa ¢
TeKCTamMu no Teme
"CseToBble ABNieHMA"

bubnnoteka LLOK
https://m.edsoo.ru/ff0c3044

102

MNosTOpeHue,
ob6obuleHmne. PaboTa ¢
TEKCTaMW Mo Teme
"KBaHTOBanA 1 agepHas

¢um3mKa"

OBLLUEE KOJTMYECTBO
YACOB MO NPOrPAMME
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IPOBEPAEMBIE ITPEJMETHBIE PE3YJbTATBI OCBOEHHUA OCHOBHOI OBPA3OBATEJILHOM

7 KIIACC

Kon
MPOBEPIEMOT0
pe3yJbTaTa

1.1

INPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

IIpoBepsieMblie peaMeTHBIE Pe3yabTAaThl OCBOEHHS OCHOBHOH 00pa30BaTeIbHOMI
NMPOrpaMMbI OCHOBHOTO 00IIIero 00pa3oBaHUs

HCITI0JIB30BATh N3YYCHHBIC ITOHATHUA

1.2

pa3jdaTh SABJICHUA 110 OIHMCAaHHUI0 HX XapaKTCPHBIX CBOHCTB M Ha OCHOBE OIIBITOB,
JAEMOHCTPHUPYIOIINX JAHHOC (bPISI/ILIeCKOC SABJICHUC

1.3

pacIio3HaBaTh MPOSBICHUE H3YIEHHBIX (PU3NUECKIX SBICHHN B OKPY>KAIOIIEM MUPE, B TOM YHCIIE
(u3nyuecKue SBICHUS B MPHUPOJE, MPHU 3TOM IEPEBOIUTH MPAKTHUYCCKYIO 331ady B YUEOHYIO,
BBLICTISITh CYILIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SIBICHUN

1.4

OIMMCHIBATh W3yYCHHBIE CBOWCTBA TeN M (HU3WUYCCKUC SBICHHS, HCIONB3YS (HU3UIECKHEC
BEITUYMHBI, IPH OTMIUCAHUH NPABUIBHO TPAKTOBAThH (PU3UUYECKHUI CMBICI UCTIOJIb3YEMbBIX BETMYHUH,
WX 0003HAYEHHS ¥ SIMHUILIBI PU3UUECKUX BEIMYHMH, HAXOAUTH (DOPMYIIBI, CBA3BIBAIOIINE TaHHYIO
(U3UYECKYIO BETHMUUHY C IPYTUMH BETMUYUHAMH, CTPOUTH TPA(QUKN N3YUICHHBIX 3aBUCHMOCTEH
(hU3HYECKUX BEIUYNH

1.5

XapaKkTepu30BaTh CBOMCTBA Tel, (pU3NUECKUE SBICHUS U IPOLECCH, WCIIONB3YS H3yUCHHBIC
3aKOHBI, TIPH DJTOM JaBaTh CIOBECHYIO (OpPMYIHPOBKY 3aKOHA W 3allCHIBATH €ro
MaTeMaTU4YeCKOe BhIPAKEHHUE

1.6

OOBSCHATh (PU3MYECCKUE SIBICHUS, IPOILECCH M CBOIMCTBA TEN, B TOM YHCIE M B KOHTEKCTE
CUTyaLH NPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BhIABIATh IPUUHMHHO-CIIEICTBEHHbBIE CBA3H,
CTpOUTh OOBSICHEHHE M3 | — 2 JOTUYECKUX IIAroB C OMOPOod Ha 1 — 2 HM3YYEeHHBIX CBOMCTBa
(U3UYECKUX SIBICHAHN, PU3NIECKUX 3aKOHA HIIH 3aKOHOMEPHOCTH

1.7

pemarh pacu€THbIC 331auu B 1 — 2 EHCTBUS, UCIONB3Ysl 3aKOHBI M (DOPMYIIBI, CBSI3BIBAIOIINE
(du3nYeCKUe BEIMYMHBI: Ha OCHOBE aHAIM3a YCIIOBUS 3a/IauyM 3allMChIBATh KPATKOE YCIOBHE,
MOJICTABIATH (PU3HYECKUE BETMYHHBI B (DOPMYJIBI U IPOBOIUTH PACUYETHI, HAXOIUTh CIIPABOYHbIC
JaHHBIe, HEOOXOMUMbIC ISl PEIICHUS 3a/a4, OLCHUBATh PEATHCTHYHOCTh IMONYYCHHOM
(hn3HYEeCKON BEJIMIMHBI

1.8

pacro3HaBaTh MPOOIEMBI, KOTOphIE MOXKHO PEIIUTh IPH MOMOIIN (H3MYCCKHX METOMIOB, B
OTIMCAHUHU MCCJICAOBAHUS BBIACIITH MPOBEPSIEMOE MPEATONOKEHNE (THIIOTE3Y), pa3iudarh U
HUHTEPIPETUPOBATH MOTYUYEHHBIH pe3yIbTaT, HAXOAUTH OMMOKY B XOJI€ OIBITA, JEIaTh BHIBOABI
10 €ro pe3ysbTaTam

1.9

MPOBOJUTH ONBITHI 10 HAOMIOACHUIO (U3WYECCKUX SIBIEHUHM WM (DU3NYECKUX CBOICTB Tem:
(hopMynIUpOBaTh MPOBEPSEMBIC MNPEANONOXKCHNS, COOMpPATh YCTAHOBKY H3 IPEIOKEHHOTO
000pYHOBaHMS, 3aITMUCHIBATH X0 ONBITa U OPMYIHPOBATH BEIBOEI

1.10

BBIIIOJIHATE TMPSIMbIE M3MEPEHHSI C HCMOJIb30BAHUEM AaHAJIOTOBBIX WU IM(POBBIX MPUOOPOB,
3aIKChIBATh IOKA3aHHS MPUOOPOB € YIETOM 3a]JaHHOW aOCOIIOTHOW OTPEITHOCTH H3MEPEHUI

MPOBOJIUTh HCCJICJIOBAHUE 3aBHCHMOCTH OJIHOW (DM3HYECKOM BENIWYMHBI OT JPYrol ¢
WCIIONIb30BaHUEM MPSAMBIX U3MEPEHUH, YUacTBOBATh B TUNIAHUPOBAHUN YUYEOHOTO UCCIIEIOBAHMUS,
coOUpaTh YCTAHOBKY W BBIMIOJIHATh U3MEPEHUSI, CIIeIys NPEUIOKEHHOMY IIaHy, (PMKCHpPOBaTh
pe3yJIbTaThl OAYYCHHON 3aBUCUMOCTH (PH3MUECKUX BEJTMUMH B BUJC MPEATIOKCHHBIX TaOIHI] U
rpaduKOB, JIeaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCISAOBAHMSI

MPOBOJUTH KOCBCHHBIC H3MEPEHHMSI (PH3MUECKUX BEJTUYHH, CICAYS MPEIOKEHHOW HHCTPYKIIMH:
TIPY BBITTOJTHEHUH H3MEPEHHI COOUPATh SKCTIEPUMEHTAILHYIO YCTAHOBKY U BBIYUCIISTH 3HAUCHHE
UCKOMOMH BEJIUYUHBI

1.13

COOJTIOIATH NMPABIIIA TEXHUKU 0€30IaCHOCTH P paboTe ¢ IabopaTOpHBIM 000y I0BaHHEM

1.14

YKa3bIBaTh TNPHHIUIBI JICHCTBUSI NPHOOPOB M TEXHWYECKUX YCTPOMCTB, XapaKTepHU30BATh
HOPUHIUIBL JEHCTBHS HM3YYEHHBIX HPUOOPOB U TEXHUYECKHX YCTPOHCTB € MOMOLIBIO HX
OIMCaHMsI, UCIIONIB3YS 3HAHUS O CBOWCTBAX (PU3MUECKUX SBICHUI M HEOOXOIMMBIE (PH3NIECKHE
3aKOHBI M 3aKOHOMEPHOCTH

MPUBOIUTH MPUMEPHI (HAXOAUTh WHPOPMAIMIO O MPUMEPaX) MPAKTHICCKOTO HCIOIB30BAHUS
(U3NYECKUX 3HAHUU B MOBCEIHEBHOM JKU3HU U 00eCcIIiedeHus] 0€30MacHOCTH TPU OOpaICHIH
¢ mpubOpaMH U TEXHWYECKHMMH YCTPOWCTBAMH, COXPAHCHHUS 3JI0POBbS M COOIIOJCHUS HOPM
3KOJIOTHYECKOT0 IMOBEICHNUS B OKPYXKAIOIIEH cpese




Kon
MPOBEPSIEMOT0
pe3yabTaTa

1.16

IIpoBepsieMblie MpeaMeTHBIE Pe3yIbTATHI OCBOEHHS OCHOBHOM 00pa30BaTeIbHOMI
NMPOrpaMMbl OCHOBHOT0 00111ero 00pa3oBaHus

OCYIIECTBIIATH 0TOOP MCTOUYHHKOB WH(POPMAINX B ceTH MIHTEpHET B COOTBETCTBHU C 3a/IaHHBIM
MOMCKOBBIM 3allpoOCOM, Ha OCHOBE HMEIOUIMXCS 3HAHWA W MYTEM CpaBHEHMS PAa3IUYHBIX
HMCTOYHHUKOB BBIICTIATD HHPOPMAIIHIO, KOTOpas SIBJIIETCS MIPOTHUBOPEUUBOM
WA MOKET OBITh HEIOCTOBEPHOM

UCTONB30BaTh MPH BBINIONHEHHM YYEOHBIX 3aJaHMil HAYYHONONYJISAPHYIO JUTEpaTypy
(bu3UYecKoro coIep)KaHUs, CIpPaBOYHBIE MaTepHaibl, pecypchl ceTd HHTepHer, BianeTsb
npuéMaMy KOHCIIEKTHPOBAaHHA TEKcTa, MpeoOpa3oBaHus WH(OpPMAnuy M3 OXHOH 3HAKOBOW
CHCTEMBI B JPYTYIO

1.18

co3/1aBaTh COOCTBEHHBIC KpaTKHE IHMChbMEHHBIC M YCTHBIE COOOIICHHS Ha OCHOBe 2 — 3
HMCTOYHUKOB MH(POPMAINN (PU3HUECKOTO COJCPKAHHSA, B TOM YUCIIC ITyOJUYHO JeNaTh KpaTKue
COOOILIeHU O pe3yJbTarax MPOEKTOB WM Y4YEOHBIX HCCIEJOBAaHUHN, MPH 3TOM TIPaMOTHO
KCIIONIb30BaTh M3YYEHHBIH TOHATHIHBIN ammapaT Kypca (PU3HKH, COIPOBOXKIATh BHICTYILICHHE
TIpe3eHTamen

1.19

IIPpU BBINIOJHCHUHA y'-Ie6HI)IX MMPOCKTOB U HCClIeJ0BaHMI pacopeaeisitb 0053aHHOCTH B TpyImne B
COOTBCTCTBHHM C IIOCTABJICHHBIMH 3aJadaMH, CJICOAUTH 3a BBIIIOJIHCHUCM IIJIaHa HeﬁCTBHﬁ,
aJICKBAaTHO OICHMBATHh COOCTBEHHBIN BKJIaa B JOCATCIBHOCTH TI'PYIIIbI, BBICTPAUBATH
KOMMYHHKAaTHBHOC BSaHMOI[eP'ICTBI/IC, YUUTBIBAsI MHCHUEC OKPYXKAIOIINX

8 KIIACC

Kon
NpoBePAEMOro
pe3yjbTaTa

1.1

IIpoBepsieMble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM 00pa30BaTeIbHOM
MPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHusl

HCIIOJIB30BAaTh IOHATHA

1.2

pasiuuaTh SBJICHHMA TIO OIMCAHMI0O HUX XapaKTepHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHPYIOIINX JaHHOE (HYU3NIECKOE SIBICHIE

1.3

pacIio3HaBaTh MPOSIBICHUE M3YYEHHBIX (PU3UUCCKUX SIBJICHUH B OKPY>KAIOIIEM MHUPE, B TOM YHCIIE
(u3ndecKue SIBICHUS B NPHPOJE, NMPU 3TOM NEPEBOAUTH IMPAKTHUECKYIO 3a7ady B y4eOHYyIO,
BBIJIETIATH CYIIECTBEHHBIE CBONWCTBA (PH3HAKH) PU3NUECKHX SBICHHUI

1.4

OIHUCHIBATh U3YUCHHBIE CBOMCTBA TN U (PU3MUYCCKUE SIBJICHUS, UCTIONb3YS HU3HUCCKHIE BETHUUHEI,
Opd  ONMKMCAHUU TPABWILHO TPAKTOBATh (PM3UYECKHH CMBICT HCIONB3yEMbIX BEIHYHH,
0003HaYCHUsI U eAWHUIBI (DU3NUSCKUX BEIMYHMH, HAXOMUTH (POPMYIIBI, CBS3BIBAIOLINE TAHHYIO
(U3UYECKYIO0 BETHYUHY C APYTMMH BEIUYMHAMHU, CTPOUTH TPa(UKH W3YyYCHHBIX 3aBUCHMOCTEH
(hM3HYECKNX BEIUYNH

1.5

XapaKTepH30BaTh CBOICTBA Tels, (M3WUYECKHE SBICHHSA W MPOIECCHI, HCIONB3Yys H3ydeHHbIE
3aKOHBI, [IPU 3TOM JIaBaTh CJIOBECHYIO (HOPMYIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MaTEMaTHIECKOE
BbIpaKCHUE

1.6

OOBSCHATh (hPU3MUYECKHE MPOIECCHl M CBOWCTBA Tell, B TOM YHCIE M B KOHTEKCTE CHTYyalui
MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISTh MPUYNHHO-CIICJCTBCHHBIC CBSI3U, CTPOHTH
oOBsicHeHHe U3 1 — 2 JIOTMYECKHUX IIaroB ¢ MOMOIIBI0 1 — 2 W3yYeHHBIX CBOMCTBAa (PH3MUECKUX
SIBIICHUH, (DU3MICCKHUX 3aKOHA WJIH 3aKOHOMEPHOCTH

