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IHHOACHUTEJBbHAA 3AIINCKA

[Iporpamma mo ¢u3nke Ha ypOBHE OCHOBHOTO OOIIEro o0pa3oBaHWs COCTaBJICHa Ha OCHOBE
MOJIOKEHUH U TpeOOBAaHMM K pe3yiabTaTaM OCBOEHHUS Ha 0a30BOM YpPOBHE OCHOBHOH 00pa30BaTENIbHOM
nporpammsl, npeactaBieHHbix B I'OC OO0, a Takxke ¢ yuéroMm QenepaiabHOi paboueil mporpaMmbl
BocnuTanus U Konuenmuu npenogaBanus yueoHoro npeamera «O@u3nkay.

Copep:xanue mporpaMMmbl 1O (u3uKe HampaBlieHO Ha (OpMHpOBaHHE €CTECTBEHHOHAYYHON
IPaMOTHOCTH O0YYaOLINXCsl M OPTaHU3AIMIO N3yUeHHs (PU3UKHU Ha AEATEIbHOCTHOM OCHOBE. B mporpamme
1o (U3MKE YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOro mpeamera B peanusauuu tpedoanuit ®I'OC OO0 x
TUTAHUPYEMBIM JIMYHOCTHBIM M METaNpeAMETHBIM pe3yJbTaTaM 00yUueHus, a TaK)Ke MEKIIPEIMETHbIE CBSI3U
€CTECTBEHHOHAYYHBIX YU4EOHBIX MTPEAMETOB Ha YPOBHE OCHOBHOT'O 00IIIETO 00pa30oBaHUs.

[Tporpamma mo ¢u3uke ycTaHaBIMBAeT pacrnpeAesieHHe Y4eOHOro MaTepuana 1o rojam oO0ydeHus
(mo xmaccam), mpeJiaraeT MPUMEPHYIO IMOCIEAOBAaTENbHOCTh M3YyYCHHS TEM, OCHOBAaHHYIO Ha JIOTHUKE
Pa3BUTHS MTPEIMETHOTO COACPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEN 00yYarOINXCA.

[Iporpamma mo ¢usuke pa3paboTaHa C LENbIO OKa3aHHUA METOJWYECKOW MMOMOLIM YYHUTETIO B
co3laHuM paboueil mporpaMmbl 10 y4eOHOMY MPEAMETY.

dusnka SABIAETCS CHCTEMOOOPa3yIOUIUM JJIs ECTeCTBEHHOHAYYHBIX YUYEOHBIX IPEIMETOB,
MOCKOJIbKY (PH3WYECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIECCOB U SBJICHUH, U3y4aeMbIX XUMHEH, OUOIOTHeH,
acTpoHOMUEH u (Qu3nuecko reorpadueil, BHOCHT BKJIAJ B €CTECTBEHHOHAYYHYI0 KAapTHHY MHPAa,
npeocTaBiseT Haubosee sicCHble 00pa3lbl MPUMEHEHHUs Hay4HOTO METOJa MO3HaHHWSA, TO €CTh Crocoda
MOJIyYEeHHUsI JOCTOBEPHBIX 3HAHHUI O MUDE.

OnHa W3 TIaBHBIX 33/1a4 (PU3UYECKOTO 00pa30BaHUS B CTPYKType 001ero oOpa3oBaHHsl COCTOUT B
(hopMHPOBaHUN €CTECTBEHHOHAYYHOM IPaMOTHOCTH U MHTEpeca K HayKe Y 00y4aronuxcs.

N3zyuenne pu3nku Ha 6a30BOM ypOBHE MPEIIOIaraeT OBIaCHUE CIEAYIOIUMH KOMIETEHTHOCTSIMH,
XapaKTepU3YIOIUMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTB!

HAYYHO OOBSCHSATH SIBICHUS;
OLICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;
MHTEPIPETUPOBATH TaHHBIE U UCIIOJIB30BaTh HAyYHbIE JOKA3aTEeNIbCTBA IS MTOJIyUYEHHUS BHIBOJIOB.

[enn m3ydenusi Gpu3uMKU Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs ompeaencHsl B KoHmenmmu
npernojiaBaHust yyeOnoro mpeamera «®usnmka» B 00pa3oBaTeNbHBIX oOpraHm3anuax Poccuiickoii
@Oenepanny, pealu3yOIUX OCHOBHbIE O00IIE00pa3oBaTelbHbIE MPOrPAMMBI, YTBEPKAEHHOW pELICHUEM
Konnernn MunuctepctBa npocsemienust Poccuiickoit deaepanun (mpotokos oT 3 mekadbps 2019 r. Ne
[1K4BH).

Hean nzyvyenus pU3NKu:
npuoOpeTeHne MHTEpeca U CTPEMIJICHUS O0YyYaloluXcs K HAyYHOMY W3YYEHHUIO HPUPOABI, Pa3BUTHE UX
MHTEIJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TMPEACTABICHUH O HAayyHOM MeETOJe TO3HaHUS U (OPMHPOBAHUE HCCIIEAOBATEIHLCKOTO
OTHOIICHUS K OKPYKAIOIINM SIBJICHUSIM;
¢dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ylbTara HM3y4eHHs OCHOB CTPOCHHS MaTepuu u
(dbyHIaMEHTATBHBIX 3aKOHOB (DU3HKH;

(dbopmMHpoBaHKE TPEACTABICHUI O poiu (DU3HMKM A Pa3BUTHUS JIPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTHI;

pa3BUTHE NPEICTABICHUI O BOZMOXXHBIX chepax Oyaymiei mpoeccuoHalbHON NesITeIbHOCTH, CBSI3aHHON
¢ (U3UKOH, MOJArOTOBKA K JAaJbHEHIIEMY O0yYEHHUIO B ’TOM HaIlPaBJICHUU.

JlocTikeHne 3TUX LeJied mporpaMMbl MO (PU3MKE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS
o0ecreynBaeTcs pelIeHueM CIeIyIoIuX 3a4ay:



npuoOpeTeHne 3HAHUI O AUCKPETHOM CTPOEHUU BEIIECTBA, O MEXAaHMUYECKUX, TEIJIOBBIX, AIEKTPUUECKUX,
MarHUTHBIX U KBAHTOBBIX SIBIICHUSX;
nproOpeTeHne YMEHUIH OMUCHIBATH U OOBICHATH (DU3MUYECKUE SIBJICHUS C HCIIOJIH30BAHHEM IMOJYUYEHHBIX
3HAHUM;
OCBOEHHUE METOJOB PEICHUsI MPOCTEHINX pacYETHBIX 3a/lad C MCIOJb30BaHUEM (U3HUECKUX MOJCIEH,
TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;
pa3BUTHE YMEHUH HaONI0aTh MPUPOAHBIC SBICHUS W BBHIMOIHITH OIBITH, JaOOpaToOpHbIE PabOTHl U
AKCIIEPUMEHTAIILHBIE UCCIIEIOBAHUS C UCIIOJIb30BAaHUEM U3MEPUTENBHBIX MTPHUOOPOB;
OCBOGHHE MPUEMOB paboOTHl ¢ WHpopManued (U3NYECKOTO COACpKAHUS, BKIOYas HH(GOPMAIMIO O
COBPEMEHHBIX JOCTI)KEHUAX (GU3UKH, aHAIU3 U KPUTHYECKOE OLICHUBaHKUE WH(OPMALINN;
3HaKOMCTBO €O cepaMu MpodecCHOHAIBHON ACSITENTbHOCTH, CBSI3aHHBIMU C (DU3UKOM, U COBPEMEHHBIMU
TEXHOJIOTUSIMU, OCHOBaHHBIMHU Ha TOCTHXKEHUSIX (PU3NUECKON HAyKH.

Ha u3zyuenue ¢pusuku (6a30BbIi ypOBEHB) HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs OTBOJIUTCS
238 yacoB: B 7 ki1acce — 68 yacoB (2 yaca B HeZIeN0), B 8 kiacce — 68 yacoB (2 yaca B HeZlelN0), B 9 kiiacce
— 102 4aca (3 yaca B HEIeNIO).
[Ipemtaraemerii B mporpamme 1o pu3nuKe nepedeHb Ja00opaTOPHBIX padOT M OMBITOB HOCUT
pEeKOMeHIaTeNbHBIN XapaKTep, YUUTENb JeIaeT BbIOOp MpoBeIeHus 1a00paTOPHBIX pabOT U OIBITOB C
y4€TOM HHIUBHUTyaTbHBIX OCOOCHHOCTEHW 00YJarOIINXCS, CITMUCKA SKCIIEPUMEHTANLHBIX 3aJaHUH,
mpeaaraéMbiX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO DK3aMeHa 1o (pHU3HKe.
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COJEP)KAHUE OBYYEHUA
7 KJIACC

Pa3znes 1. ®u3uka v e€ poJib B MO3HAHUU OKPYKAKIIEr0 MUpPa.

®dusnka — Hayka o npupoje. SBnenus npupobl. Oundeckue sSBICHUS: MEXAaHUYECKUE, TEIUIOBLIE,
ANEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Odusnueckue BenmuuuHbl. 3mepenne usnyeckux BenumuuH. Ousnyeckue mpuOopsl. [lorpenHocTs
n3MepeHnil. MexayHapoiHas cucTeMa eIMHUII.

Kak ¢u3uka u npyrue ecTecTBEHHBbIE HAYKH HW3YYalOT MPUPOAy. ECTECTBEHHOHAydYHBIM METO.
MO3HAHUS: HAONIOIEHUE, TOCTAHOBKA HAyYHOTO BOIPOCA, BBIABIKCHHE THUIOTE3, JKCIEPUMEHT TIO0
MPOBEpKE TUIOTE3, 00bACHEHHEe HalIoAaeMoro siieHus. Onucanue (GU3NUECKUX SIBICHUN C MOMOIIbIO
MOJIEIIEN.

Jemoncmpayuu.

MexaHuyeckue, TeIIoBbIe, JIEKTPUUECKIE, MAaTHUTHBIE, CBETOBBIC SIBJICHUSI.

duznyeckue npudOpsI U NpoIeaypa IPSIMBbIX U3MEPEHUH aHAIIOTOBBIM U LU(POBBIM TPUOOPOM.
Jlabopamopuuvie pabomot u onvimel.

Omnpenenenne 1eHbI JeIeHUs KAl U3MEPUTEITHLHOTO MPUbdopa.

N3mepenue paccTosHUMN.

N3mepenne o0bEMa )KUIKOCTH U TBEPIOTO Tea.

Omnpenenenre pa3sMepoB MaJIbIX Tel.

N3mepenne Temnepatrypsl py MOMOIIU KUAKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATYPHI.

[IpoBenenne wuccienoBaHuss MO MPOBEPKE THUIOTE3bl: JAIbHOCTh MOJETA IIapuKa, MYIIEHHOTO

TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIBIIE BHICOTA MTYCKA.

Paznes 2. [lepBoHayanbHbIE CBEJCHUS 0 CTPOCHHUHU BellecTBA.

CtpoeHue BemiecTBa: aTOMbl M MOJEKYJNbI, UX pa3Mepbl. ONBITHI, 10KAa3bIBAIOIIUE AUCKPETHOE
CTPOEHHUE BEILIECTBA.

JIBro>kenue yactull BeniecTBa. CBs3b CKOPOCTH ABMIKECHHS YacTHUIl ¢ TeMmrepaTypod. bpoyHoBckoe
nBuxkenue, Audadysus. BzanmoaelicTBrue yacTull BellecTBa: NPUTSHKEHUE U OTTAIKUBaHUE.

ArperatHble COCTOSIHUS BEILIECTBA: CTPOCHUE Ta30B, )KUAKOCTEH U TBEPABIX (KPUCTATUIMUECKHUX ) TEIL.
B3auMocBsa3p  Mexay — CBOMCTBAaMM  BEIIECTB B pa3HbIX  arperaTHbIX  COCTOSIHMSIX M HX
aTOMHOMOJIEKYJIAPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

Habmoienne 6poyHOBCKOTO JIBHIKEHUSI.
Hab6monenue nuddysum.
Habmonenue siBjaeHuit, 00bACHIIOMUXCS IPUTSHDKEHUEM WIIH OTTAJIKMBAHUEM YaCTHUI] BEIIECTBA.

Jlabopamopuuvie pabomot u onvimel.

OreHka quaMeTpa aToMa METOJIOM PSJIOB (C MCIIOJIb30BaHHEM (oTOorpadmii).
OnbITHI 10 HAOTIOICHUIO TETUIOBOTO PACIIMPEHHSI Ta30B.
OnbIThI 10 OOHAPYKEHUIO TEUCTBUS CUIJI MOJIEKYJISIPHOTO HPUTSKEHUS.

Paznen 3. /IBu:keHUe U B3auMoOAeiicTBUE TeJl.

Mexannyeckoe BHkeHHE. PaBHOMepHOe W HepaBHOMepHOe nBikeHHe. Ckopoctb. Cpeanss
CKOPOCTb IPU HEPABHOMEPHOM JIBH>KEHHH. Pacuér myTu U BpeMeHH JABUKECHUSL.

SIBnenre WHEpIMU. 3aKOH HHEpUUU. B3auMojelcTBHME Tel Kak NMPUYMHA W3MEHEHHS CKOPOCTH
nBuKeHHusT Tenl. Macca kak Mepa uHepTHOCTH Tena. IlnoTHocTh BemecTtBa. CBSI3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMA BEllleCTBa.
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Cua Kak xapakTepucTHKa B3auMoAencTBus Ten. Cuta ynpyroct U 3akoH ['yka. 3Mepenne cuisl ¢
MOMOIIIbIO AUHAMOMETpA. SIBJI€HHE TATOTEHUs U cuiia TsbkecTu. Cuila TSHKECTH Ha JIpyrux mianerax. Bec
tena. HeBecomocTs. CniojkeHue Cuil, HAlPABJIEHHBIX 10 OAHOM mpsiMoil. PaBHoxelcTByromas cwi. Cuna
TpeHus. TpeHue CKOIbXEHHS U TPEHUE MTOKOs. TpeHne B IpUpoe U TEXHUKE.

Hemoncmpayuu.

Habmoienne MexaHUn4ecKoro IBIKEHUS Tela.

N3mepenne ckopocTu MpsIMOJIMHEMHOTO JIBUXKEHHUS.
Habmtonenue siBjeHUsS UHEPIUH.

Ha6nronenne nasMeHeHus1 CKOPOCTH MPH B3aUMOJICUCTBUH TEII.
CpaBHeHME Macc MO B3aUMOJCIHCTBUIO TEll.

CrnoskeHue cuil, HapaBJIEHHBIX 110 OJHON MPSIMOH.

Jlabopamopnuvie pabomot u onvimel.

OmnpeneneHre CKOPOCTH DPABHOMEPHOTO JBIJKEHHUS (IIapuKa B JKUJIKOCTH, MOJEIH 3JIEKTPUYECKOTO
aBTOMOOMJIS U TaK Jiajee).

Omnpenenenue cpeaHed CKOPOCTH CKOJIBKEHUS OpycKa WM [IapuKa M0 HAKIIOHHOW TIOCKOCTH.
OrnpeneneHre MmI0THOCTU TBEPAOTO TeENA.

OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD PacTsKEHUS (edhopMaliii) Npy>KUHbI OT NPUI0KEHHON CUIIBI.
OnbIThl, JEMOHCTPHUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJIBKEHMS OT Beca Tella U Xapakrepa
COMPUKACAIOLIUXCS TOBEPXHOCTEH.

Paznen 4. /laBiieHne TBEPABIX TeJl, )KUAKOCTEN U ra3oB.

Jasnenue. CriocoObl yMEHbIIIEHUS U YBEJIMUEHUs JaBieHus. JlaBieHue ra3a. 3aBUCUMOCTD JaBIICHUS
raza ot o0béma, Temmeparypsl. [lepenaua naBneHust TBEPABIMU TEIAMH, KHIKOCTSIMU U Ta3aMH. 3aKOH
[Tackans. [THeBMaTH4Yeckre MalIMHbl. 3aBUCUMOCTD JIaBJICHUS KHUJIKOCTH OT TIyOUHBI. [ uapocTaTndeckuii
napanokc. Coobmaroniuecs: cocynsl. ['uapapinueckie MeXaHU3MBbI.