1.7

pemaTs pacuéTHbIC 3a1a4u B 2 — 3 AEHCTBHS, MCIIONB3Ys 3aKOHBI M (POPMYJIBI, CBSI3BIBAIOIINE
¢u3nyeckre BeIWYMHBI: Ha OCHOBE aHalM3a YCJIOBHS 3aJadyd 3alliChIBaTh KpPaTKOE YCIIOBHE,
BBIABISITH HENOCTATOK MAaHHBIX JUI pEIIeHHS 3aJadd, BBIOMpAaTh 3aKOHBI U (HOPMYIIEL,
HEOOXOIMMBIE Il €€ peIleHHs, MPOBOAWUTH PAcUEThl M CPAaBHUBATh IOMYYCHHOE 3HAYCHHE
(u3HYeCcKOl BETMYHNHBI C H3BECTHBIMH JIAHHBIMH

1.8

pacrio3HaBaTb HpO6J’IeMI:I, KOTOPbLIC MOXHO pCHIMTL NPHU TTOMOIIU (I)I/I3I/IIICCKI/IX METO0B,
HCIOJIB3YsA OIMCAaHUC MCCICAO0BAHUA, BBIACIATH IPOBEPACMOC IPCAIIOIO0KCHUE, OICHHUBATDH
IPAaBUJIbHOCTD MOPSAAKAa IPOBCACHUA NCCICAOBAHMS, NCJIaTh BHIBO/IbI

1.9

MPOBOANTE OMBITHI 1O HAOMIONCHMIO (PU3NYECKUX SIBICHUN WM (PU3NYIECKHUX CBOICTB TeIn:
(opMyIHMpOBaTh IIpOBEpsSEMbIe NPEIION0KEHHs, COOMPAaTh YCTAHOBKY W3 TPEATI0KECHHOTO
000py/I0BaHMS, ONTMCHIBATH XOJ] ONBITa U (DOPMYJIHPOBATEH BBIBOJIBI




Kon
NPOBEPAEMOro
pe3yabTaTa

1.10

IIpoBepsieMblie MpeaMeTHBIE Pe3yIbTATHI OCBOEHHS OCHOBHOIH 00pPa30BaTeIbHOMI
MPOrpaMMbI OCHOBHOT0 00111ero 00pa3oBaHusA

BBIMIOJIHATE MpSIMble W3MEPEHHsA C HCHONb30BaHWEM aHAJOrOBBIX NPHOOPOB U JaTYMKOB
(pu3MUeCKUX BEIMYMH, CPABHUBATH PE3YyJIbTAaThl M3MEpEeHUH ¢ yu€ToM 3aJaHHOI abCOIOTHOM
HOrPEIIHOCTH

MPOBOJUTh HCCIICOBAHUE 3aBUCHUMOCTH OJHON (U3WYECKOH BEIMYUHBI OT JIPYrod ¢
WCIIOJIb30BAHUEM TMPSIMBIX HM3MEpPEHUil: IUIAHUPOBaTh HCCIENI0BaHHE, COOUpAaTh YCTaHOBKY U
BBIMOIHSTh U3MEPEHHUS, CIEAYs MPEAIOKCHHOMY IIaHy, (UKCUPOBATH PE3YNBTATHI MTONyYCHHON
3aBUCHMOCTH B BUI€ TAOJIHI] ¥ TpahUKOB, ACJIATh BHIBOJIBI IO PE3YIbTATAM HCCIICIOBAHHMS

1.12

MPOBOANTH KOCBCHHBIC M3MEPEHUs] (PU3UUCCKUX BEIMYHMH: TUIAHUPOBATH U3MEPEHUs, COOMpATh
9KCIIEPUMEHTAIIBHYIO YCTaHOBKY, CIeNys NPEeAJOKEHHON MHCTPYKLMM, U BBIYUCIATH 3HaUCHHE
BEJIMYUHBI

1.13

cOOJII01aTh MpaBUJIa TEXHUKU 0€30IaCHOCTH IPU paboTe ¢ J1a00paTOPHBIM 000pYA0BaHHEM

1.14

XapaKTepH30BaTh NPHHLUIEI ACHCTBUS W3YyYCHHBIX NPHOOPOB M TEXHUYECKUX YCTPOMICTB ¢
OIOPOH Ha MX OMUCAHUS, UCIIONB3YS 3HAHUS O CBOMCTBAaX (PM3UUECKUX SIBICHUH U HEOOXOIUMbIE
(husznyeckre 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA W M3MEPHUTEIbHBIC NMPUOOPHI MO CXeMaM H
CXEMaTHUYHBIM PUCYHKaM, COCTaBJISITh CXEMBI AJIEKTPUUYECKUX LIETIEW C TOCIENOBATENbHBIM U
MapajuleIbHBIM ~ COCTMHCHUEM 3JICMEHTOB, pasliiyas YCJIOBHbIC OOO3HAYCHHS DIIEMEHTOB
AJIEKTPUYECKUX LIenei

1.16

NPUBOIUTE MPUMEPHI (HAXOAUTh HMHGOPMAIUIO O MPHUMEPAX) MPAKTHYSCKOIO HCIOIb30BAHHUS
(bM3HUYECKUX 3HAHWH B TIOBCEIHEBHOM JKU3HU I oOecTieueHHs 0€301MacHOCTH NIpU 00paleHUH
¢ mpuboOpaMi U TEXHUYECKUMH YCTPONCTBAMM, COXPAHEHHUS 3I0POBbS M COOIIOAEHUS HOPM
SKOJIOTMYECKOT0 TIOBEJICHHS B OKPY KaIOIIeH cpejie

1.17

OCYIIECTBIATh MOUCK HWH(pOPMAINH (U3MIECKOTO COAEpXKaHus B ceTH MHTepHEeT, Ha OCHOBE
UMEIOIINXCSI 3HAHUH U My TEM CpaBHEHUSI JOMOTHUTEIHHBIX UICTOYHHUKOB BBIICTISTh HH(POPMAIIHIO,
KOTOpas ABJISIETCSI IPOTUBOPEUNBOM UM MOXKET ObITh HEIOCTOBEPHOM

1.18

UCIIONIF30BaTh TIPH  BBIIONHEHHHM YYeOHBIX 3alaHWil HAyYIHO-TIOMYJAPHYIO JIUTEPATypy
(usnueckoro conepaHusg, CIpPaBOYHBIE MaTepUallbl, pecypchl ceTu VIHTepHeT; BIaaeTh
npuéMaMu KOHCIIEKTUPOBAaHUSl TEKCTa, MpeoOpazoBaHMsd HH(POpPMalMM U3 OJHOM 3HAKOBOU
CHUCTEMBI B IPYTYIO

1.19

C03/1aBaTh COOCTBCHHbIE MICEMEHHBIE M KPAaTKHE YCTHBIE COOOIIEH!s, 0000111ast HH(OPMAITHIO U3
HECKOJIBKMX HCTOYHHKOB (DM3MYECKOTO COJEp)KaHWS, B TOM YHCIIC ITyONMYHO NPEACTaBIATH
pe3yNbTaThl TPOSKTHOW WM HCCIENOBATENbCKONH MAEATENPHOCTH, TIPH 3TOM T'PaMOTHO
UCIIOJIB30BAaTh M3YYEHHBIH MOHATHHHBIN ammapar Kypca (U3MKH, CONPOBOXIATh BBICTYIUICHHE
MIpe3eHTaleN

1.20

TIPY BBITIOTHEHUH YYeOHBIX MPOEKTOB M WCCICIOBAHUHA (PH3MYCCKAX TMPOILECCOB PACIpPEACIITH
00s13aHHOCTH B rpynre B COOTBETCTBUHU C IOCTABJICHHBIMU 3a/la4aMU, CJICANUTDH 3a BBIIIOJIHCHUEM
[UTaHa JEHCTBUH W KOPPEKTHUPOBATH €ro, aJeKBaTHO OIICHUBATh COOCTBCHHBIH BKJIAI B
JESITeNBHOCTD TPYIIITHL, BEICTPAUBATh KOMMYHHKATHBHOE B3aMMOJICHCTBHE, TIPOSBIISII TOTOBHOCTD
paspeniath KOHQIUKTHI

9 KJIACC

Kon
NpoBepPsIeMoro
pe3yJjabTara

1.1

IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpamMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

HCIIOJIb30BATh N3YYCHHBLIC ITOHATUA

1.2

pasinyaTtb ABJICHHA 110 OIHCAHHUIO WX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JCMOHCTPHUPYIOIINX JaHHOC q)nanecxoe SIBJICHUC

1.3

pacIio3HaBaTh MPOSIBICHUE M3YYCHHBIX (PU3UUCCKUX SIBICHUH B OKPY>KAIOIIEM MUPE, B TOM YHCIIE
¢usnyeckue ABIEHHS B INPUPOJE, NMPH 3TOM IEPEBOAWTH NMPAKTHYECKYIO 3a7ady B Y4eOHYIO,
BBLJICIISITH CYIIECTBEHHBIC CBOICTBA (MPU3HAKH) (DM3HUECKUX SIBICHUI

1.4

OIMHUCBIBATh N3YYCHHBIC CBOICTBA TEN U Q)HBHHCCKI/IG SIBJICHUS, UCIIOJIB3YA (1)I/I3I/ILICCKI/IG BCIIMYHHBI,
IIpyU  ONMCAHWKW TIPABUJIBHO TPAKTOBATH (l)I/ISI/I'-IeCKI/Iﬁ CMBICJI HMCIIOJIb3YCMbIX BCJIMYHWH,




Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBIE Pe3yJbTaThl 0CBOEHHSI OCHOBHOI1 00pa30BaTeIbLHOM
NMPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHusl

0003HAYCHHUsI U SAUHULBI (HU3MICCKHX BEJIMYMH, HAXOAUTH (OPMYJIBI, CBSI3BIBAIOIINE NAHHYIO
(DU3UYECKYI0 BETHYUHY C APYTHMMHU BEIUYUHAMH, CTPOUTH IPadUKU U3YyYCHHBIX 3aBUCHMOCTEU
(hU3HYECKUX BEININH

1.5

XapaKTepu30BaTh CBOMCTBa Tel, (pu3Mueckue SBICHHUS M MNPOLECCHI, HCIOJIb3Yys H3YUYEHHBIE
3aKOHBI, TIPY 3TOM JaBaTh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3aIIHCHIBATh €r0 MaTeMaTHYeCKoe
BBIpaKEHUE

1.6

OOBACHATHh (hU3MUYECKHE MPOLECCHl M CBOMCTBA Tell, B TOM YHCIE MU B KOHTEKCTE CHUTyalui
MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUYUHHO-CIIECTBEHHbIE CBSI3U, CTPOUTH
0o0BsicHeHHE U3 2 — 3 JIOTHYECKUX IIaroB ¢ MOMOIIbLI0 2 — 3 W3yYEeHHBIX CBOMCTBA (PH3MUECKUX
SIBIICHUH, (DU3UUCECKIX 3aKOHA WJI 3aKOHOMEPHOCTH

1.7

peliaTh pacdEéTHbIC 3a/1aud (OMUPAOIIHECS Ha CUCTEMY U3 2 — 3 ypaBHEHHI), UCTIONB3YS 3aKOHBI
U QOpMyJIBI, CBS3BIBAIOIINE (DU3MUECKHEC BEIMYMHBI: HAa OCHOBE aHaM3a YCIOBHSA 3a1a4d
3alMChIBATh KPAaTKOE YCJIOBUE, BBISBIISTH HEJOCTAIOUINE WM M30BITOYHBIE JaHHbIE, BHIOMPAThH
3aKOHBl W (OPMYJIBI, HEOOXOMUMBIE JJISl PpEIICHUs, MPOBOAUTH pPAcYETHl M OIICHUBATh
PEaTMCTHYHOCTD NOJTYIEHHOT0 3HAUCHSI (YU3NIECKON BEITIIHHEI

1.8

pacrno3HaBaTh MPOOJIEMBI, KOTOpblE MOXHO PpEHIMTh MpPU TOMOIIU (PU3UYECKUX METOJIOB,
WCIIONIB3YS ONHMCAHWE WCCIEAOBAHUSA, BBIICTATH MPOBEPSIEMOE TMPEANONIOKEHHE, OICHUBATh
MPaBWIBHOCTh TIOPSIIKA TPOBEIACHUS WCCIIENOBAHUS, JAENaTh BBIBOJABI, WHTEPIIPETHPOBATH
pe3yIbTaThl HAOJIIOEHUHN M OIIBITOB

1.9

[POBOIUTH OIBITH 10 HAOMIOACHUIO (H3MYECKUX SBICHUM WM (PU3NYECKUX CBOWCTB Tell:
CaMOCTOSTEIBHO COOMpaTh YCTAHOBKY M3 M30BITOUYHOTO Habopa 000pYyIOBaHHMS, OMUCHIBATH X0
OTIBITA M €0 PE3YJILTAThI, (JOPMYIHPOBATH BHIBOIBI

1.10

IPOBOIUTH NP HEOOXOAWMOCTH CEPHI0 HPSAMBIX HM3MEPEHHH, OMpenelsis cpelHee 3HaUYCHHE
u3MepsieMoil BennuuHBl ((OKyCHOE PACCTOSIHHE COOMparouiei JIMH3bI), 0OOCHOBBIBATH BBIOOD
crnoco0a u3MepeHus (U3MEPUTEIBHOTO IPUOOpa)

MPOBOJUTH HCCIEIOBAaHWE 3aBHCHMOCTEH (DM3MUECKMX BENMYMH C HCIOIB30BAHHEM MPSMBIX
M3MEpEHMH: IUIaHUPOBaTh HCCIEIOBAaHUE, CAMOCTOATENIFHO COOMpaTh YCTaHOBKY, (PMKCHPOBAThH
pesyibTaThl  MOJIY4YEHHON  3aBUCHUMOCTH  (M3MYECKMX  BEIMYMH B BHAEC  TaOuuIl
Y IpaMKOB, JIeNIaTh BEIBOJBI 110 PE3yIHTAaTaM HCCIEIOBAHMS