Atmocdepa 3emnu u atMocdepHoe aamieHHE. [[pUUMHBI CylecTBOBaHUS BO3AYLTHON OOOJOYKH
3emuu. OnbiT Toppuuennu. 3mepenune atmocdepHOro AaBieHus. 3aBUCUMOCTh aTMOC(HEPHOTO JTaBIICHUS
OT BBICOTHI HaJl ypoBHEeM Mopsi. [IprOops! 17st u3MepeHust aTMOCEepHOTO TaBICHHUSI.

JleiicTBHE *KUAKOCTH M ra3za Ha MOTPY>KEHHOE B HUX Tejno. BeITanmkuparomias (apxumenoBa) cuia.
3akoH Apxumena. [TnaBanue Ten. Bo3nyxomnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTbD JaBJICHUS ra3a OT TEMIIEPATypBhl.

[lepenava naBiaeHUs )KUIKOCTBIO U Fa30M.

Coobmaromuecs CoCybl.

I'mppaBnnueckuii mpecc.

[TposiBieHue neicTBUS aTMOC(HEPHOTO JaBICHUS.

3aBUCUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH Tela U MJIOTHOCTH KUAKOCTH.
PaBeHCTBO BBITATKMBAIONIEH CHUJIbI BECY BHITECHEHHOM KUJIKOCTH.

VYcnoBue miiaBaHusl TeN: IUIaBaHUE WM MOTPY>KEHHUE TeJl B 3aBUCMMOCTH OT COOTHOILIEHHUS IIOTHOCTEU
TeJa U )KUJIKOCTH.

Jlabopamopuuvie pabomot u onvimel.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BoJie OT 00bEMa MOrpyKEHHOM B )KUIKOCTh YaCTH Tea.
OnpeneneHre BbITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH HA TEJIO, IOTPYKEHHOE B HKUAKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIECH CUIIbL, AEHCTBYIOIIEN HA TEJIO B )KUJIKOCTH, OT MACChI TENa.
OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKMBAIOIIEH CHJIbI, JEHCTBYIOIIEH HA TEJIO B KUIKOCTH, OT
00BbEMa MOrpyKEHHOM B )KUIKOCTh YACTH T€JIa U OT IMJIOTHOCTH KUAKOCTH.

KonctpynpoBanue apeomeTpa Ui KOHCTPYHUPOBAHKE JIOJKHU U ONIPEIEIeHHE €€ rPy30M0AbEMHOCTH.
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Pa3znesa 5. PaboTa 1 MOIIHOCTH. DHEPrus.

Mexanunueckast pabota. MOITHOCTb.

[IpocTeie MeXaHW3MBL: pblUar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBWiO paBHOBECHS pbIyara.
[IpuMeHeHne mpaBmiIa paBHOBECHS phiuara K OJOKy. «3osoroe mpaBuio» MexaHuku. KIIJI mpocTeix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanunyeckas sHeprusa. KuHernueckas U moTeHUMallbHAs sHeprud. lIpeBpaienue onHOro Buaa
MEXaHUYECKON SHEPTUU B IPYyroil. 3aKOH COXPAaHEHUsSI SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

[IpuMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomot u onvimel.

Omnpenenenre pabOTHI CUITBI TPEHUS TIPY PABHOMEPHOM JABM)KCHHUHU TEJIA MO0 TOPU3OHTAIBHOMN MTOBEPXHOCTH.
Hccnenoanue ycinoBuii paBHOBECHS pblyara.

N3amepenne KIIJI HakTOHHOM TJIOCKOCTH.

N3yuenue 3aK0Ha COXpaHEHUS MEXaHUYECKON YHEPIUU.

8 KVIACC

Pa3nen 6. TenyioBble iBJIEHHS.

OcCHOBHBIE TIOJIOKEHHUST MOJIEKYJIIPHO-KMHETUYECKON TEOpHH CTPOEHUS BellecTBa. Macca u pa3Mepsl
aTOMOB U MOJIeKyJ. OTBITBI, MOATBEPKAAIOIINE OCHOBHBIE TOJOKEHHUS MOJEKYISIPHOKMHETUYECKOMN
TEOPHHU.

Mopenu TBEPIOTO, MKUIKOTO M Ta3000pa3HOrO COCTOSHUW BemiecTBa. Kpucramimueckne u
amopdubie Tena. OObsSCHEHHWE CBOICTB Ta30B, JKUAKOCTEH M TBEPIBIX TEI HA OCHOBE TMOJIOKECHUMN
MOJIEKYJISIPHO-KUHETHUECKOW Teopuu. CMauyuBaHWE U KaNWUISPHBIE SBJIEHUS. TerioBoe paclIMpeHHue U
c)KaTHe.

Temneparypa. CBs3p TeMmepaTypbl CO CKOPOCTBIO TEIUIOBOTO ABMXKCHUS 4YacTull. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHHWS BHYTPEHHEH HSHEpruu: TeIulonepenadya M COBEpIIeHHE paboThl. Buis
TEIUIONEPEIAYN: TEMIONPOBOIHOCTh, KOHBEKLIHS, U3ITYUEHHUE.

KonuyecTBo TemmoTel. YnenbHas TEMIOEMKOCTh BeElIecTBa. TeIIo0OMEH M TEIJIOBOE paBHOBECHE.
VYpaBHeHue TteroBoro OanaHca. [lnaBieHWe W OTBEpIEBaHHE KPHUCTALIMYCCKUX BEIICCTB. Y IETbHAS
Teriota maBneHus. IlapooOpasoBanune u konpeHcamus. Mcmapenue. Kunenue. YaenbHas Tteruiorta
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUTIEHUS OT aTMOC(EpPHOTO JaBICHUS.

Brnaxnocts Bo3myxa.

DHeprus TOIUIMBA. Y IeTbHAs TEII0Ta CrOPaHHUS.

[Mpuanmmel pabotel TeroBsix aBurareneit KIIJ] temmoBoro nBuratens. TemsoBble TBUTATENH U
3alIUTa OKPYKAIOLIEH CpEabL.

3aKOH COXPaHEHHMS U MPEBPAILCHHS YHEPTUHU B TEIIOBBIX MPOIECCAX.

Hemoncmpayuu.

Habmoienne 6poyHOBCKOTO JIBHIKEHUSI.

Hab6monenue nuddysum.

HaGnronenue siBneHn cMauynBaHMsl M KAlTWJUTSIPHBIX SIBJICHUH.

Ha6mronenue TenioBoro pacumpeHus Tel.

W3meHeHue naBiieHus ra3a Ipyu U3MEHEHUH 00bEMA U HarPEeBaHUU WIIH OXJIQKICHUH.
[IpaBuna u3amMepeHus TeMIepaTypsbl.

Buasl Terionepenaun.

OxJtakaeHre pu COBEPIIEHUH PabOTHI.

HarpeBanue npu coBepiiieHUH padOThl BHEITHUMU CHIIAMHU.
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10.
11.
12.
13.

CpaBHeHME TEMIIOEMKOCTEHN pa3IUyHbIX BEIIECTB.

. HaGnmronenne xunenus.
12.
. Monenu TemioBBIX IBUTATEIIEH.

HabnroneHue mocTosHCTBA TeMIIepaTyphl IPH TUIABJICHUH.