1.12

MPOBOANTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMUYHMH: IUIAHUPOBATh M3MEPEHUs, coOMpaTh
SKCIIEPUMEHTAJIbHYIO YCTAaHOBKY U BBIIOJIHATH U3MEPEHMUS, CIENYS PEI0KEHHON HHCTPYKIHH,
BBIUMCIISITh 3HAUEHUE BEIMYMHBI U AHAIN3UPOBATh MOITYYEHHbIE PE3YIbTAThl C YUETOM 3aJaHHOU
HOTPELIHOCTH U3MEPEHUM

1.13

cOOJIFOIaTh MpaBWIa TEXHUKU 0€30MaCHOCTH IPY paboTe ¢ J1ab0paTOPHBIM 000pYI0BAaHHEM

1.14

pa3inyaTh OCHOBHBIC MPHU3HAKH HW3YYCHHBIX (H3UYECKUX MOJEJNel: MaTepualbHas TOYKa,
a0COIOTHO TBEPJIOE TENO, TOYCUHBIA UCTOYHHK CBETA, JIyd, TOHKAs JIMH3a, INIaHEeTapHasi MOJIeNb
aToma, HyKJIOHHAss MOZIEJIb aTOMHOTO SIpa

1.15

XapaKTepU30BaTh NPUHIUIBI JEHCTBUS H3YyYCHHBIX NPHUOOPOB M TEXHUYECKUX YCTPOICTB ¢
OTIOPO Ha MX ONHCAHHS, UCTIONB3YsI 3HAHUSI O CBOMCTBAX (PU3NYECKUX SBICHUM U HEOOXOAUMBIE
(u3HUIecKHe 3aKOHOMEPHOCTH

1.16

UCTIONB30BaTh CXEMBbl M CXEMaTHYHbIe PHUCYHKH W3YUYCHHBIX TEXHHUYECKUX YCTPOMCTB,
HU3MEPUTETBHBIX PHOOPOB M TEXHOJIOTHYECKUX MPOIECCOB P PEIICHHN YICOHO-TIPAKTHIECKUX
3a[a4, ONTHYECKHE CXEMBI U IMOCTPOCHUS M300paKCHUH B INIOCKOM 3epKaie W coOmparomeit
JIMH3E

1.17

MPUBOIUTE MPUMEPH (HAXOMUTh HHPOPMAIUIO O MPUMEPaX) MPAKTHYECKOTO HCIOIH30BAHHUS
(M3UUeCKUX 3HAHWN B IMOBCEIHEBHOW YKU3HU U oOecCIiedeH s 0e30MacHOCTH NP 00paIieHIH
¢ IpUOOpaMU U TEXHUYECKHMMH YCTPOWCTBAMH, COXPAaHEHHS 3J0POBbS U COOJIOJCHUS HOPM
JKOJIOTHYECKOTO MOBEJICHUS B OKPYKAIOIIEH cpese

1.18

OCYHIECTBJISITh IIOUCK WH(pOpMaIHK (PU3HUECKOTO Coiep KaHus B ceTH HTepHET, caMOCTOSTEILHO
(hopMynupysi MOMCKOBBIM 3allpoc, HAXOAWUTh IyTH OINPEIEICHUS JTOCTOBEPHOCTH IOyYEHHOU
HHQOPMAIMK Ha OCHOBE MMEIOIIUXCS 3HAHUH U TOTTOJHHUTEILHBIX HCTOYHHKOB

1.19

UCIIOJIB30BAaTh TPH  BBIIONHEHHM YUYEOHBIX 3aJaHMil HAyYHO-TOMYJLAPHYIO JINTEpaTypy
(pM3UUECKOr0 COIEpXKaHUs, CHPABOYHBIE MaTepualibl, pecypcsl ceTH VIHTepHeT; BIajeTh
npuéMaMn KOHCTIEKTHPOBAaHHS TeKCTa, NpeoOpa3oBaHus WH(POPMAIWMM W3 OJHOW 3HAKOBOM
CUCTEMBI B IPYIYIO

1.20

CcO31aBaTh COOCTBECHHBIC ITMCHMCHHBIC U YCTHBIC COO6H.[CHI/ISI Ha OCHOBC I/IH(I)OpMa]_II/II/I nus3
HCCKOJIbKHUX HWCTOYHHKOB (1)I/IBI/I‘IGCKOFO COJCPIKaHNA, HY6J'II/I‘IHO NPpCACTABJIATL PC3YJIbTAThI




Kon

IIpoBepsiemble MpeAMeTHBIE Pe3yJbTaThl 0CBOEHHSI OCHOBHOI1 00pa30BaTeIbLHOM

NpoBepPsieMOro
NMPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHusl
pe3yJbTara
MPOEKTHOW HWJIM WCCIENOBATEIbCKOW JIEATENLHOCTH, TIPH OSTOM TPaMOTHO HCIIOJIB30BaTh
M3YYEHHBIA TIOHATUIHBIA anmapaT “3y4aeMoro paszaeia (GU3UKH U COMPOBOXKAATH BBICTYIIJICHHE
Mpe3eHTaIMeH ¢ Y4ETOM 0COOSHHOCTEH ay IMTOPHH CBEPCTHUKOB
P BBIMOJIHEHUH yYEOHBIX MPOEKTOB M UCCIEAOBAHUM (PM3NYECKHX MPOLIECCOB PACIPENeNATh
0053aHHOCTHU B TPYIIIE B COOTBETCTBUMU C IOCTABIEHHBIMH 33JlauaMu, CIEIUTh 32 BBHIIIOJHEHUEM
1.21 IUTaHa JISHCTBMA M KOPPEKTHUPOBATh €ro, aJeKBaTHO OICHWBAaTh COOCTBCHHBIM BKIaa B
JIESITEITLHOCTh TPYIIITBI, BEICTPAUBATh KOMMYHUKATHBHOE B3aUMOJICHCTBHE, TIPOSIBIISIS TOTOBHOCTD
paspemarh KOHQIUKTHI
MMPOBEPSAEMBIE DJIEMEHTbI COJAEP KAHUS
7 KJIACC
Kon Kon
IIpoBepsieMble 3JIeMEHTHI COIEPKAHMS
pa3nena 3JieMeHTa

®U3UKA U EE POJIb B [IO3HAHWM OKPYKAIOIIEI'O MUPA

1.1

dusznka — HayKa O mmpupoze. SIBnenus IpUpoObI. duznyecKue SBJICHUS: MCXaHHUYCCKUC,
TCIJIOBBIC, DJICKTPUYCCKUEC, MATHUTHBIC, CBETOBLIC, 3BYKOBBIC

Ddu3zndecKre BETUYUHBL. I/ISMepeHI/Ie (I)I/I3I/I‘{eCKI/IX BeauurH. Du3nyeckue HpI/I60pLI.

12 ITorpenrHocTh M3MepeHnid. MexTyHapOaHAas CUCTEMA SIMHHUII
EcTecTBeHHOHAYYHBI METOJ] TIO3HAHUWSA: HAOIIOJCHHE, TTOCTAHOBKA HAYYHOTO BOIPOCA,
1.3 BBIIBIKEHHE TUTIOTE3, SKCIIEPUMEHT 0 IPOBEpPKE TUNOTe3, 00BsICHEHHE HaOI0JaeMOTo
SIBJICHUS
14 Onucanne GU3NICCKHUX SIBJICHUH ¢ TTIOMOIIBIO MOJIeNIeH
IIpakTudeckue paboOTHI:
H3mepenne paccTosHHIM.
15 M3mepenne 00bEMa KUIKOCTHA U TBEPAOTO Tea.

OmnpeneneHue pa3MepoB MaJIbIX TEIL.
M3mepenue TtemmepaTypbl INpH IOMOIIM JKHUAKOCTHOIO TepMOMETpa M JaTyuKa
TEeMIEPaTyphl

ITEPBOHAYAJIbHBIE CBEJAEHVA O CTPOEHU BEIIIECTBA

C’I‘pOCHI/IC BCOICCTBA: aTOMbl MW MOJICKYJIbI, UX PasMECpPEI. OHLITLI, JOKa3bIBAIOIINC

2.1 JIICKPETHOE CTPOCHHE BEIeCTBA
29 JBmwxeHne uactun BemiecTBa. CBA3b CKOPOCTH JABIKCHHS YacTHI[ C TEMIIEPaTypOH.
BbpoyHoBcKoe nBIKeHHE, Tuddy3us
2.3 B3anMopeiicTBre YacTHI] BEMIECTBA: MPUTSHKEHUE U OTTAJIKHUBAHNE
2 ATrperaTHble COCTOSHHS BEIECTBAa: CTPOCHHWE Ta30B, JKUAKOCTEH W TBEPABIX
24 (KpUCTaITMUECKNX) Tell. B3auMOCBsI3b MEXIy CBOMCTBAMM BELIECTB B PAa3HBIX
arperaTHbIX COCTOSHUSIX M MX aTOMHO-MOJIEKYJISIPHBIM CTPOCHUEM
2.5 OCO00EHHOCTH arperaTHbIX COCTOSTHUN BOJIBI
IIpakTuueckue paboThI:
26 OmueHka AraMeTpa aToMa METOJIOM PSIZIOB (C MCIIONIB30BaHNEM (OTOTpadHii).
OnbITH M0 HAOTIOICHUIO TEIUIOBOTO PACIIMPEHHUS TA30B.
OnbITH 10 00HAPYKEHUIO TEHCTBUSI CHII MOJIEKYJISIPHOTO IIPUTSKCHUS
JIBUKEHUE U B3AUMOJIEVICTBUE TEJI
3.1 Mexannueckoe IBrbKeHne. PaBHOMEpHOE M HEpaBHOMEPHOE JIBMKCHUE
39 Ckopoctb. CpeHsisi CKOPOCTb IPU HEPABHOMEPHOM JBIKEHHU. Pacuér myTu u BpemeHu
3 JBYDKCHHS
33 SBnenue uHepuuu. 3aKOH MHepuLuU. B3aumopelicTBue Ten Kak NpPUYMHA H3MEHEHHs
CKOpOCTH JABMKEHUS Tell. Macca Kak Mepa UHEPTHOCTH Tela
34 [InoTHOCTH BemmecTBa. CBsI3b IUNIOTHOCTH C KOJMYECTBOM MOJICKYJT B €IMHHUIE 00BEMa

BCIICCTBA




Kog Kog
A S IeMeHTa IIpoBepsieMble 3J1eMEeHTHI CO/IeP:KAHUSA
3.5 Cuia KaK XapaKTepUCTHKA B3aUMOICHCTBHSI T
3.6 Cwuia ynpyrocTtH u 3akoH ['yka. I3mepenne criibl ¢ TOMOMIBIO JMHAMOMETPA
37 SIBnenue taroreHus W cuia TsbkecTd. Cuila TSDKECTH Ha JIpyrux IutaHerax. Bec Tena.
HesecomocTb
3.8 Cuna tpenus. TpeHre CKOJIbKEeHUs. U TpeHre NoKos. TpeHre B IPpUpoie U TEXHUKE
3.9 Crio)keHre CyJl, HalpaBJIeHHBIX 110 OJIHOM npsiMoil. PaBHoelcTByOMIast cri
IIpakTudeckue paboOTHI:
OnpeneneHue CKOPOCTH PAaBHOMEPHOIO [BWKEHHUS (LIapuka B KUIKOCTH, MOZEIH
AIIEKTPUIECKOT0 aBTOMOOWIIS M Tak gajiee). OnpeneneHue cpeqHeil CKOPOCTH CKOIBKEHHS
3.10 Opycka WM IIapuka MO0 HAKIOHHOW IuiockocTu. OmpeneseHne IMIOTHOCTH TBEPIAOrO
tena. ONbITHL, AEMOHCTPUPYIOILKE 3aBUCUMOCTD pacTskeHus (AeopMaliui) mpyKUHbBI OT
OPWIOKEHHOH  CHibl. ONBITEI, JAEMOHCTPHPYIOIIME 33aBHCHUMOCTH CHJIBI  TPEHHS
CKOJILKEHISI OT Beca TeJIa M XapakTepa COMPUKACAIONTNXCSI TOBEPXHOCTEH
311 (Dnswvlecme ABJICHMA B MPUPOJE: IPUMEPBI ABIKEHMA © PasIAIHBIMA CKOPOCTAMH B
JKIBOH M HEXKHMBOH MTPHUPOJE, NEHCTBUE CHITBI TPEHHS B IPUPOJAE M TEXHUKE
3.12 TexHU4YecKne yCTpOHCTBa: TUHAMOMETD, MOAUTHUITHUKH
JIABJIEHME TBEPJIbIX TEJI, )XKMJIKOCTEN U T'A30B
4.1 Jasienue TBEpaoro tena. CriocoObl YMEHbIIEHHUS U YBEJIUYCHUS 1aBJICHUS
4.2 JlaryieHue rasza. 3aBUCMMOCTb JABJICHUS Ta3a OT 00bEMa, TEMIIEPATYPBI
43 Ilepenaua naBneHus TBEPABIMU TeENaMH, XHUIKOCTSIMH M Ta3amu. 3akoH I[lackans.
ITHeBMaTHUECKHE MAITUHBI
44 3aBHCHIMOCTh IaBICHUS JKHIOKOCTH OT TIyOMHBL. [HWapocraTwdeckuit mapamgokc.
) Coobmatomuecs: cocyapl. 'napaBinyeckue MeXaHU3Mbl
AtMmocdepa 3emian U atMocepHOe HaBieHHe. [IpHUMHEBI CyImeCTBOBAHUS BO3MYIIHON
4.5 o6omouxu 3emin. OnbiT Toppudesuin. 3aBUCUMOCTE aTMOC(EPHOTO AABIICHUS OT BBICOTHI
HaJ YPOBHEM MOps
4.6 M3mepenne atmochepHoro napyieHus. [Ipudopsl s n3MepeHust aTMOC(hEpHOTO TaBICHHS
47 JeiicTBHe )KUAKOCTH U Ta3a Ha IOTPY>KEHHOE B HUX TeNO. BrITankuBaromas (apXxumMe10Ba)
4 cuia. 3akoH Apxumena
4.8 IlnaBanue Ten. BozmyxomnaBanue
[IpakTudeckue pabOTHL:
HccnenoBanne 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOTPYXEHHOW B JKHUIKOCTh
gactu Tena. Onpe/eieHue BHITATKUBAIOIICH CUITBL, IEUCTBYIOIIEH Ha T, IOrpyKEHHOE
49 B KHUIKOCTbh. [IpoBepKa HE3aBUCUMOCTH BBITAIKUBAIOLICH CHIIBI, IEHCTBYIONIEH Ha TEJO
B )KUIKOCTH, OT MacCHI Tesia. OTBITH, AEMOHCTPHPYIOIINE 3aBUCUMOCTD BEITATKHBAIOICH
CHJIBI, ICUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00bEMA MOTPYKEHHOM B KHUIKOCTh YaCTH
TeNa W OT IJIOTHOCTH XUAKOCTU. KOHCTpyupoBaHHe apeoMeTpa Wil KOHCTPYHUPOBAHHE
JIOAKH U ONPEACIICHUE €€ IPy30N0IbEMHOCTH
4.10 Du3nyecKye IBICHUS B IPUPOJIC: BIUSHIE aTMOC(EPHOT0 NaBICHUS HA )KUBOI OPraHU3M,
TJIaBaHUE PbIO
411 TexHuuyeckne YCTpOUCTBA: COOOIMIAIOMIAECS COCYHNBI, YCTPOWCTBO BOIOMPOBOJA,
' THJIPABINYECKUN TIPECC, MAHOMETP, 0apOMETpP, BEICOTOMEP, OPIITHEBOM HACOC, APEOMETP
PABOTA, MOIIHOCTb, DHEPT U
5.1 MexaHnndeckas paboTta
5.2 MexaHudeckasi MOIITHOCTb
53 IIpocThie MeXaHU3MBI: pbluar, 0J0K, HAKJIOHHAsI TNIOCKOCTh. [IpaBniio paBHOBECHS phlyara
5.4 [IpuMeHeHne MpaBuia paBHOBECHS phlyara K OJIOKY
55 «3o10T0€C MIPaBUIIO» MEXaHHKH. Koo durmment MIOJIC3HOTO JCHCTBUS
MCXaHH3MOB. HpOCTBIC MCXAaHHU3MBI B 6BITy U TCXHUKE
5 5.6 TloTeHmanbpHast SHEPTUH TeJIa, IOIHATOTO Hall 3eMIIén
5.7 Kunernyeckas sHeprus
53 Ilonnas MexaHuueckass SHeprus. 3aKOH W3MEHEHHsS U COXpaHEHHMs MeXaHHYeCKOM
SHEPTUH
IIpaxTrueckue paboThI:
59 Onpenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBIKEHMHM Teja IO

TOpPU3OHTAIBHOM MTOBepXHOCTH. MccenoBanre ycinoBuii paBHOBecHs phluara. M3mepenue
KIIJl makionHoO# m1ockocty. M3ydenne 3aKkoHa COXpaHEHHS] MEXaHUYECKON YHEPTUH




Kon Kog
pasgena  dJeMeHTa

5.10

ITpoBepsieMble JIEMEHTHI COAEPKAHUS

Dduzndeckue sSBJICHUS B IIpUPOJEC: pbldaru B TCJIC YCJIOBEKA

5.11

TexHUYeCcKHe YCTpPOHCTBA: pHIYAT, IMOJBHXKHBIA W HEMOJBWKHBIN OJIOKH, HaKJIOHHAS
IJIOCKOCTb, IPOCThIE MEXaHU3MBI B OBITY

8 KIIACC

Kon Kon
paszena 3J1eMeHTa

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

TEITJIOBBIE ABJIEHUA

6.1

OCHOBHBIE TOJOXKEHHUA MOJEKYIIPHO-KUHETUYECKOH TEOpUH CTPOSHHS BEIIEeCTBa.
Macca u pasMepsl MosieKysl. OnbITE, TOATBEPXKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHOKHHETHYECKOU TEOpHH

6.2

Monenu TBEPAOTO, JKUAKOTO U ra3000pa3HOro cOCTOsIHUI BemmecTa. Kpucraninueckue
1 aMmopgHbIe Tea

6.3

OOBsiCHEHHE CBOKMCTB Ta30B, KHIKOCTEH W TBEPABIX TEJ HA OCHOBE IMOJIOKCHHM
MOJICKYJIIPHOKUHETUYECKOU TEOPUH

6.4

CMaunBaHue U KaImWIIAPHBIC ABJICHUA

6.5

TennoBoe paCIInpPCHUC U CKATUC

6.6

TemnepaTypa. CBA3b TeMIEpaTYpbl CO CKOPOCTBIO TEMJIOBOI'O IBHKEHHS YaCTHUI

6.7

Buytpennss sHeprus. CriocoObl W3MEHEHHs BHYTPEHHEH SHEpruM: Teruionepenavya u
COBEpIICHUE pabOTHI

6.8

Bugsr TCIUIONCpCaaun: TCIIJIOIPOBOAHOCT, KOHBCKIIWSA, N3JIYYCHHUEC

6.9

KoanuecTBo TenaoThl. Y AeabHas TEIIIOEMKOCTh BEIIECTBA

6.10

Teroo0MeH 1 TeIUIOBOE paBHOBECHE. YpaBHEHHE TEIJIOBOT0 OajiaHca

6.11

IInaBnenue u OTBCPJACBAHUEC KPUCTAJIIIMYCCKUX BCLICCTB. YJIGJ'H)HaH TCIJIOTA IJIaBJICHU S

6.12

[TapooOpa3oBanne wu KkoHzaeHcanus. Mcmapenue. Kwurmenue. VYjaempHas —TerioTa
napoo0pa3oBaHusi. 3aBUCHMOCTb TEMIIEPATYPhl KUIIEHUsI OT aTMOCGHEPHOT0 JaBJICHUS

6.13

BrnaxnocTs Bo3gyxa

6.14

OHeprus TOIINBa. Y IefbHas TeNI0Ta CTOPaHUs

6 6.15

[Mpunmuner padoter TemmoBeix aeuratenedd KIIJ| temmoBoro meuratens. TeruioBeie
JIBUTATEIIN W 3al[UTa OKPY>KAIOMIEH CPeJIbI

6.16

3aKoH COXpaHEeHUs M NPEBPAIEHHS SHEPTHH B TEIUIOBBIX Mpolieccax

6.17

[IpakTrueckue paboTHI:

OnbITHI 110 OOHAPY)KEHUIO ISHCTBUS CHII MOJIEKYJIIPHOTO TPUTSHKEHUSI.

OMBITHI 110 BRIPALITMBAHUIO KPUCTAIJIOB TIOBAPECHHOM COJIM MIIH caxapa.

OmBITHI 110 HAOMIOCHUIO TETUIOBOTO PACIIMPEHUS Ta30B, JKUAKOCTEH U TBEPIBIX TEIL.
OmnpeneneHue qaBieHUs BO3IyXa B OalIOHE IIPHIIA.

OmBITHI, JAEMOHCTPHUPYIOIIME 3aBUCHMOCTh JIABJICHHMS BO3AyXa OT ero o0béMa
1 HarpeBaHUS WA OXJIAKICHUS.

[IpoBepka THUMOTE3bl JIMHEHHOW 3aBUCUMOCTH JIIMHBI  CTOJIOMKA  YKHJIKOCTH
B TEPMOMETPHUUIECKOH TpyOKe OT TeMIepaTypEhl.

Habnronenue u3MeHeHUs: BHYTPEHHEH SHepruu Tejla B pe3ylbTaTe TEIIONEpenadyd U
pa0OThl BHELTHUX CUIL

HccnenoBanue SBIEHUS TEIII0O0OMEHA IPH CMELTHMBAHUH XOJIOTHOMN U TOPSTIEii BOABI.
OmnpeneneHne KOIUYECTBA TEILIOTHL, TOTYYEHHOI0 BOJOM IPU TEMI000OMEHE C HarpeThIM
METAJUINYECKUM LIHITUHIPOM.

Omnpenenenue yneiabHON TEIUIOEMKOCTH BEILIECTBA.

HccnenoBanue mpomecca UCTIapeHus..

OmnpeneneHyie OTHOCUTENBHOMN BIQXKHOCTH BO3yXa.

OnpeneneHue yieabHON TEIUIOTH! IUIABICHHUS JIbIA.

6.18

dusnyeckre IBICHUS B IPUPOJIC: TOBEPXHOCTHOE HATSDKCHUE U KAITUIUISPHBIC SABJICHHUS
B IIPUPOJIe, KPUCTAILTBI B TpHUpoIe, n3ryuenue ColHIa, 3aMep3aHue BOT0EMOB, MOPCKHE
Opu3bl; 00pa30BaHKUE POCHI, TYMaHa, HHEs, CHETA.




Kon Kon
e S IeMeHTa IIpoBepsieMble 3JIeMeHTbI COIEP:KAHUS
TexHudeckue yCTpOMCTBa: KamWUIAPbl, NPUMEPHl UCIOJB30BAHUS KPUCTAJUIOB,
6.19 KUIKOCTHBIA TEPMOMETP, JATIUK TEMIEPaTypbl, TEPMOC, CUCTEMa OTOIUICHUS JIOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBasi TYpOMHA, JIBUTaTellb BHYTPEHHETO CTOPaHHMSL.
OJIEKTPUUYECKUE 1 MATHUTHBIE ABJIEHUA
7.1 OnexTpuzanus Tel. [[Ba poja dJIeKTPUIECKHUX 3apsI0B
79 B3aumogeiictBue  3apsokeHHBIX — Tel. 3akoH KymoHa — (3aBUCHMOCTh — CHIIBI
' B3aMMOJCHCTBHS 3apsHKEHHBIX TEJ OT BEIMYMHEI 3aPSIO0B M PACCTOSHUS MEKIY TEIIAMH)
73 Onextpudeckoe noje. Hampsbx€HHOCTE anekTpuyeckoro noiis. [IpuHuun cynepno3unum
' AJIEKTPUYCCKUX IT0JIeH (Ha KaYeCTBEHHOM YPOBHE)
74 Hocurenu snekrpuueckux 3apsaoB. DIeMeHTapHBINA dneKkTpudeckuil 3apsaa. CtpoeHue
) atoMma. [IpOBOAHUKH U TUDIIEKTPUKHI
7.5 3aK0H COXPAHEHHUS IEKTPUUECKOTO 3apsiia
76 ONeKTpUYeCKuid TOK. YCJIOBUS CYIIECTBOBAHUS 3JIEKTPUUYECKOro TOKa. MCTOYHMKH
IIOCTOSIHHOT'O TOKa
77 JeiicTBUS 3NEKTPUUYECKOTO TOKA (TEIIIOBOE, XUMUYECKOE, MATHUTHOE). DIIEKTPUUECKUI
TOK B )KHJKOCTSIX U ra3ax
7.8 Onexktpudeckas 1enb. Cuia Toka. JJIEKTPHISCKOe HAIPsHKEHNE
7.9 ConpoTHBIIEHHE TPOBOIHUKA. Y IeTbHOE COMPOTHBIICHUE BELIECTRA
7.10 3akon Owma 17151 yJacTKa e
7.11 [TocnenoBaTenbHOE U NapalIEIbHOE COETMHEHNE TPOBOAHUKOB
7.12 PaboTa 1 MOITHOCTH 3JIeKTprIeckoro Toka. 3akoH J[koyis — JIeHna
713 DNeKTpuYecKre LEeNd M MOTpeOUTeNH 3NIeKTpUYecKoi sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE
7.14 IToctosiHHBIC MarHUTHL. B3auMoeiicTBHE MOCTOSIHHBIX MarHUTOB
7.15 Maruutaoe nose. MarauTHoe mosie 3eMJIM U €ro 3HadueHue I KU3HU Ha 3eMiie
716 Oneir  Dpctena. MarHutHoe  Tojie  BIIEKTpHUYEcKoro  Toka.  [IpuMeHeHue
JJIEKTPOMArHUTOB B TEXHHKE
JeiicTBre MarHUTHOIO MOJIA HAa IPOBOAHUK C TOKOM. DJIEKTPOABUraTeIb HOCTOSHHOTO
7 7.17 ToKa. Mcrnonb3oBaHHE DJJIEKTPOABHraTeled B TEXHUYECKMX YCTpOMcCTBax U Ha
TPAHCIIOPTE
7.18 Omnertel Dapanes. SABnenue snexrpoMarauTHor nHAyKwn. [Tpasuno Jlenma
719 OnextporeHeparop. CrocoObl MONyYeHHUs AJIEKTPUUECKOW IHEPTUU. DIEKTPOCTAHIH
Ha BO300OHOBJIIEMBIX HCTOUYHHKAX YHEPTHU
[IpakTudeckue paboOTHI:
OnbITHI 110 HAOTIOACHHUIO DIIEKTPHU3AIMHU TeNl MHIYKITMEH U PU CONPUKOCHOBEHHH.
UccnenoBanue neHCTBUS AMEKTPUUECKOTO MOJI Ha MPOBOJAHUKU U TUAIIEKTPUKH.
COopxka 1 mpoBepka paboThI NEKTPUUECKON IIETH TOCTOSTHHOTO TOKA.
N3mepenne u peryimpoBaHue CUIIbl TOKA.
Usmepenue u peryiupoBaHue HalpsyKeHUsL.
UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYILErO Yepe3 PE3UCTOP, OT CONPOTUBIECHHS
PE3UCTOpa U HANPSHKEHUS Ha PE3UCTOpE.
OnbITel, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  JJIEKTPUYECKOIO  CONPOTHUBIICHHS
MIPOBOJIHMKA OT €r0 JUIMHBI, IUTOIIA M [TOTIEPEUYHOro CEYEeHUs U MaTepuana.
[TpoBepka mpaBuiia CI0KEHUST HATIPSKEHUH TIPU MOCIIEI0BATEIHLHOM COEAMHEHUH IBYX
7.20 pesuctopos. [IpoBepka mpaBuiia Ajas CHJIBI TOKa MPH MapaUITbHOM COEIUHEHUU

pesucropoB. Onpenencaue  pabOTBHl  DIEKTPHUYECKOTO  TOKA, HAYOIETO  depe3
pesuctop. OnpeneneHie MOITHOCTH — AJIEKTPUYECKOTO  TOKa,  BBIACISEMONW  Ha
pesuctope. MccrienoBanue 3aBHCHUMOCTH CHJIBI TOKA, WIYIIETO 4Yepe3 JaMIIOYKY, OT
HanpsokeHust Ha Heil. Onpenenenne KIIJ narpeBartens. MccnenoBaHue MarHUTHOTO
B3aMMOJICUCTBUS TIOCTOSHHBIX MAarHUTOB. M3ydeHHe MarHWTHOTO TOJS TOCTOSHHBIX
MarHuToB MpH WX OOBCAWHEHWM W pa3jaeieHud. MccnemoBanue — JICHCTBUS
JNEKTPUYECKOTO TOKAa Ha MAarHUTHYIO  CTpeiKy. OUbITE, JIE€MOHCTPUPYIOLIHE
3aBUCUMOCTb CHJIBI B3aUMOJEIHCTBHUSA KAaTYIIKM C TOKOM M MarHuTa OT CHJIbl TOKa U
HaIpaBJIeHHUs TOKa B Karyike. M3ydeHue AeHCTBUS MarHUTHOTO TIOJIS Ha TIPOBOJTHUK C
TokoM. KoHcTpyrpoBanue u u3yueHue pabotsl snektponBurareis. Usmepenne KILJ]
3JIEKTPOJBUTATEIbHOM yCTaHOBKHU. OTIBITHI 1o WCCJIEIOBAHUIO SIBJICHUSI