Jlabopamopuuvie pabomot u onvimel.
OnbITH 10 OOHAPYKEHUIO TEHCTBUS CHUIJI MOJICKYJISIPHOTO TPUTSKEHUS.
OMBITHI 110 BBIPAIIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM WJIU caxapa.
OnbIThI 10 HAOJIOEHUIO TETNIOBOTO PACIIMPEHHSI Ta30B, )KUIKOCTEH U TBEPABIX TE.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IINPUIIA.
OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH IaBJICHHUS BO3JyXa OT €ro 0o0béMa W HAarpeBaHWs WU
OXJIAXKACHHUSI.
[TpoBepka runoTe3sbl IMHEWHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUIKOCTH B TEPMOMETPHUUIECKON TPYOKE OT
TEMIIEPaTypBl.
HabGmonenne m3MeHeHUs BHYTPEHHEH SHEPruu Tella B pe3yibTaTe TEIuIonepenadr U paboThl BHEITHHX
CHIL.
HccnenoBanue siBIeHUS TEIIIOO0OMEHA MTPU CMENIMBAHUN XOJIOAHOW U TOPSYEH BOJIBI.
Omnpenenenre KOJIWYECTBA TEIUIOTHI, TOJYYEHHOTO BOAOHN MPHU TEIJI00OMEHE C HarpeThIM METaNTNYECKUM
LUAJTUHIPOM.
Ornpenenenue yaelbHOU TEIJI0OEMKOCTH BEIIECTBA.
HccnepoBanue npouecca UCIIApeHus.
OnpeneneHre OTHOCUTENbHOM BIAXKHOCTH BO3/yXa.
Ornpenenenue yaeIbHON TEIJIOTHI TUIABICHHUS JIbJIA.

Pa3nea 7. DiekTpuyeckne 1 MAarHUTHBIE SIBJICHHS.

DnekTpuzanusa Ten. JIBa pona 35eKTpUUYecKuX 3apsaaoB. BauMonelcTBue 3apssKeHHBIX Tel. 3aKOH
Kynona (3aBUCHMMOCTH CHIJIBI B3aUMOJEUCTBHUS 3apsSOKEHHBIX TEI OT BEJIUYMHBI 3apsiioB M PACCTOSHUS
MEXy TeJaMu).

Onexrpuueckoe mnone. HanpskénHocTs anexTpuueckoro moussd. IlpuHnun — cynepnozunun
ANEKTPUICCKUX TOJIeH (Ha KAYeCTBEHHOM yYpPOBHE).

Hocurenu »snekTpuyeckux 3apsaoB. ODJIEMEHTAapHbIA dJIEKTpudeckuil 3apsan. CTpoeHwe aTtoma.
[IpoBOAHMKYN U AUDIIEKTPUKHU. 3aKOH COXPAHEHUS DIIEKTPUUECKOTO 3apsijia.

DNEeKTpUYECKU TOK. YCJIOBHUS CYIIECTBOBAHMS 3JIEKTPUUECKOrO0 TOKA. VICTOUHMKM TMOCTOSIHHOTO
ToKa. JIEHCTBUA SJIEKTPUYECKOTO TOKa (TEIUIOBOE, XMMHUYECKOE, MArHUTHOE). DJEKTPUUYECKUH TOK B
KUIKOCTSX U ras3ax.

Onexrpuueckasd nenb. Cuia Toka. ODnekTpuueckoe HampspkeHue. CONpOTHUBIIEHHE NPOBOJHUKA.
VY nenbHOE conpoTuBieHUE BemecTBa. 3akoH Oma Juis yyacTka uenu. [locienoBarensHoe U napajienbHOe
COEIMHEHHE MPOBOJHUKOB.

PaGota m MOIIHOCTH ANEKTpUYECKOTO Toka. 3akoH JDkoyns—JIeHma. DiekTpuueckue LHenu |
MOTPEOUTENH IEKTPUIECKOl SHeprun B ObITy. KOopoTkoe 3aMbIkaHue.

[TocrossHHBIE MarHUTHI. B3auMOAENCTBUE MOCTOSIHHBIX MarHUTOB. MarHutHoe mosie. MarHuTHoe
noje 3eMJIM M €ro 3HayeHWe g Ku3HM Ha 3emuie. OnbIT OpcTena. MarHuTHOE MoJie IEKTPUIECKOTO
ToKa. [IppuMeHeHne 31eKTPOMArHUTOB B TEXHHUKE. JleMCTBME MArHMTHOTO IOJS HAa MPOBOJAHHMK C TOKOM.
DNeKTpoABUTaTENb MOCTOSIHHOTO ToKa. Vcnosib30BaHue 3JIEKTpOABUTATENIeH B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPaHCIOpPTE.

OnbiTel Dapanes. SIBneHue sneKTpoMarHUTHOM MHAYKIMU. [IpaBmiio Jlenma. DnexkrporeHepartop.
CriocoObl TOJIy4EeHHUSI AJIEKTPUYECKON SHEpruu. ODJEKTPOCTAHLIMKM Ha BO30OHOBISIEMBIX MCTOYHHKAX
SHEPTUH.
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Hemoncmpayuu.
DnekTpu3anus Teil.
JIBa pojia JIEKTPUUECKUX 3apsSA0B U B3aUMOJICHCTBUE 3apSKEHHBIX Tell.
Y CTpoiCTBO U IEMCTBHE 3JIEKTPOCKOIA.
DneKkTpocTaTU4eCcKas NHIYKIHS.
3aKOH COXpaHEHUs IEKTPUUECKUX 3apsI0B.
[IpOBOIHUKY U JUBTIEKTPUKH.
MoaenupoBaHHi€e CUIOBBIX JIUHHUM 3JIEKTPUUYECKOTO TOJIS.
HcTouHMKH TOCTOSTHHOTO TOKA.
JIeNCTBUSA DIIEKTPUYECKOTO TOKA.

. DIIEKTPUUECKUH TOK B KHUIKOCTH.

. "'a30BBbIi1 pazps.

. I3MepeHue cuiibl TOKa aMIepMeTpOM.

. I3mepenue 31eKTpuyecKoro HanpsKEeHUs BOIBTMETPOM.

. Peocrar u mara3uH CONPOTUBIICHUMN.

. B3anMoelicTBre NOCTOSTHHBIX MarHuTOB.

. MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHHs MOJFOCOB MarHUTa.
. MopaenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

. OneIT OpcTena.

. MarauTHoe 1oJie TOKa. DJIEKTPOMAarHur.

. [lelicTBME€ MAarHUTHOTO MOJISl HA MPOBOJIHUK C TOKOM.

. DIIEKTPOABUTATENH OCTOSSHHOT'O TOKA.

. UccnepoBanue siBIeHUs 3J1€KTPOMAarHUTHONM MHYKIUU.

. OnbiTel Dapajes.

. 3aBUCUMOCTb HalpaBJICHUSI MHAYKIIMOHHOTO TOKA OT YCJIOBUHM €ro BO3HUKHOBEHUS.
. DIIEKTPOreHEPATOP MOCTOSHHOT'O TOKA.

Jlabopamopuvie pabomot u onvimel.
OmnbITH IO HAOTFOACHUIO STCKTPU3AIUH TET MHAYKIIUEH U IPU CONPUKOCHOBEHHH.
HccnenoBanue neicTBUS SIEKTPUYESCKOTO TIOJISI HA IIPOBOAHUKH U JIUAJICKTPHKH.
C6opka u mpoBepka paboThI IITEKTPUUECKON LEMH MOCTOSIHHOTO TOKA.
W3mepeHue u peryaupoBaHue CHIIbI TOKA.
W3mepeHune u peryarupoBaHue HAPsKCHUSI.
HccnenoBanue 3aBHCHMOCTH CWJIBI TOKA, MIYIIETO 4Yepe3 PE3UCTOp, OT COMPOTHUBICHHUS DPE3UCTOpa H
HaNpsDKEHUS Ha PE3UCTOpE.
OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD JJIEKTPHUECKOTO CONPOTHUBIICHHUS MPOBOJHHMKA OT €rO JUIMHBI,
TUTOIIA/IH TTOTIEPEYHOT0 CEUSHHSI U MaTepHara.
[TpoBepka mpaBuiIa CI0KECHUS HAMPSHKSHUH MPH MTOCIIEIOBATEIPHOM COSTMHEHHUH JIBYX PE3UCTOPOB.
[TpoBepka mpaBuiia AJist CUIIBI TOKA MPH MapaIeTIbHOM COSTUHEHUH PE3UCTOPOB.
Omnpenenenue pabOTHI AEKTPUYECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOpP.
OmnpeneneHre MOITHOCTH AJIEKTPHUYECKOTO TOKA, BBIIEIIIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, HIIYIIETO Yepe3 JIAMIIOUKY, OT HAIPSKCHUS Ha HEH.
Onpenenenne KII/] HarpeBatens.
HccnenoBanne MArHUTHOTO B3aMMOJICHCTBUS TIOCTOSIHHBIX MArHUTOB.
W3ydeHrie MarHUTHOTO TIOJISI IIOCTOSTHHBIX MAarHUTOB TIPU UX 00BETUHEHNUH M Pa3ICiICHHN.
HccnenoBanue neicTBUS SIEKTPUIECKOTO TOKAa HA MATHUTHYIO CTPEJIKY.
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OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI B3AUMOACHCTBHS KaTYIIKA C TOKOM M MarHuTa OT CHJIbI
TOKA U HaNpaBJICHUS TOKA B KaTYIIIKE.

HBY‘IGHI/IG I[GﬁCTBPISI MAarauMTHOIO I10JIA Ha IIPOBOJHUK C TOKOM.

KoncTpynpoBanue u usydeHue padoThl AIEKTPOABUTATENSL.

Nsmepenne KIIJ anekTpoaBUraTeIbHOM YCTAHOBKH.

O1BITEL IO HNCCIICA0OBAHUIO ABJICHUA BHGKTpOMaFHHTHOﬁ WHAYKIOHUU: UCCIICAOBAHNC H3MEHECHUHN 3HAUYCHUS U
HaIlpaBJICHHUA HHAYKIITUOHHOI'O TOKaA.

9 KJIACC

Pa3nen 8. Mexanuveckue siBJICHHS.

Mexannyeckoe ABWkeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCHUTENBHOCTh
MEXaHUYECKOr0 JBM)KEHUA. PaBHOMEpHOE MpsMOIMHEHOE ABWKEeHUE. HepaBHOMepHOE MpsMOIMHEHOE
nerkeHne. CpeiHsiss U MTHOBEHHAs CKOPOCTh TeJa TP HEPABHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHOyckopeHHOE psMoHHEeHOe BMkeHHe. CBoOoaHOE maneHue. OnbiTel [ ammes.

PaBHOMepHOE ABMXKEHHME MO OKpYXHOCTH. Ilepnon m wacrora oOpamienus. JluneitHast u yrioBas
ckopocTu. LleHTpocTpeMHuTeNbHOE YCKOPEHHUE.

ITepBoiii 3axkoH Hptorona. Btopoit 3akon HerooTtona. Tperuid 3akoH HreroTona. IlpuHumn
CYIEPIO3ULINH CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: CUila TPEHUS CKOJIBKEHHUS, CUJIa TPEHUS TIOKOs, JpyTrue
BH/JIbI TPEHHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHUSA. YCKOpeHHE CBOOOAHOro mnajeHus. JIBumxeHue
maneT Bokpyr Connua. [lepBas kocMuueckast ckopoctb. HeBecoMOCTh U eperpys3ku.

PaBHOBecne MarepuanbHOW TOYKH. AOCOMIOTHO TBEpAOE Tenmo. PaBHOBecwe TBEpAOro Tena ¢
3aKpEIUIEHHON OChI0 BpalieHuss. MoMeHT cuibl. LIeHTp TsxecTu.

Nmnynbe Tena. M3menenne ummynbca. UMnynbe cuibl. 3aKOH COXpaHEHUs UMIyJibca. PeakTuBHOE
JBUYKEHUE.

Mexanunueckasi pabota ¥ MOIIHOCTh. PaboTa cui TsKecTd, ynpyroct, Tpenus. CBs3b SHEPruu U
pabotsl. [loTeHnManpHas SHEPrUs Tena, MOJAHATOTO HaJ MOBEPXHOCTHIO 3emiu. [loTeHnnanbHas sHeprus
cxaTtod mpyxuHbl. KuHetmdeckas sHeprus. Teopema O KUHETHYECKOW SHEPruM. 3aKOH COXPAHECHUS
MEXaHUYECKOW SHEPTUH.

Jemoncmpayuu.

Habmoienne MexaHn4ecKoro IBUKEHUS Tella OTHOCUTEIBHO Pa3HBIX Tell OTCUETA.

CpaBHeHME MyTel U TPACKTOPHM IBM>KEHHS OJTHOTO U TOT'O K€ T€Jla OTHOCUTEIBHO Pa3HbIX TEJ OTCYETA.
N3mepenne ckopocTy U yCKOPEHUS MPSIMOIUHEHHOTO JBUKEHUS.

UccnepoBanue npru3HakoB paBHOYCKOPEHHOTO JABUKECHUSI.

Habmioienue ABM>KEHUS Tesla IO OKPYKHOCTH.

HabGnionenne MexaHMYeCKHUX SIBICHUH, MPOUCXOMANIMX B cucteme otcuéra «Tenexka» mnpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBHYKEHUHM OTHOCHTEIHHO KaOMHETa (PU3UKH.

3aBUCHMOCTb YCKOPEHHS TeJIa OT MacChl TeJia U ICUCTBYIOIIEH Ha HETO CUJIBI.

HaGnronenue paBeHCTBA CUJT TIPH B3aUMOJICHCTBUN TEJ.

N3meHneHne Beca Tena Npu YCKOPEHHOM JIBUKEHUH.

Ilepenava nMmysnbca Ipu B3aMMOIEHCTBUM TEIL.

[TpeoOpa3oBaHus SHEPTUH NP B3aUMOACHCTBUH TEIL.

CoxpaHeHHne UMITYJIbCa TPU HEYNIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHne UMITyJIbca TPU a0COMIOTHO YIPYTOM B3aUMOJCHCTBHH.

Habmtoienne peakTHBHOTO JBUKCHHUS.



15. CoxpaHeHre MEXaHMYECKOW SHEPTHUHU TIPU CBOOOHOM IaJICHUH.
16. CoxpaHeHrEe MEXaHUYECKON YHEPTUH NP IBUKEHUU TeJla MO 1EHCTBUEM PY>KUHBI.
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Jlabopamopuvie pabomot u onvimel.
KoHcTpynpoBaHue TpakTa Jjisl pa3roHa u JabHEHIIEro paBHOMEPHOTO JBM)KCHUS IAPUKA WA TEIICHKKH.
OmnpeneneHue cpeHEe CKOPOCTU CKOJIBKEHHS OpycKa MM TBMYKCHUS IIapHKa MO0 HAKJIOHHOW TUIOCKOCTH.
Omnpenenenre yCKOpEHUs Tella IPU PAaBHOYCKOPEHHOM JIBIKEHUU TI0 HAKJIOHHOH IITOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH MpPU PAaBHOYCKOPEHHOM JBIDKEHHHM O€3 HayalbHOM
CKOPOCTH.
[TpoBepka TUMOTE3BI: €CIH MPH PABHOYCKOPCHHOM JIBIKCHHH O€3 HAYaIbHOW CKOPOCTH ITYTH OTHOCSITCS
KakK psang HEYETHBIX YHuCCJl, TO COOTBCTCTBYIOINEC NTPOMEIKYTKH BPCMCHU OANHAKOBEI.
I/ICCJIC,Z[OBaHI/IC 3aBUCUMOCTH CUJIbI TPCHUA CKOJIBXKCHUS OT CUJIBI HOPMAJIBHOT'O JAAaBJICHUA.
Omnpenenenue kodppuIMeHTa TPEHHUS CKOTBKCHHUS.
OmnpeneneHne XECTKOCTH TPYKUHBI.
Omnpenenenne pabOThI CHIIBI TPEHUS TP PABHOMEPHOM JIBUKEHUU TeJIa M0 TOPU30HTAIbHONW OBEPXHOCTH.