Kon Kog
e S IeMeHTa IIpoBepsieMble 3JIeMeHTbI COIEP:KAHUS
JIEKTPOMAarHUTHOW HMHAYKLHWHU: UCCIENOBaHNE M3MEHEHWH 3HAueHWs W HaIlpaBlICHHS
HWHIYKIIMOHHOTO TOKa
Odusnueckue SABIEHUS B NpUPOAE: DJEKTpUUYECKHe SBJICHHA B aTMocdepe,
7.21 3JIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE TOJIE€ 3eMIH, Opel¢ MOI0COB, POb
MarHUTHOTO OIS AJIsI KM3HU Ha 3eMile, MOJSIPHOE CUSTHHE
TexHuYeckre yCTpOCTBa: IEKTPOCKOI, aMIIEPMETpP, BOJIBTMETpP, PEOCTaT, CUETUHUK
799 JNEKTPUYECKON  JHEpruM, DIEKTPOOCBETUTENbHbIE MPUOOpPHI, HarpeBaTebHbBIE
AIEKTPONIPHOOPHI  (TIPUMEPHI), SIEKTPUYCCKHE MPEIOXPaHUTENH, SJICKTPOMATHUT,
AJIEKTPOJIBUTATENb MTOCTOSIHHOTO TOKA, TeHepaTop MOCTOSIHHOTO TOKa
9 KJIACC
Kon paznena|Kox anementa IIpoBepsieMble 371EMEHTBI COAEPKAHUS
MEXAHUWYECKUE SBJIEHU A
8.1 Mexanudeckoe aBrmxeHre. MatepuanbHas Touka. CucreMa oTcuéra
8.2 OTHOCHUTEIEHOCTS MEXAHUYECKOT'O IBMKEHU
8.3 PaBHOMepHOE NPAMOJIMHEHHOE IBUKECHUE
3.4 HepasnomepHoe nmpsimonmHeitHOE nBIKeHIe. CpenHss 1 MTHOBEHHAs CKOPOCTD TeJa MpH
HEPaBHOMEPHOM JBWKEHUH
8.5 Yckopenue. PABHOYCKOPEHHOE NPSIMOJIMHENHOE IBHYKEHUE
8.6 CBo6oanoe nagenue. OmneliTel [anuies
37 PaBHOMepHOE ABIKEHHE TI0 OKpYykHOCTHU. [lepron u dactota obpamenus. JlnneliHas u
yrioBasi cKopocTH. LIeHTpocTpeMHUTENbHOE YCKOPEHIE
8.8 ITepBrrii 3axkoH HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tpetuii 3axkoH HproToHa
8.11 [TpuHIMT CYTIEPIO3UITNH CHIT
8.12 Cuna ynpyroctu. 3akoH I'yka
8.13 Cwuiia TpeHUsI: CrJIa TPEHUS CKOJIBKEHUSI, CHIIA TPEHHUS TTIOKOSI, IPYTHUE BUABI TPCHHUS
8.14 Cuna TSKeCTH U 3aKOH BCEMHUPHOIO TATOTEHHUs. Y CKOpEHHE CBOOOAHOrO MaICHUs
315 Hemxenne tuaner Bokpyr Comama. [lepBas xocMudeckas ckopoctb. HeBecoMmocTs U
8 HeperpysKku
8.16 PaBHOBecHe MaTepuaibHOM TOYKH. AOCOTIOTHO TBEPAOE TEJIO
817 PaBHOBecue TBEpAOro Tena C 3aKpeIUIEHHOW OChiO0 BpameHus. MomeHT cuibl. LleHtp
TSHKECTH
8.18 Nmmynse Tena. U3menenne nmnysbsca. UMmysibe crte
8.19 3aKoH COXpaHEeHHUS] UIMITYJIbca
8.20 PeaxtusHoOe nBIKkenne
8.21 Mexanndeckasi paboTa ¥ MOITHOCTh
8.22 PaboTa cui TSKECTH, YIPYTroCTH, TpeHHs1. CBsI3b SHEPTUH U pabOTEHI
8.23 IToTeHmabHAast SHEPTHS TENA, TOHIATOTO HAJ/I TOBEPXHOCTHIO 3eMITH
8.24 [ToTeH1MaIbHAs 3HEPIUsl CIKATON IPY>KUHBI
8.25 Kunernueckas sueprus. Teopema 0 KWHETHUYECKON SHEPTUU
8.26 3aKOH COXpaHEHUs] MEXaHUYECKON SJHEPTUU
[IpakTudeckue paboOTHL:
Omnpenenenne cpeaHeil CKOPOCTH CKOJNBXEHHUs Opycka WM JABIKCHHUS IIapHKa o
827 HaKJIOHHOM myiockocTH. OnpeeneHne yCKOpeHHs Tela MPYU PaBHOYCKOPEHHOM JBIKCHUN

10 HaKJIOHHOM IIJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM IBIDKCHHH 0€3
HayaJIbHOW CKOPOCTH.




[IpoBepka runoTes3sl: €Ciiy Npyu PaBHOYCKOPEHHOM JIBIXXEHUM 0e3 HadallbHOW CKOPOCTH
IyTH OTHOCATCS KaK psAJ HEUETHBIX YUCEN, TO COOTBETCTBYIOLIUE MPOMEKYTKH BPEMEHHU
OJINHAKOBBI.

UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHMST OT CHJIBI HOPMalbHOTO
nasieHus. Onpenenenne KodpPUIMeHTa TpeHus ckonbxeHus. OnpezeneHue xECTKOCTH
npyxusl. OnpeneneHie pabOTHl CHIBI TPEHUS NIPU PAaBHOMEPHOM JBIDKEHHH Teja I10
TOPHU30HTANBHON MOBepxHOCTH. Omnpenenenne paboTbl CHIIBI YIPYTOCTH IPH IOXBbEME
rpy3a C UCMOJIb30BaHUEM HETOABMKHOTO U MOABMXKHOTO OJIOKOB

8.28

dusnueckne SBICHUS B IIprupoaec: MPUIIUBBI U OTJIMBBI, JBUKCHUC IIJIAHET ConHeynoi
CHUCTEMBI, pPCAKTUBHOC JIBMKCHNE )KUBBIX OPIraHU3MOB

8.29

TexHu4eckne yCTpOHCTBa: CIUAOMETP, JATUMKU TOJI0KEHHUS, PACCTOSHUS U YCKOPEHHUS,
paKeThl

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

KonebarensHoe nBmxkenne. OCHOBHBIE XapaKTEPUCTUKU KOJEOAHWH: MepHoi, 4acTorTa,

9.1
aMILIUTy1a

92 MatemaTtndeckuid U IPY>KHHHBIA MasiTHUKH. [IpeBpanienrne s3Hepruu npu KoyredareIbHOM
JBIDKCHUN

9.3 3aryxaromye kojeOanus. BoiHyxeHHbIe Kosebanus. PesoHaHc
Mexanndeckrne BOMHBI. CBOWCTBA MEXaHWYEeCKHMX BONH. [IpomonpHBIE M HONEepedHbIe

9.4 BOJIHBI. J{TMHA BOJIHBI M CKOPOCTH €€ pacipocTpaHeHusl. MexaHHuecKHe BOJIHBI B TBEPIOM
TeJe, CCHCMHYECKHE BOJIHBI

9.5 3ByK. ' poMKOCTH 1 BBICOTa 3BYKa. OTpakeHHE 3ByKa

9 9.6 WHubpas3Byk u yapTpa3ByK

[IpakTryeckue paboTHI:
OmnperneneHue 4acTOTHI U IIEpHOIa KoJIeOaHUil MaTeMaTHIECKOTO MasiTHUKA.
OmnpeneneHue 4acTOTHI U MEPUOIA KOJIeOaHUil IPYKUHHOTO MasiTHUKA

97 HccnenoBanue 3aBUCHMOCTH TIEPHO/IA KOICOaHUH ITOABEINICHHOTO K HUTH TPy3a OT THHBI
HUTHU. MccrnenoBanyue 3aBHCUMOCTH IEpUOJa KOJIEOAHWHM IPY)KUHHOTO MAasiTHUKA OT
Macchl Ipy3a. [IpoBepka HE3aBUCHMOCTH INepuoja KoyiebaHHi Ipy3a, MOJBEIICHHOTO K
HUTH, OT MAacChl Tpy3a M >KECTKOCTH NPY>KUHEL M3MepeHne yCKOpPEeHHs CBOOOIHOTO
TaICHUS

93 dblfmqecme SIBJICHUSI B IIPUPOJE: BOCHPHUITHE 3BYKOB XMBOTHBIMHU, 3E€MIIETpSICEHUE,
CEMCMUYECKIE BOJHEI, IlyHAMH, 9XO0

9.9 TexHHUecKHe YCTPONUCTBA: 3X0JIOT, UCIIOJIB30BAHUE YIBTPA3BYKA B OBITY M TEXHHUKE

SJIEKTPOMATHUTHOE ITIOJIE U 3JIEKTPOMAT'HUTHBIE BOJIHBI

101 DNEeKTPOMAarHUTHOE ToJie. DJIEKTPOMAarHUTHBIC BOJHBI. CBOWMCTBA AJIEKTPOMArHUTHBIX
BOJIH

10.2 [1Ixana 31eKTPOMarHUTHBIX BOJTH

10 10.3 OnekTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BonHOBBIE cBOMCTBA CBETA

10 4 [IpakTrueckue paboTHI:
V3yueHue cBOICTB 3JEKTPOMArHUTHBIX BOJIH € IIOMOIIIBI0 MOOMIIBEHOTO TenedoHa

10.5 Ousndeckne  SABICHUS B TNpHpOAe:  OHONOTHYECKOe  NEHCTBHE  BUAMMOTO,
yIBTPa(HOJIETOBOIO ¥ PEHTTCHOBCKOTO M3ITyUeHUI

10.6 TexHu4yeckne ycTpoiCcTBa: UCI0JAb30BaHHUE JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBS3U

CBETOBBIE SBJIEHUA

11

11.1

JlydeBast mozenb cBeta. VICTOUHUKH CBETa

11.2

[IpsamosinHeHOE paCIPOCTPAHEHUE CBETA

11.3

OTtpaxkenue ceera. [lmockoe 3epkao. 3aKOH OTPaKEHHSI CBETA

11.4

HpeJ’IOMHeHI/Ie CBeTa. 3aKOH IPECJIOMJICHHUS CBETA. IlonHoE BHYTPCHHCC OTPAKCHUC CBCTA

11.5

JIvnza. Xox ayyen B JIWH3E

11.6

Onrudeckas CHCTEMa (bOToarmapaTa, MHKPOCKOIIa U TCJICCKOIIa

11.7

I'71a3 kak onTuyeckas cucreMa. bin3opykocTh U JanbHO30PKOCTh

11.8

Pasnoxxenune Oenoro ceera B crektp. OnbiTel HproToHa. CroXEHHE CHEKTPaIbHBIX
1BeToB. Jlucnepcus ceTa

11.9

[IpakTudeckue paboOTHL:

HccnenoBanue 3aBUCHMOCTH yTIIa OTPaXKEHUS CBETOBOTO JTyda OT yIJIa IMaJACHUs.
N3yueHne XapakTepUCTHK H300pasKeHHS IIPEAMETA B IFIOCKOM 3epKaie.

HccrnenoBanne 3aBUCHMOCTH yriia MPEJIOMJICHHS CBETOBOI'O Jiyda OT yriia MajeHHs Ha
TPaHHILIE «BO3IYX — CTCKIION.

[MTosryuenue n300pakeHNH ¢ TOMOIIBI0 COOMPAIOIIEH JTHH3HI.

Omnpenenenne (OKYCHOTO PACCTOSIHUSI i ONITHYECKOM CHIIBI COOMPAIONIEH JIMH3BL.