. Onpenenenne pabOThI CHIBI YIPYTrOCTH MPH MOABEME Tpy3a C HCIOIb30BAHMEM HEIMOJABIKHOTO U

MMOJBVXHOTO OJIOKOB.
N3yuenune 3aKkoHa COXpaHEHUs] SHEPTUH.
Pasznen 9. Mexanuveckne KoJjie0aHusl U BOJIHBI.
Konebarenproe aBmkenne. OCHOBHbBIE XapaKTEPUCTUKHU KOJICOAHMIA: TIEPUOJI, YaCTOTA, aMIUTUTY/A.
MareMaTtuueckuii ¥ MpyXKUHHBIA MasSTHUKA. [IpeBparieHne s3Hepruu mpu Kojie0aTeIbHOM JIBHKCHHH.
3aryxatomue koyiebanus. BeiHy)neHHbie konebanus. Pesonanc. Mexannueckue BoJHBI. CBOMCTBA
MeXaHU4YecKux BOJH. [IpogonbHbIe U onepeyuHble BOJHbI. J[JInHA BOJHBI U CKOPOCTh €€ pacipOCTPaHEHUS.
MexaHu4eckue BOJIHBI B TBEPAOM TENE, CEUCMUYECKHUE BOJHBI.
3ByK. 'poMKOCTB 3ByKa U BbicoTa TOHA. OTpaskeHue 3Byka. H(Dpa3ByK U yabTpas3ByK.
Hemoncmpayuu.
Habnronenue xonebaHuii Tes moJ1 AEHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HaGnronenue BeIHYKICHHBIX KOJIEOaHUI U PE30HAHCA.
PacrnipocTpanenue npofoabHBIX U MONEPEYHBIX BOJIH (HAa MOJIEIH).
Habmtoienne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKUI pE30HAHC.
Jlabopamopuuvie pabomot u onvimel.
Omnpenenenre 4acToThl U Mepro/ia KoineOaHul MaTeMaTHYecKoro MasTHHKA.
Omnpenenenre 9acToThl U Mepro/ia KoineOaHui Mpy>KUHHOTO MAasITHHKA.
HccnenoBanue 3aBUCUMOCTH TIEpHOAA KOJIEOaHU TTOIBEIICHHOTO K HUTHU TPYy3a OT IAJIUHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NIEpHOa KOJeOaHUN MPYKMHHOTO MasiTHUKA OT Macchl Ipy3a.
[IpoBepka HE3aBUCUMOCTH Mepuoia KoueOaHuil rpy3a, HOIBEIIEHHOTO K HUTH, OT Macchl Ipys3a.
OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh MEPUOJIa KOJIeOaHNH MPYKUHHOTO MasiTHUKA OT MacChl Tpy3a U
KECTKOCTU IIPYKUHBI.
N3mepenue yckopeHus cCBOOOHOTO MaeHHUsI.
Pasznes 10. DiaeKTpOMarHuTHOE MOJI€ U 3JIEKTPOMArHUTHbIE BOJIHbI.
DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMarHuTHbie BOJIHBL. CBOMCTBA AJIEKTpOMAarHuTHHIX BOJH. Illkana
3JIEKTPOMArHUTHBIX BOJIH. MICIIONIb30BaHKE 3I€KTPOMATHUTHBIX BOJIH ISl COTOBOM CBSI3H.
DJieKTpoMarHuTHas npupoja ceeta. CkopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
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BonHoBEIE cBOlCTBA CBETA.
Jlabopamopuvie pabomot u onvimel.
W3yueHne cBOMCTB AJIEKTPOMArHUTHBIX BOJIH C IIOMOIIIBbIO MOOMIIBHOTO TenedoHa.
Paszpnen 11. CBeroBbIe AiBJICHUS.
JlyyeBas monens cBera. Mctounuku cBera. [IpsmonmHeliHOE pacnpoCTpaHEHUE CBETA. 3aTMEHHS
Connua u Jlynsl. Otpaxenue cera. Inockoe 3epkaiio. 3akoH OTpa)KeHUs CBETA.
IIpenomnienne cBera. 3akoH IpesoMiieHUs cBeTa. llodHOe BHYTpEeHHEE OTpa)kKeHHE CBETA.
Hcnonbs30BaHKe MOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBOJIAX.
Jlunza. Xon nyueit B mn3e. Ontudeckas cuctema ¢oToarnmapara, MUKpPOCKOIIa B Tejeckomna. [ma3
KaK OITHYECKasl cCucTeMa. biIM30pyKOCTh U AaIbHO30PKOCTD.
Paznoxenue Oenoro cera B cmekrp. Omnbitel Hpiorona. CrokeHue CHEKTPaJbHBIX I[BETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[IpssMONMHENHOE paCIPOCTPAHEHUE CBETA.
OTtpaxkeHue cBeTa.
[Tonydyenue nzo6paxeHnii B I0CKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBera.
OnTruyeckuii CBETOBO/I.
Xon nydeit B cobuparoreit TuH3e.
XoJ nyder B pacCerBaloOIIeH JIMH3E.
[Tonyuenune n300pakeHUA ¢ TOMOIIIBIO JTHH3.
[Tpuniun neiictBus ¢oroanmnapara, MUKPOCKOIA U TEJIECKOTIA.

. Monenb rinasa.
. Paznosxenune 6enoro cBeTa B CIEKTP.
. [Tomyyenue 6enoro cBera Mpu CI0KEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopmuvie pabomot u onvimel.
UccnepoBanue 3aBUCUMOCTH YIJia OTPaXKEHHsI CBETOBOTO JIyda OT yriia naJeHusl.
N3ydeHne xapakTepuCTHK U300pakeHus MpeIMeTa B INIOCKOM 3epKalie.
HccnepoBanue 3aBUCUMOCTH yIJla IPEJIOMIIEHUSI CBETOBOTO Jyda OT yIJla MAJCHUsl HA TPAHULE «BO3TyX—
CTEKJIION.
[Tonydenue n300paxeHuii ¢ TOMOIIBIO COOUPAFOIIEH JIMH3HI.
Omnpenenenne POKYyCHOTO PACCTOSIHUS U ONTHYECKOM CHJIBI COOMPAIOIIEH JIMH3HI.
OnbITHI 110 Pa3JI0KEHUIO OEJIOTr0 CBETa B CIIEKTP.
OnBITHI 10 BOCTIPUSATHIO I[BETA MPEAMETOB IIPH UX HAOTIOACHUN Yepe3 IBETOBBIC (DUIBTPHI.
Pa3znea 12. KBanToBbI€e IBJICHHUS.
Omeitel  Pezepdopna w mmanerapnas monens aroma. Mogens aroma bopa. Hcmyckanue wu
MOTJIONIEHUE cBeTa aTOMOM. KBaHThI. JInHEeHyaThle CIEKTPHI.
PamnoaktuBHOCTh. Anb(da, Oeta- u ramma-uznydeHus. CtpoeHue atomHoro smpa. HykinoHHas
MOJelb aTOMHOTO sifipa. M3oTomnbl. PagnoaktuBnbie npespaiienus. [lepuos nomypacmaga aTOMHBIX SIIAED.
SAnepHble peakuuy. 3aKOHBI COXPAHEHUs 3apsAI0BOIO U MAacCCOBOT'O YHCE. DHEPIHsl CBSI3M aTOMHBIX
saep. CBsi3b Macchl M 3HEPTUM. Peakuuu cuHTe3a U aenenus sanaep. Mcrounuku sneprum CoJiHIa U 3BE3/.
SAnepHas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3JIy4YEHUN HA )KUBBIC OPraHU3MBI.
Jemoncmpayuu.
CrexTpsl N3JTy4eHHs U HOTJIOIEHUS.
CrexTpsl pa3aIu4HbIX Ta30B.
CrnexTp Bomopo/a.



N

Ha6nronenue tpexoB B kamepe BuiibcoHa.
Pabora cuéryrka MOHU3UPYIOIUX U3TyICHUH.
Perucrpanus uznydenusi npupoAHBIX MUHEPAJIOB U MPOTYKTOB.
Jlabopamopnuvie pabomot u onvimel.
HabmntoieHne CruiomHbIX U JIMHEHYaThIX CTIIEKTPOB U3ITYUECHHUS.
HccnenoBanme TPEKOB: U3MEPEHHUE SHEPTUHU YACTHUIIBI [0 TOPMO3HOMY IyTH (TI0 hoTorpadusim).
N3mepenue pagroakTuBHOTO (hoHA.

IToBTOPHUTENBHO-00001IAKO 1M MOAYJIb.

[ToBTOpHUTENIBHO-0000IIAOIIMIT  MOAY/Ib TPEJHA3HAYCH IJIsi CHCTeMaTH3alud | 000O0IIeHUS
MPEIMETHOTO COJICPKAHUS U OTBITA JIEATEIBHOCTH, TPUOOPETEHHOTO TPU M3yYEHUH BCETO Kypca (PU3UKH,
a TakKe JUIsl TOJTOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY SK3aMEHY MO (PU3UKE Al OOYJaroIIuXCs,
BBIOPABIIMX ATOT YYCOHBIN MTPEAMET.

[Ipy u3yuyeHUM NTAHHOTO MOAYJNS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI JIE€ATEIbHOCTH, HA
OCHOBE KOTOPBIX OOECHEYMBACTCS IOCTHKEHHE TMPEAMETHBIX W METAlpeIMETHBIX TUIAHUPYEMBIX
pe3ynbTaToB 00y4YeHUs, POPMUPYETCS €CTECTBEHHOHAYYHAs TPAMOTHOCTh: OCBOCHUE HAYYHBIX METO/OB
UCCIIEIOBaHMs SBJICHUI NPHUPOJbI M TEXHUKH, OBJAJCHUE YMEHHUSMHU OOBSACHATH (PU3MUECKHE SBICHMUS,
MIPUMEHSIS MOJTy4YeHHbIE 3HAHUS, pelIaTh 3a/1a4k, B TOM YHUCJIe KaYeCTBEHHbIE U SKCIIEpUMEHTAIbHEIE.

[IpyHIUIIMAIBHO [EATEIBbHOCTHBIM XapakTep JaHHOTO pasjella pealu3yercss 3a CY€T TOro, 4ro
00yJaroIuecs BRIMOHSIOT 3aJaHHsI, B KOTOPBIX UM MPEJIaracTcs:

HAa OCHOBE IIOJNyYEHHBIX 3HAHUN pACIIO3HABATh W HAYyYHO OOBACHATH (DU3MUECKHUE SIBICHUS B
OKpY>Kalolllel NpupoJie ¥ MOBCEAHEBHOM )KU3HH;

MCIOJIb30BaTh HAYYHBIE METOMBI UCCIICOBaHMs (GU3NYECKUX SBICHUN, B TOM YHCJE IS IPOBEPKU
TUIIOTE3 U MOJIYYeHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4yHbIE OCHOBBI HauOoJiee BaXKHBIX JOCTHIKEHHM COBPEMEHHBIX TEXHOJIOTWH, HaIlpHUMep,
MPAKTUYECKOTO HCIIOJIb30BaHUS Pa3IMYHbIX MCTOYHUKOB HHEPrUM HAa OCHOBE 3aKOHa MpEBpallleHus U
COXpaHEHHUS BCEX U3BECTHBIX BUJIOB SHEPIHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3yuenne ¢u3nku Ha ypoOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHWs HAMPABICHO Ha JIOCTHKCHUE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNIbHBIX PE3yIbTaTOB.

B pesynbrare usydeHus (GU3MKH HAa YpPOBHE OCHOBHOIrO o0mIiero oOpa3oBaHusl y 0Oydaromierocs
OyayT chOpMUPOBAHEI CIIEAYIONIUE INIHOCTHBIC PE3YIbTAThI B YACTH:
1) naTpHOTHYECKOr0 BOCIIUTAHUS:
- IPOSIBJICHUE UHTEPECa K UCTOPUH U COBPEMEHHOMY COCTOSHUIO POCCHICKOM (PU3NUeCcKOl HAYKH;
- IGHHOCTHOE OTHOIIIEHUE K JOCTH)KEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;
2) rpamJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
- TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXXIEHHHM OOIIECTBEHHO 3HAYUMBIX U 3TUYECKUX MpodIeMm,
CBSI3aHHBIX C IPAKTUUECKUM NMPUMEHEHUEM JOCTHKEHUHN (PU3UKHU;
- OCO3HaHHE Ba)KHOCTU MOPAJIbHO-ITHYECKUX MPUHIHUIIOB B I€ATEIHHOCTH YUEHOTO;
3) 3cTeTH4YeCcKOro BOCTIUTAHMS:
- BOCIPHSATHE JCTETHUYECKHX KauyeCTB (PU3NYCCKOW HAyKu: € TapMOHHYHOTO IOCTPOEHHS, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH;
4) 1EHHOCTH HAYYHOT0 MO3HAHUA:
- OCO3HAHUE IIEHHOCTU (PU3NYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI Pa3BUTHUS
TEXHOJIOTHH, BAKHEHIIEH COCTaBIAIONIEN KYJIbTYPHI;
- pa3BUTHE HAYYHOU JTHOOO3HATEIFHOCTH, MHTEpPECA K UCCIIEAOBATEILCKON IeATEIHbHOCTH;
5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOIMOHAJIBLHOT0 0JIArONOIyYHs:
- OCO3HaHHE LIEHHOCTH Oe3omacHoro oOpa3a >KM3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE, BaKHOCTH
npaBui 0€30macHOTO TOBEACHHS HA TPAHCIOPTE, Ha JOporax, € OJJIEKTPHYECKUM U TEIJIOBHIM
000pyIOBaHUEM B IOMAIIHUX YCIOBUSIX;
- chopmMHupoBaHHOCTH HaBbIKa pedIEKCHU, MPU3HAHKUE CBOETO MpaBa Ha OMIMOKY M TaKOro K€ IpaBa y
JPYToro YeIoBeKa;
6) TPY10BOr0 BOCIIUTAHHA:
- aKTHBHOE yYacTUE B PEIICHUM MPAKTHUYECKUX 3a1ad (B paMKaX CEMbH, 00pa30BaTEIbHON OpraHU3alnH,
ropojia, Kpas) TEXHOJOTHYECKON U COLMaIbHOW HAMPaBIEHHOCTH, TPEOYIOMIMX B TOM YUCIIE U (PU3UIECKUX
3HAHUH;
- UHTEpeC K MPAKTUYECKOMY H3YyUEHHUIO NMpodeccuid, CBA3aHHbBIX ¢ (PU3UKOM;
7) 3K0JI0THYeCKOr0 BOCTIMTAHUS
- OpUEHTAlUs Ha MpUMEHEHHUE (PU3MUECKUX 3HAHUM Ui pelIeHus 3a1a4 B 001aCTH OKpYXKaromel cpessl,
TUTAHUPOBAHUS MIOCTYIIKOB U OLIEHKH MX BO3MOKHBIX MOCIEACTBHUM JUIsl OKPYXKAIOIIeH cpebl;
- OCO3HaHHE MI00ATLHOTO XapaKTepa HKOJIOTHUECKUX MPOOTIEM U MyTeH UX PEIICHNUS,
8) aganTanuu K M3MEHSIIOIIMMCSH YCJIOBUSIM COMATbHOI U MPUPOIHOI cpeabl:
- TOTpeOHOCTH BO B3aUMOACHCTBMM TPU BHIIOJHEHUH UCCIEIOBAHUM M TPOEKTOB (U3HUECKOI
HAIpaBJIIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUAM APYIHX;
- TIOBBIILIEHUE YPOBHSI CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUYECKYIO 1€ATEIbHOCTD;
- IOTpeOHOCTh B ((OPMHUPOBAHUU HOBBIX 3HAHUH, B TOM uncie GOopMyIupoBaTh UIE€U, TOHATHUS, TUIIOTE3BI O
(bu3HYECKUX O0BEKTAX U SBICHUSIX;
- 0CO3HaHHE e(PUIMTOB COOCTBEHHBIX 3HAHWN W KOMIIETEHTHOCTEH B 00J1aCcTH (DU3UKH,
- IJITAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHNH HOBBIX (DU3MUECKUX 3HAHUIA;



- CTpeMJIeHI/IG aHaJII/I3I/IpOBaTI> W BBISIBJIATH B3AUMOCBA3HU HpHpOI[BI, 06H_[€CTBa 1 3KOHOMHKH, B TOM YHUCJIC C
WCIIOJIb30BaHUEM (PU3UYECKUX 3HAHUM;

- OIICHKAa CBOMX JECUCTBUH ¢ YYETOM BIUSHUS Ha OKPYKAIOMIYIO CPEeAy, BO3MOXKHBIX TJIOOATBHBIX
OCJIECTBUI.