OMBITHI IO PA3TI0KEHUIO OEJIOr0 CBETa B CIEKTP.
OnpITEl MO BOCHPUATHIO LIBETAa MPEAMETOB IMpPH UX HAOIIOJEHUHM 4Yepe3 ILIBETOBbIE
(bUbTPHI

11.10 duznueckue siBieHuss B npupoze: 3atMeHuss ConHua u JIyHbl, IBeTa TeJ, ONTHUYECKHUE
siBieHusI B atMocgepe (IBeT Heba, pedpakius, paayra, MEPax)

11.11 TexHWYeCKre yCTPOHCTBA: OYKH, IEPUCKOTI, (hOToAIIapar, ONTHIECKHE CBETOBOIBI

KBAHTOBBIE SIBJIEHI

12.1 OmnsiTel Pesepdopna v nnanerapHas Mojesb atoMa. Mogenb atoMma bopa

12.2 Hcnyckanue u norjonieHye ceera atoMmoM. KBanTel. JInnelyarble crieKTpbl

12.3 PamnoaktuBHOCTE. Anlb(ha, 6eTa- M raMMa-u3IydeHHs

12.4 Ctpoenue aToMHOro aapa. HykiionHas Mozens aToMHOro siapa. M30Tormsl

12.5 PannoaktuBHbIe npeBpamienus. [lepron nonypacnaga aTOMHBIX siIEp

12.6 S nepHble peakiny. 3aKOHBI COXPaHEHHs 3apsSA0BOTO M MACCOBOT'O YHCEI

12.7 DHEPrusi CBsi3U aTOMHBIX sijiep. CBs3b MacChl M SHEPTHH

12.8 Peaxiuu cunrtesa u nenenwns saep. Mcrounrku sueprun CosHIa U 3BE3 N

12 12.9 S nepHas sHepreTuka. JleficTBHE paiMOaKTUBHBIX H3JIYICHUN HA )KHBBIE OPraHU3MBbI

IIpakTuueckue padoTHI:
HabmoneHne CrutomHbIX U JIMHEHYaThIX CTIEKTPOB U3TYUYEHUS.

12.10 UccnenoBanne TPEKOB: M3MepeHne SHEPTUA YaCTHIIBI
0 TOPMO3HOMY Iy TH (110 poTorpadusm).
W3mepenne pagnoakTuBHOTO (hoHa
Ousndeckne SBICHUS B MPUPOJAE: €CTECTBEHHBIH paJHOAKTUBHEIA (POH, KOCMHYECKHUE

12.11 Jy4d, paJMOaKTHBHOE M3IIyueHHE MPHUPOIHBIX MHHEPAJOB, ACUCTBUE PaJAMOAKTHBHBIX
W3ITyYeHHI Ha OPraHu3M YeIoBeKa

12.12 TexHndeckre yCTpoicTBa: CIEKTPOCKON, MHANBUAYAIHHBINA JO3UMETp, Kamepa BuibcoHa




IPOBEPSEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHMS

Kon IIpoBepsiembie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaMm 0a30BOro ypOBHS
NpoBePsIeMOro OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrpaMMbl OCHOBHOI'0O 0011I€r0
TpeOOBaHUSA oOpasoBanus Ha ocHoBe PI'OC

[Mornmanue posd (HU3MKKM B HAayyHOW KapTHHE MHpPa; CPOPMUPOBAHHOCTh 0a30BBIX
NPEACTABIICHH O 3aKOHOMEPHOW CBSI3M U IMO3HABAEMOCTH SIBJICHUH WPHPOJIBI, O POJIU
IKCIIEpUMEHTA B (PU3HKE, 0 cucTeMooOpasyromeil poid pU3MKN B pa3BUTHH €CTECTBESHHBIX
1 HayK, TEXHUKH ¥ TEXHOJOTHA, 00 3BOIONNN (DU3HMYECKUX 3HAHWH W WX POJH B IEJIOCTHOM
€CTECTBCHHOHAYYHOM KapTHHE MUPA, O BKIIAJIC POCCHICKHUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE IPOIECCOB OKPY)KAIOIIET0 MHpa, Pa3sBUTHE TEXHUKHU U
TEXHOJIOTUH

3HaHUs O BHJAaX MaTepud (BELIECTBO U IOJiE), O JBMIKEHHWH Kak crocole CyIIecTBOBaHUS
MaTepur, 00 aTOMHO-MOJIEKYJISIPHOW TEOPHH CTPOSHHS BEIIECTBA, O (PM3UUECKON CYNTHOCTU
SBJICHUN TIPHPOABI (MEXaHWIECKUX, TEIUIOBBIX, DJICKTPOMATHUTHBIX U KBAHTOBBIX); YMEHHUE
2 pa3iauyaTh SBJICHUS [0 ONHUCAHUIO HX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEeMOHCTPUPYIOIINX JaHHOe (DHU3WYecKoe SBICHHE; yMEHIE pPAacIlo3HABaTh IIPOSBICHUE
W3yYCHHBIX (DU3MYECKUX SBIICHUHA B OKPY)KAIOIIEM MHpE, BBIICILIST WX CYOICCTBCHHBIC
CBOICcTBa (IIPU3HAKH)

Brnamenwe ocHOBaMH TOHATHHHOTO ammaparta W CHMBOJMYECKOTO S3bIKa (U3UKH H
3 HCIIOJIF30BAaHUE WX IJIS PEIIeHUs] YIeOHBIX 3aJad; YMEHHE XapaKTepHU30BaTh CBOWCTBA T,
(busnuecKue ABIEHHsI U POIIECChI, UCIONB3Ys (hyHIaMEHTAIbHbBIE U IMIIUPHUUECKUE 3aKOHBI

VYMeHnue onuceIBaTh N3Y4YCHHBIC CBOMCTBAa Tel U (bI/ISI/I‘{eCKI/IC SBJICHUA, HCIIOJB3YA
d)I/I3I/I'leCKI/Ie BCJIMYMHBI

Bragenue ocHOBaMHM METOJOB HAy4YHOTO TIO3HAHUS C YYE€TOM COOJIOACHHUS TIPaBUII
Oe3ormacHOro Tpyaa: HaOIroeHuEe PU3HICCKUX SBIICHMN:

YMEHHE CaMOCTOSTENBHO COOMpaTh 3KCIEPUMEHTAIBHYI0 YCTaHOBKY M3 JaHHOTO Habopa
00opynoBaHUS TIO HHCTPYKIIMHU, OMUCHIBATH XOJI OMBITA U 3allMCBIBATH €r0 Pe3yJIbTaThl,
(hopMyTHpOBATH BEIBOIIBL;

MPOBEICHNE MPSMBIX M KOCBEHHBIX U3MEPEHUN (PH3UYECKUX BEIWYHH: YMEHHE TUIAHUPOBATh
5 WU3MEPEHHUs, CaMOCTOSTENIbHO COOHMpaTh AKCIEPUMEHTAIBHYIO YCTAaHOBKY MO HHCTPYKIIWH,
BBIUMCIIATh 3HAUEHHE BEJIMYMHBI U aHAJU3UPOBATh IOJYUEHHBIE pe3yJbTaThl C Y4ETOM
3aJJaHHOM MOTPEIIHOCTH PE3yIbTaTOB U3MEPECHHUI;

MPOBEJICHUE HECTIOXKHBIX AKCIEPUMEHTATIBHBIX HCCIIEAOBAaHUM; CaMOCTOSTEIHHO COOMpaTh
SKCIIEPUMEHTANIbHYIO YCTAaHOBKY U MPOBOAUTH UCCIIEOBAHUE IO HHCTPYKLMH, IPEICTABIATh
MOJTY9YEHHBIC 3aBHCUMOCTU (DH3MUYSCKUX BEIMYHH B BHAC TaONUI W IPa(UKOB, YIUTHIBATH
TMOTPCIIHOCTH, ACJIaTh BHIBObI 110 PE3YyJIbTaTaM MCCJICAOBAHUA

[Nonnmanne XapaKkTepHBIX CBOWCTB (PH3MUYECKAX MOJIENEH (MaTepHanibHas TOUKa, a0CONMIOTHO
TBEPIOE TEJO, MOJEIM CTPOCHUS Ia30B, KUAKOCTEH W TBEPIBIX TeJ, IUIAHETapHas MOJEIb
aToMa, HYKJIOHHas MOJIeNb aTOMHOTO $/ipa) U YMEHHE IMPHUMEHATh UX Uil OOBSICHEHHS
(hM3UIECKUX IIPOIIECCOB

YMeHue oOBACHATh (U3NYECKHE MPOIECCHl M CBOWCTBA TEN, B TOM YHCIE M B KOHTEKCTE
CUTyallMl MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa, B YAacCTHOCTH, BBIBISTH MPUUYHUHHO-
CIICZICTBEHHEIC CBSI3U M CTPOUTH OOBSICHEHHE C OMOPOI Ha M3yUeHHBIC CBOHCTBA (DU3UIECKUX
SIBIICHUH, (DU3NUECKIE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIH

YMmeHne pemats pacu€THble 3amadud (Ha 0aze 2 — 3 ypaBHEHHI), HCHONB3YS 3aKOHBI H
(opMyIIBI, CBA3BIBAIONINE (GM3HYECKIE BENUYHHBI, B YACTHOCTH, 3aIMCHIBATH KPATKOE YCIOBHE
3aJa4u, BBIABIIATH HCJOCTAIONIUE JaHHBIC, BBI6I/IpaTI) 3aKOHBI U q)OpMyIIBI, HeOGXO}II/IMbIe JJIS
eé peUICHUsA, HCIOJb30BaTh CIIPABOYHBIC OJaHHBIC, IIPOBOIUTH paC‘{éTbI 1 OILICHUBAaThb
PEANNCTUYHOCTh TOJYYSHHOTO 3HAa4YeHWs (HU3NYECKON BENMYHMHBI; yMEHHE OIpPEeNeiTh
pa3MepHOCTh (PM3UUECKOM BETMUYHMHBL, IIOJYYCHHON IIPH PEIICHUH 380291

YMeHre XapaKTepH30BaTh NPHUHIMIbLI JEHCTBHA TEXHHYECKHX YCTPOHCTB, B TOM 4YHCIE
OBITOBBIX MPUOOPOB, ¥ IMPOMBIIIIEHHBIX TEXHOJOTMYECKHX MPOIECCOB MO0 HX OIHCAHHIO,
UCTIONIB3YST 3HAHHA O CBOWCTBaX (HM3MUYECKHX SIBICHUN M HEOOXOoAWMBIE (QH3UUICCKHE
3aKOHOMEPHOCTHU

YMeHHe HCHONB30BaTh 3HAHUSA O (U3MYECKUX SBICHUSAX B TOBCEAHEBHOW JKW3HM JUIA
10 obecrieueHust 0€30MACHOCTH NMPH OOpameHUH ¢ OBITOBBIMH NPHOOPAMH M TEXHHYECKUMHU
YCTPOHCTBAMH, COXPAHEHHS 30POBbS M COOJIOACHHS HOPM SKOJOTHYECKOTO MOBEACHUS B




Kon IIpoBepsiembie TPeOOBAHUSA K MPeAMETHBIM pe3yJbTaTaM 0a30BOro ypOBHS

NMpoBePsSIeMOro OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrpaMMbl OCHOBHOTI'0O 001IIEro
TpeOOBaHUSA oOpa3oBanus Ha ocHoBe PI'OC

OKpY’KaloIe cpene; MOHNMaHHE HEOOXOIUMOCTH IPUMEHEHHS JOCTIDKEHHH (GH3nkd u
TEXHOJIOTUH /17151 pAllMOHAJIBHOTO MTPUPOIOTIOJIE30BAHUS

OmnbIT TTOKCKA, IPeoOpa3oBaHus U MpeACTaBICHUs HH(POPMAIK (PU3HYECKOTO CONEPIKAHUS C
UCIIOJIb30BaHUEM HMH()OPMAMOHHO-KOMMYHUKATUBHBIX ~TEXHOJIOTHIT, yMEHHE OIICHUBATh
JIOCTOBEPHOCTh ~ MOJYYCHHONH  WHGOPMAIMM HA  OCHOBE UMCIONIMXCS 3HAHUH W
JOTIOJIHUTENIbHBIX MCTOYHUKOB; YMEHUE HCIIOJIb30BATh MPH BHIMOJHEHHN YYSOHBIX 3aaHHi
HAYYHO-IIOMYJIAPHYIO JHUTepaTtypy (U3MYECKOro COJCPIKAaHUs, CIPABOYHBIC MAaTEePHAIIBI,
pecypcesl cetn HTepHeT; BnaneHne 0a30BBIMHA HaBBIKAMU MPeoOpa3oBaHus MHOpMALIUU 13
OJTHO¥ 3HAKOBOI CHCTEMBI B IPYTYIO; yMEHHE CO3/[aBaTh COOCTBEHHBIC IMChbMEHHBIC U YCTHBIC
COOOIIeHHsI HA OCHOBE HHAOPMAIIMHU U3 HECKOJIBKUX HCTOYHHKOB

11

HNEPEYEHDB 3JIEMEHTOB COJAEPXAHUA, IPOBEPAEMbBbIX HA OI'D I10 ®PU3HUKE

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 MEXAHUWYECKHE SABJIEHUA
1.1 [ Mexanuueckoe npikeHre. MarepuanbHast Touka. Cucrema orcyéra. OTHOCUTENIBHOCTD IBHKEHHUS
12 PaBHOMepHOEe M HepaBHOMepHOe aBwkeHHe. CpenHss ckopocTb. DopMmyna I BBIYHCIEHHS CpPEeIHEH
) CKOpocTH: vV = S/t
PaBHOMepHOE mpsIMONMHENWHOE [BW)KEHHE. 3aBHCUMOCTb KOOPIMHATBI Tela OT BPEMEHU B Cllydae
PaBHOMEPHOT'O MPSIMOIMHEHHOTO JBHKCHHUS:
13 | x(7) =Xyt I
I'paduku 3aBUCHUMOCTH OT BpEMEHHU Ul IPOEKLUU CKOPOCTH, MPOEKIUH NepeMEIIeH s, ITyTH, KOOPAUHATHI
[IPY PABHOMEPHOM MPSIMOJIUHENHOM JBHKEHUU
3aBUCHUMOCTb KOOPJMHATHI TEJIa OT BPEMEHH B CITy4dae PaBHOYCKOPEHHOTO MPSIMOJIMHEIHOTO JIBIKCHUS:
£
Se(f)=vy *i+a* =
-
DopMybl U TPOESKIUY NEPEMELIEHUS], IPOEKLIUN CKOPOCTH M MPOEKLIUU YCKOPEHUS IPU paBHOYCKOPEHHOM
HPSMOJIMHEITHOM ABMKECHUU:
2
s (D=u, -t+a L
x Ox X900
1.4
U.‘f('r) =Upy T, T,
a.(f)=canst,
3 3
P
Lsy Ly =, .5,
I'paduku 3aBUCUMOCTH OT BPEMEHH TSI IPOEKITH YCKOPEHUS, IPOSKIIHH CKOPOCTH, TPOCKIMH ITEPEMELICHNUS,
KOOPJIMHATHI IPH PABHOYCKOPCHHOM NPSIMOJIMHEHHOM JIBH)KCHUH
CBobonHoe manenue. PopMyIIbl, ONMCHIBAIOIINE CBOOOAHOE TafieHNe Tella 10 BePTHKAIH (IBIKEHHE Tesia
1.5 | BHM3 WJIN BBEPX OTHOCHUTEIHHO MOBEPXHOCTH 3emim). I'paduku 3aBHCHMOCTH OT BPEMEHH IS MPOCKINU
YCKOPEHHs, IPOSKIIMH CKOPOCTH M KOOPAMHATHI IPU CBOOOTHOM Ia/ICHUH TeJla M0 BEPTHKAIIH
CkopocTh paBHOMEPHOT'O ABHXKEHUS TeNa M0 OKpYKHOCTH. HanpaBneHue ckopocTH.
dopmyna 1S BEIYUCICHHUS CKOPOCTHU Yepe3 PaAnyc OKPYKHOCTH M IIEPHOA OOpAICHHS:
1.6 _ 2R
T




Kon

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

HentpoctpemurensbHoe yckopenue. HampapieHue LeHTpoCcTpeMUTENbHOro YyckopeHusa. dopmyna s
BBIYHCIICHUS YCKOPEHUS:

1.7

1.8

Cuna — BeKTOpHas (hu3ndeckasi BenuunHa. CII0KEHUE CHIT

1.9

SIBnenue nnepuuu. Ilepsbiii 3akoH HeloToHa

1.10

BTopoii 3akon HeroToHa:

F=m-d

COHaHpaBHeHHOCTL BCKTOpPa YCKOPECHUIA TCJIa U BEKTOPA CHIIBI, I[eﬁCTByI-OHlefI Ha TCJI0

BzanmopeiictBue ten. Tperwnii 3axoH HproToHa:

2=~

TpeHHe IIOKOs U TPECHHUE CKOJIbKCHHA. (DopMyna IJIA BBIYUCIICHUA MOIYJIA CHUJIbI TPDCHUA CKOJIBKCHUA !

Fo=w-N

1.13

Hedopmanus Tena. Yupyrue u Heynpyrue aedopmanuu. 3aKkoH ynpyroi negopmanuu (3akoH ['yka):

F=Ik-Al

1.14

BcemupHoe TsaroTeHue. 3aKOH BCEMUPHOTO TSATOTEHHUS:
My -~
F _ G - '—_‘—
R:
Cuna TsxkecTd. Y CKOpeHHE CBOOOIHOTO MMaJICHHS.
dopmyna s BRIYUCICHNS CHIIBI TSHKECTH BOU3H 1oBepxHOCTH 3emun: F = mg.
JBixenue niaaneT Bokpyr Conzua. IlepBast kocMudeckasi ckopocTs. HeBecoMOCTh U nieperpysku

Nwmnynsc Tena — BeKTOpHas pu3ndeckas BeJTMInHa.

pP=mi

Nmnynse cuctemsl Tei. MizMenenne umnysnbsca. MIMnyse cuiib

1.16

3aKkoH COXPAHCHU UMITYyJIbCa IJIA 3aMKHyTOI>i CUCTCMBI TCJI:

D=1, +in, U, =const

PeakTuBHOE JBH)KEHUE

1.17

Mexannyeckas padora. Dopmyia Jiisi BRIYUCICHUS PaOOThI CUIIBI:

A=Fscoso




Kon

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

Mexannueckast MOIIIHOCTD:

Kunetnueckas v moTeHIIMaIbHAS OHEPIus. q)opMyna JUIS. BBIYMCIICHUS] KHHETUUECKOM OHEPrun:

2

E. = L
Sy

Teopema o kuHeTHUeCcKOU sHEpruu. Dopmyria sl BBIYUCICHHS MOTEHIIMAIBHON YHEPTUH TEJa, TOAHITOTO

Haj 3eMuéit:

E,= mgh

1.19

MexaHuueckast OHEPrus:

E=E,+E,

3aKoH COXpaHeHUs] MeXxaHW4YecKoi s3Hepruu. Popmysia Ui 3aKOHA COXPaHEHUS MEXaHUYECKOU SHEpIUH B
OTCYTCTBHUE CWJI TpeHUS: E = const.
IIpeBpainieHne MexaHM4EeCKON SHEPTUH IPU HAJIMYUU CUJIbI TPEHUSI.

1.20

[IpocTrie MexaHU3MBI. «30JI0TOE TIPABHIIIO» MEXAHUKHU.
Prruar. Moment cuibl: M - Fl.
VYcnoBue paBHOBeECHS pblyara:

ME —Mrg +...=0

[TonBrxHBIN 1 HENMOABWKHBIA 0J10KU. KT/ IpocThIX MEXaHU3MOB,
n= %mmm
Aaarpuqmaz

1.21

JaBienue TBEpIOro Tema.
®dopmyna I BBIYUCIICHUS JaBICHHS TBEPIOTO Tea:

_F
p_ _S-"

HaBnenne raza. ATMoc(epHOE HaBIICHHE.
I'unpocTratnyeckoe naBIeHUE BHYTPU KUIKOCTH.
®dopmyna i BEIYUCIEHNS JaBJIEHUSA BHYTPU KUJIKOCTH:

p=pgh+p_,

1.22

3axoH ITackand. I'mapaBnuueckuil npecc

1.23

3aKkoH ApXI/IMeZ[a. q)OpMy.]'Ia AJIs1 OIPEACIICHUA BBITAJIKUBAIOIIEH CHJIBI, Z[CI\/’ICTBYIOH_ICI‘/JI Ha TCJIO, HOFpY)KéHHOG
B XKMIKOCTH MJIM I'a3:

F_j._ln_ = ng

YcnoBue miaBanus tena. [lnaBanue CYZIOB M BO3AYXOIIJIABAHUC

1.24

Mexanndeckue KoaeOaHus. AMITIHTYa, IEPHOJT U YacToTa KojeOanuil. @opMyiia, CBSI3BIBAIONIAs YACTOTY H
nepuoj Konebanuit:




Kon

1.25

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

MareMaTuuecKkuii u HpY)KI/IHHBII\/'I MAasTHUKH. HpeBpameHHe OHCPIUuu Mnpu KOJIeOaTSILHOM JBH)KCHHUU

1.26

3aryxarone kojebanvs. BeiHykeHHbIe Konebanus. PesoHanc

1.27

MexaHu4ecKre BOJIHBI. HpOZ[OJ'II)HI)Ie 1 NONEPEYHBbIC BOJIHBI. I[.]'H/IHa BOJIHBI U CKOPOCTH PACHPOCTPAHCHUS
BOJIHBI:

h=v-T

1.28

3Byk. I'poMKkocTh M BbICOTa 3Byka. OTpaskeHME 3BYKOBOH BONHBI Ha rpaHule ABYX cpea. MH(pasByk u
YJIBTPa3BYK

1.29

Ipaxmuueckue pabomol

W3mepenne cpelHedl IUTOTHOCTH BEIIECTBA;, aPXUMEIOBOW CHIIBL, KECTKOCTH TPYNKHHBL, Kodhduimenta
TPEHHs CKOJBXKEHHs; PabOThl CHIIBI TPEHHsI, CHIIbl YIPYTOCTH; CPEIHEil CKOPOCTH JBMXXEHHS Opycka Mo
HAKIJIOHHO TUIOCKOCTH; YCKOPEHHs OpycKa NpH IBIKECHHH 110 HAKIOHHOM IUIOCKOCTH; YaCTOTHI U IEpUO/a
KOJICOAHUI MaTeMaTH4eCKOr0 MasTHHKA; YaCTOTHI U Mepruoja KoJieOaHMid MPYKHUHHOTO MAasTHUKA; MOMEHTA
CHJIBI, ISHCTBYIOILIETO Ha phIYar; paboThl CUIIbI YIPYTOCTH IPH MOIBbEME TPy3a C HOMOIbBIO HEMOABUKHOTO
0J10Ka; pabOTHI CHIIBI YIIPYT'OCTH MPH MOIBEME Ipy3a ¢ MOMOIIBIO MOIBHKHOTO OJI0KA.

HccnenoBanue 3aBUCHMOCTH apXHMEIOBON CHIBI OT 00bEMa MOTPYKEHHOW YaCTH Tella U OT IUIOTHOCTH
KHUJIKOCTH; HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CHJIBI OT MAacChl TENa; CHIIBI TPCHUS CKOJBKCHUS OT CHIIBI
HOPMAIILHOTO JIABJICHUS U OT POJia MOBEPXHOCTH; CHJIBI YIIPYTOCTH, BO3HUKAIOMIECH B MPYKUHE, OT CTEICHU
nedopMalu MpyKUHBI; YCKOPSHUS OpycKa OT yIiia HaKJIOHA HAIIPaBJISIONIeH; mepro/a (4acToThl) KoneOaHuit
HUTSHOTO MAsATHUKA OT JJIMHBI HUTH, MEpUOAa KOJCOAHUHM MPYKMHHOTO MAasTHHKAa OT MAacChl Ipy3a
1 KECTKOCTU MPYKUHBI; HUCCICIOBAHNE HE3aBUCHMOCTH IMEPHO/Ia KOJIeOAHUN HUTSHOTO MasTHHKA OT MAacChl
rpy3a. [IpoBepka yCIoBHs pABHOBECHS phlyara

1.30

Qusuueckue a61eHUss 8 Npupode. IPUMEPHl IBIDKCHUS C Pa3IHMIHBIMH CKOPOCTSIMH B JKUBOH W HEKHBOKH
MpUPOJIE, AEUCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE, IPUIMBBI U OTIUBHI, ABIKeHUE TutaHeT CoJlHeuHOM
CUCTEMbI, PEaKTUBHOE JBW)KCHUE JKMBBIX OPraHU3MOB, PhIYard B Telle 4eJOBeKa, BIUsAHUE aTMochepHoro
IaBJICHUS HA JKWBOM OpraHW3M, IUIaBaHWE pPBIO, BOCIPHATHE 3BYKOB JKHBOTHBIMH, 3EMIICTPSICCHUE,
ceiicMMYecKue BOJIHBI, IlyHaMH, 3X0

1.31

Texuuueckue ycmpoticmea: CIAAOMETD, JATYHKH ITOJIOKCHUS, PACCTOSHHUS M YCKOPEHUS, ITUHAMOMETD,
TTOIIMITHAKH, PAaKEThl, pblUar, IOJBHKHBIA W HETMOABYIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY, COOOIIAIOIINECS COCYBI, YCTPOMCTBO BOAOIPOBO/IA, THAPABINIECKUNA IPECC, MAHOMETD,
OapoMeTp, BBICOTOMED, TOPITHEBOM HACOC, ApEOMETP, 3X0JIOT, UCIIOIH30BAHNE YIIBTPA3BYKA B ObITY U TEXHHUKE

TEIIJIOBBIE ABJIEHUSA

2.1

OCHOBHBIE TIOJOXEHUS MOJICKYJISIPHO-KMHETHYECKOM TEeOpHH CTpPOCHHUs BemllecTBa. Mojenu TBEPIOTO,
YKHJTKOTO M Ta3000pa3HOr0 COCTOsIHMH BemecTBa. KpucTammnaeckue n aMmopQHbIe Tena

2.2

Jprmxenue yacTuil BemiectBa. CBsi3b CKOPOCTU JABMIKCHUS YACTHI] C TeMIIepaTypoii. BpoyHOBCKoOe ABHXKEHUE,
b by3us

2.3

CMmaunBaHue u KalMWJIJIAPHBIC SIBJICHUSA

2.4

TemioBoe paclIMpeHHe U CKaTHe

2.5

TemioBoe paBHOBECHE

2.6

BayTtpenHsist sHeprusi. PaboTta u Temionepeiaya Kak crnocoObl H3MEHEHNs] BHYTPEHHEH SHepTruu

2.7

Bugsr TCIUIONCpEaAaun: TCIIJIOIPOBOAHOCTh, KOHBCKIIWS, U3JIYYCHUEC

2.8

HaneBaHI/Ie 1 OXJIAXACHUC TCII. KoanuectBo TennoThl. Y AeabHAS TEINIOEMKOCTD:

i 9

QO=cm(t,—-1,)

2.9

3aKOH COXpaHEHHs SHEPTUH B TEIJIOBBIX MpOIleccax. Y paBHEHHE TEINIOBOTO OaaHca:

Q1 _Qz +...=0

2.10

I/Icnapel-me U KOHACHCAaIUs. HNsmenenue BHyTpeHHefI OHECPIruu B IIPOLECCE HCIIApCHUA U KOHIACHCAIIUHU.
Kurnenue xxuakoct. Y aenpHas TEIoTa napoodpaszosanusi: L = Q/m

2.11

BnaxxHocTh BO3JyXa

2.12

IInaBnenue u KpUucTajuin3anus. Wsmenenue BHyTpeHHCﬁ OHCPIruu MpU IUIABJICHUU W KpUCTAJIU3allHH.
y,I[CJ'II)HaH TCIJIOTA IJIaBJICHUA




Kon

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

a=2

A=
m
2.13 | BHyTpeHHss SHEprus cropanusl TOIUIMBA. Y IebHAs TEIUIOTa CrOPaHusl TOIUNBA: g = O/m
2.14 | ITpuHIuns! paboThl TerutoBbIX Apurateneii. KI1/1 rermoBoro neurarens
Ipaxmuueckue pabomvi
N3mepenue ynenbHOM TEMIOEMKOCTH METAIUIMYECKOTO LIUJIMHAPA; KOIMYECTBA TEIJIOTH, IIOJIYyYEHHOT0 BOIOM
KOMHATHOH TeMIepatypbl (PUKCUPOBAHHON Macchl, B KOTOPYIO OIYIIEH HArpeThlil IWIMHAP; KOJIWYecTBa
2.15 | TemnoThl, OTHAHHOTO HArpeThiM LMIUHIPOM, IOCIE OMYCKaHUS €ro B BOAY KOMHATHOH TeMIepaTyphl;
OTHOCHUTENBHOM BJIA)KHOCTM BO31yXa; YIEJbHOM TEIJIOTHl IUIaBIeHUs Jbaa. MccinenoBaHue H3MEHEHUs
TEMIIePaTypHl BOJIBI IPH PA3IMIHBIX YCIOBHAX; SIBICHIS TEINIO0OMEHA TP CMEIINBAHNH XOJIOTHOM U TOpsTIeit
BOJIbI; IPOLIECCa UCTIAPEHUS
Qusuueckue A61enus 6 npupode: TOBEPXHOCTHOE HATSHKEHUE M KATMIUIAPHEIC SIBICHUS B IPUPOJIE, KPUCTAIUTBI
2.16 | B mpupoae, uznyuenue CoiHIla, 3aMep3aHue BOJAOEMOB, MOpCKUe Opu3bl; 00pa3oBaHKE POCHI, TyMaHa, HHes,
cHera
Texnuueckue ycmpoiicmea: KallWJUIApbl, MPUMEPHl UCIOIb30BAHUSA KPUCTAJUIOB, >KUIKOCTHBIH TEPMOMETP,
2.17 | gaTyuK TeMIepaTyphl, TEPMOC, CUCTEMa OTOIUICHUsS] JOMOB, THTPOMETPHI, TICUXPOMETp, MapoBas TypOHUHa,
JIBUTATEJIb BHYTPEHHETO CTOPaHUs
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 | DnexTpuzanus Ten. [IBa BUa SJIEKTPUIECKHUX 3apsI0B
3.2 | BzanmopericTBue 3apspkeHHbBIX Te. 3akoH KynoHa
3.3 | 3akoH coXpaHEeHHs DIISKTPHUUECKOTO 3apsijia
34 OnexTtpudeckoe noje. Hanpsk€HHOCTH ayeKTpuuecKkoro mnoiid. IIpuHIuNn cyneprno3uLuu 3JIeKTPUYECKHX
noJiei (Ha Ka4eCTBEHHOM YPOBHE)
35 Hocurenu snextprudeckux 3apsa0B. [leiicTBUE 2IEKTPUUECKOro Mol Ha fleKTpuyeckue 3apsabl. [IpoBogHuku
U AUDJIEKTPUKU
36 ITocTosiHHbIHM nekTprudecKkuii Tok. JleiicTBus anekrprudeckoro Toka. Cuia Toka. Hanpspkenue.
I=q/t ,U=A4/4
37 DNeKTpUYecKoe COMPOTHUBIIEHHE. Y IETbHOE 3JIEKTPUIECKOE CONPOTUBIICHHE:
R = pl/S
3.8 3akoH OMa JuIs yJacTka daekTpudeckor nemu: [ = U/R
[TocnenoBaTensHOE COSMHEHUE TPOBOTHUKOB:
I, =1, U=U,+U,: R=R +R,
3.9 | ITapannensHoe coenHEHUE IPOBOIHUKOB PABHOTO CONPOTHUBIIEHUS:
U=U;I=I+1,; Rzﬁ.
ST -7 2
CMelIaHHble COETMHEHUS] IPOBOJHUKOB
3.10 | PaboTa 1 MOITHOCTb AJIEKTpHUEcKOro Toka. 4 = Ult, P = Ul
3akon J[xoyns — Jlenna:
4
3.11 Q= I -R-t
3.12 | OnsiT OpcTtena. MarHuTHoe 1osie NpsiMoro NPoBOIHKKA C TOKOM. JIMHUY MarHuTHOM UHIYKIIUU
3.13 | MarsuTHoe 1oJie NOCTOSHHOrO0 MarHuTa. B3anumoaelcTBUe MOCTOSTHHBIX MArHUTOB
3.14 | JlelicTBME MarHUTHOIO 0JIs1 HA IPOBOJIHUK C TOKOM
3.15 | Onbitel Dapanes. SBnenHue 31eKTpoMarHuTHON nHAyKuuu. [Ipasuio JleHia
IIpaxmuueckue pabomol
W3MmepeHne SIEKTPUYECKOTO0 COMPOTHBICHHUS PE3UCTOPa; MOIIMHOCTU JJIEKTPHUECKOTO TOKA; PabOTHI
3.16 | ICKTPHHUECKOTrO TOKa.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa, BO3HMKAIOIIETO B TPOBOJHHMKE (PE3UCTOPHI, JIAMIIOYKA), OT
HaNpsDKEHUs Ha KOHIAX MPOBOAHMKA; 3aBUCHMOCTH CONPOTHBICHHS OT JUIMHBI IPOBOIHUKA, IUIOMAAN €TO
MONEPEYHOr0 CEUCHHUS M YIEIbHOIO COMPOTHBIICHHUSL.




Kon IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS
[IpoBepka mpaBmiIa I SJIEKTPHUESCKOTO HAMPSDKEHUS MPH TTOCIIEI0BATEIFHOM COSAWHEHUN MPOBOJHUKOB;
MpaBwWia Ui CHJIBI AJIEKTPUYECKOTO TOKA MpPU MapajuieNbHOM COCAMHCHHWU IMPOBOIHUKOB (PE3UCTOPHI U
JIAMITOYKA)

317 Qu3zuueckue s61eHUs @ NpUpoOe: DIEKTPUIECKUE SIBICHUA B aTMOC(hepe, IMEKTPUIESCTBO KUBBIX OPTaHU3MOB,
MarHUTHOE ToJIe 3eMITH, Apeii] MOIFCOB, POJIb MATHUTHOTO MOJIS JUIS J)KU3HH Ha 3eMIIe, TIOJISIPHOE CHSTHUE
Texnuueckue ycmpoticmaa: dMEKTPOCKOIL, aMIIEPMETP, BOIBTMETP, PEOCTAT, CIETUUK MIEKTPUIECKON YHEPTUH,

3.18 | pMeKTPOOCBETUTEIbHBIE TPHOOPHI, HArpeBATENbHBIE JICKTPONPUOOPHI  (MIPUMEPHI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, YICKTPOMATHUT, dJICKTPOABUTATEIb IOCTOSTHHOTO TOKA, TEHEPATOP IOCTOSIHHOTO TOKa

3.19 | DnexrpomarautHbie BoaHBL. [1IKkana 31eKTpOMarHUTHBIX BOJIH

3.20 | JlyueBas Monens cBeta. IIpsMONIHHEHHOE PaCIPOCTPAHEHUE CBETA

3.21 | 3akon orpaxkenwus cBera. [110ckoe 3epkano

3.22 | IlpenomiieHue cBeta. 3aKOH MPETOMIICHHS CBETa

3.23 | Jducnepcusi cBeta

3.24 | Jlunza. Xox ayueit B muH3e. DOKYyCHOE paccTosiHue JuH3bl. OnTudeckas cuia JuH3belk: D = 1/F

3.25 | I'ma3 kak ontudeckas cucrema. OnTHIecKrue Iprudopbl
Ipaxmuueckue pabomoi
N3meperne onTHYECKOW CHIIBI COOMpArOMmIei JIMH3BI;, (POKYCHOTO PACCTOSHUS COOMpAronieid JIMH3BI (10
CBOWCTBY paBEHCTBA Pa3MEpOB IpenMeTa U N300pakeHIs, KOTIa MPEIMET PAcIONIOKeH B IBOMHOM (oKyce),

3.26 | mokasareJst peOMIICHHS CTEKIIa.

HccnenoBanue cBOICTBA M300pa)KCHUs, IMOJYYCHHOTO C TOMOINBIO COOUPAIOIISH JIMH3BL, HM3MEHCHUS
(DOKYCHOTO pacCTOSHHS OBYX CIOKEHHBIX JIMH3; 3aBUCHMOCTH YIJIa MPETOMIICHHS CBETOBOTO JIyda OT yIja
MaJICHHs HA TPAHMIE «BO3JYX — CTEKIIO»

397 Qusuueckue sgaeHus 8 npupode. 3atMennst Comama u JIyHBI, IIBeTa TN, ONTHYECKUE SBICHIS B aTMOc(epe
(uBet Heba, pedpakiwis, paxyra, MUPaXx)

3.28 | Texnuueckue ycmpoticmea.: 04Ky, IEPUCKOII, (hOTOANTIAPAT, ONITUYECKUE CBETOBOIBI

4 KBAHTOBBIE SIBJIEHUA
4.1 | PaguoakTuBHOCTH. Ab(a-, OeTa-, raMmma-u3nydenus. Peakium anbda-u 6era-pacmana
4.2 | Omeitel Pesepdopna o paccesauio anbba-gactuil. [lnanerapHas Moeiab aToMa
4.3 | CocraB atoMHOTO siyipa. M30TombI
4.4 | Ilepnon nonypacnaga aTOMHBIX SIAEP
4.5 | SlnepHbie peakimu. 3aKOHBI COXPAHEHHUS 3aPsOBOTO M MACCOBOTO YHCEI
46 Qusuueckue A61eHUsL 8 NPUpooe: eCTechBeHHLn?I pamuoaKTHBHEIA (OH, KOCMHUECKHE JIy'H, PaOAKTHBHOE
W3TyYeHUE IPUPOTHBIX MUHEPAJIOB, NEHCTBIE PATHOAKTHBHBIX U3ITyUSHUI Ha OPTaHU3M YEIOBEKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, WHAWBUAYaJIbHBIA JO3UMETp, Kamepa BuibcoHa, saepHas

JHEepreTruKa




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYHEHUKA:

7 kaace.
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8 ki1ace
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METOAUYECKHUE MATEPHUAJIBI VI YYUTEJIA:

1. Ilporpamma. ®usuka. 7 — 9 knaccel. ba3ossiii ypoBens. Mocksa. «IIpocsemenuey 2025

2. ®usuka:7 kiacc: 6a30Bbli ypoBeHb: yueOHuk/ .M. Ileppimikun, A.W. BanoB. — 3-e u3z., nepepaod.
- Mocksa: [Ipocsemenue, 2023r.-239¢

3. ®usuka: 8§ knacc: 6a30BbIil ypoBeHb: yueonuk// .M. Ilepeiukun, A.W. UBanos. — 4-e usn., crep. -
Mockga: IIpocsemienue, 2024r.-255c.

4. ®uzuka: 9 xnacc, yueObHux/A.B. Ilepprukun, E.M. I'ytHuk. -6-¢ uza., crepeorumn. - M :
Hpoda,2019r — 319c¢.

5. Jlykamuk B.1. C6opuuk Bonpocos u 3a1a4 no ¢usuke. 7-9 k. — M.: [Ipoceemenue, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7,8,9 knaccel. PazHOypoBHEBBIE CAMOCTOSTEIBHBIE U KOHTPOJIBHBIE PAOOTHI.
—5-e m3panue, - M.MJIEKCA, 2013.

5. Mapon A.E. ®usuka. 7,8,9 kiaccel: yaeOHO-MeTonudeckoe nocooune/ A.E. Mapon. - M.: Jlpoda,

2011.
6. [leppimkuna, E.M. I'yrHuk «®usnka 9 xinace» / O.U. I'pomrneBa. — M.: M3naTenscTBO «DK3aMen»,
2014
HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET 7- 9
KJIACCBI:
1. Caiit MunucrepcTBa o0pazoBanus U Hayku PO http://www.mon.gov.ru
2. Caiit PocoOpazoBanny http:// www.ed.gov.ru
3. ®enepanbHblii nopran «Poccuiickoe oOpasoBanue» http://www.edu.ru
4. Poccuiickuit oOpa3zoBarensHbIit moptai http:// www.school.edu.ru
5. Karanor yueOHBIX U31aHuil, aekTpoHHOrO http://www.ndce.edu.ru o6opyoBaHus u
AJIEKTPOHHBIX 00pPa30BaTEILHBIX PECYPCOB I cpeHero oomiero oopazoBanusal0-11 kmacc
6. HIxonbHeIi nopTtan http://www.portalschool.ru
7. ®enepanbhblil nopran «MHpopmanrnonHo- KoMMyHHKaIIMOHHBIE TEXHOIOTHH B
obpazoBanum» http://www.ict.edu.ru
8. Poccuiickuit mopran oTkpeIToro oopazoBanust http://www.opennet.edu.ru
9. OO6pa3oBarenbHasi OHIaWH-TIIATGOPMA IS IIKOJIBHUKOB, UX POJUTENEH 1 yuuTenel. uchi.ru

10. bubnuoTeka — Bc€ mo npeamety «Pusnkay. — Pexxum gocryna: http://www.proshkolu.ru
11. Buzeo omnbiThl Ha ypokax. — Pexum nocryna: http://fizika-class.narod.ru

12. Equnas kosutekius 1u@poBbIx 00pa3oBaTeNbHBIX pecypcoB. — Pexxum moctyma: http://school-
collection.edu.ru

13. HMHnTtepecHble MaTepualibl K ypokaM (GU3UKH [0 TeMaM; TECTHI IO TeMaM; HaTJIsAHbIEe TTOCOOUS K
ypokam. — Pexxum noctyma: http://class-fizika.narod.ru

14. Iludpossie oOpa3oBaTeabHbIE pecypchl. — Peskxum noctyma: http://www.openclass.ru



15. DnexktpoHHbIe yueOHUKHY 110 Pusuke. — Pexxum moctyma: http:/ www.fizika.ru
16. Anumanuu ¢puzndeckux o0bekToB. http://physics.nad.ru/

17. Yuas gusuka: odyuaromas mporpamma. http://www.int-edu.ru/soft/fiz.html

18. ®wuswuka.ru. http://www.fizika.ru/

19. ®wusuka: KOJIEKIMs OMbITOB. http://experiment.edu.ru

MATEPUAJIBHO-TEXHUYECKOE  OBECIHEYEHHUE OBPA3OBATEJIBHOI'O
ITPOLECCA:
Texnuveckue cpeacTBa 00yueHust
Hoyt0yx
MynbTUMEUHHBIN TPOEKTOP
DKpaH
YcTpoiicTBa BeIBOA 3ByKOBOW MH(OpMAaLIUK — KOJIOHKH JIJIsl 03BYYMBAHUS BCETO Kiacca.
HNHTepakTuBHAsA JOCKa
Ob6opynoBaHue A IPOBEACHUS 1a00PATOPHBIX, IPAKTHUECKUX PabOT M JEMOHCTpaIui
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