METANIPEJMETHBIE PE3YJIbTATBI

B pesynbrate ocBoeHUs mporpamMmbl 1o (pu3uMKe Ha YpOBHE OCHOBHOTO 0OIIEero oOpa3oBaHHs Yy
oOyuatomerocsi OyayT copMupoBaHEl MeTampeAMeTHbIe pe3yJibTaThl, BKIIOUYAIONINE MMO3HABATEIIHHBIC
YHUBEpCAJbHBIC yueOHbIE JCWCTBUSA, KOMMYHUKAaTUBHBIC YHHBEpCAJbHbIC Yy4deOHbIE JIEHUCTBUS,
peryIsTHBHBIC YHHBEPCAIbHBIC yueOHBIC ACHCTBUS.

ITo3naBaTenbHBIC YHHBePCAJIbHbIC YUeOHbIE 1eHCTBUS

Bba3oBble Jlornueckue AeCTBHSA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIIECTBEHHBIE MPU3HAKU OOHEKTOB (SIBIICHUH);

yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIACCHU(PUKAIINU, OCHOBAHHUSI IIs1 000OIICHUS U CPABHECHHUS,
BBISIBJISITH 3aKOHOMEPHOCTH W TMPOTHBOPEYHS B pPacCMaTPUBAEMBIX (aKTaxX, JAaHHBIX U HAOIIOJICHUSX,
OTHOCSIIIUXCS K (PU3HUYECKUM SIBIICHUSIM;

BBISIBJISITh NPUYMHHO-CIICACTBCHHBIE CBSI3U MPU HM3yYEHUHM (PU3UYECKHUX SIBICHHN U TPOIIECCOB, JENATh
BBIBOJIBI C HCIIOJIb30BAHHEM JEAYKTUBHBIX M WHIYKTUBHBIX YMO3AKIIOYCHHH, BBIIBUTATH THIOTE3HI O
B3aMMOCBS3IX (PU3NUECKUX BEIHMYMH;

CaMOCTOSITENILHO BBIOMpATh CIOCOO perieHust yd4eOHOM (u3nueckoi 3amayu (CpaBHEHHE HECKOIBKHX
BapHAHTOB peIleHus, BbIOOp Haubojee MOAXOJIIIET0 C YYETOM CAMOCTOATEIHHO BBIJCIEHHBIX
KPUTEPHEB).

ba3soBble ucciienoBare/ibCKie AeHCTBUA:

HCIOJIb30BaTh BOMPOCHI KaK MCCIIEA0BATENbCKIUII HHCTPYMEHT O3HAHMUS;

MPOBOANUTH IO CaMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY OIIBIT, HECJIOXKHBIN (PU3UYECKHIl SKCIIEPUMEHT,
HEeOOJbIIIOe HcclieoBaHNe (PU3MUECKOTO SBIICHHUS,

OLICHHMBAaTh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAIIMIO, TIOJYYEHHYIO B XOJI€ UCCICIOBAHUS WU
IKCIIEPUMEHTA;

CaMOCTOATENbHO (hopMyIMpoBaTh 0O0OOIIEHUSI U BBIBOJBI MO pe3ybTaTaM MPOBEAEHHOTO HAOIIOACHUS,
OTIBITA, UCCIIECIOBAHMUS;

MPOTHO3MPOBATh BO3MOXKHOE JallbHEHIee pa3BUTHE (PUINYECKUX TPOIECCOB, a TaKKE BBIABUTAThH
MIPEIOJIOKEHHS 00 WX PA3BUTHU B HOBBIX YCIOBUSIX U KOHTEKCTAX.

Pa6ora ¢ undopmanmeii:

MPUMEHSTh Pa3IUYHBIE METOJbI, MHCTPYMEHTBHI M 3amlpOoChl MPH TOUCKE W OTOOpEe HHQOpPMAIMH WU
JAHHBIX ¢ YIETOM TPEITIOKCHHOM yueOHON (hU3UIEeCcKOi 3a1a4H;

aHAIM3UPOBATh, CUCTEMATH3UPOBATh W HMHTEPIPETUPOBATH WHPOPMAIUIO DPA3IUYHBIX BHUAOB U (Qopm
MIpe/ICTaBJICHMUS;

CaMOCTOSITENIbHO BBIOMpaTh ONTHMAaJbHYIO (GOpMYy NpeACTaBICHUS HHPOpPMAIMU U WLIIOCTPHUPOBATH
peliaeMble 3a/1a4u HECJIOKHBIMHU CXEeMaMU, TuarpaMMaMu, HHOU TpaduKoi 1 X KOMOUHAIIUSMU.
KoMMmyHuKaTHBHBIE YHHBepcadbHbIe YieOHbI€ 1eiCTBUS:



B XO0J€ OOCYXIeHHMS Yy4eOHOro MaTepHaia, pe3ylbTaToB JIa0OpaTOPHBIX PabOT M MPOEKTOB 3aJaBaThb
BOIIPOCHI MO CYIIECTBY OOCYKIaeMOW TE€Mbl U BBICKA3bIBAaTh WJEH, HAICJICHHbIE HA pEIIeHUE 3aJadyd U
noJJiepKaHue OJIaroKenaTeIbHOCTH OOIICHNUS;

COTIOCTABJIATh CBOU CYXACHHS C CYKICHHUSIMH JPYTUX YYaCTHUKOB JMajora, oOHapyXUBaTh pa3inyue U
CXOJCTBO TTO3UIIHIL;

BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MHMCbMEHHBIX TEKCTaX;

MyOJIMYHO NPEJCTABISTh PE3yNbTaThl BHIMOIHEHHOTO (DU3MUECKOro OMbITa (3KCIEPUMEHTA, UCCIIEA0BAHNUS,
IIPOEKTA);

MOHUMATh M HCIOJIb30BaTh IMPEUMYIIECTBA KOMaHIHOW M HWHAMBUAYaJIbHON pabOThl MpU peIIeHUU
KOHKpETHOU (hU3HUECKOi mpoOIeMBL;

NPUHUMATh IIeJIM COBMECTHOW JI€ATEIbHOCTH, OPraHHU30BBIBATh JEHUCTBUS MO €€ JOCTHKEHHIO:
pacmpenenartb poiiu, OOCYKIaTh MPOIECCHl W PE3yNbTaThl COBMECTHOW paboThl, 0000MIaTh MHEHUS
HECKOIBKHUX JIFOICH;

BBINOJIHATE CBOIO 4YacTh palOOThI, JOCTHrasi KaueCTBEHHOTO pe3yjbTaTa 10 CBOEMY HAINpPaBJICHUIO H
KOOPJMHUPYS CBOU JACHCTBUS C JPYTUMHU WIEHAMU KOMaH/IbI;

OLICHMBATh KA4eCTBO CBOEr0 BKJIaJa B OOMMH TPOAYKT MO KPUTEPUSM, CAMOCTOSTEIILHO
c(hOpMyIUPOBAHHBIM YYAaCTHUKAMH B3aUMO/ICHCTBUSI.

PeryasiTuBHbIe YHHBepCcaJbHbIe yUeOHbIe AelicTBUS

Camoopranuszaums:

BBISIBISITH MIPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CUTYalMsX, TPEOYIOIIMX Ui peleHUs (PU3NUECKUX
3HAHUH;

OPHEHTUPOBATHCS B PA3IMUHBIX MOJXO0/aX NMPUHATHS PEeIIeHUN (MHAWBUAYAIbHOE, IPUHATUE PEIICHUS B
TpyIIe, IPUHSATHE PEIICHUN TPYIIION);

CaMOCTOSITEJIHO COCTABJIATh AJITOPUTM pelieHus GU3NYECKOH 3a7jauu WK MJaHa UCCIIEOBAaHUs C yUETOM
HUMEIOIINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTh IpeJjiaraéMble BapHAHTBI
peleHui;

nenath BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHATbHbII MHTEJIEKT:

JIaBaTh aIeKBATHYIO OLICHKY CUTYyallUuu U MpeaiaraTh IUIaH €€ N3MEHEHMUS;

OOBSICHATh NPUYMHBI JOCTH)KEHUS (HEJOCTM)KEHUS) pe3yiabTaTOB JEATEIbHOCTH, JaBaThb OLEHKY
pUOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEILHOCTh (B TOM YKCJIE B XOJ BBITOJHEHUs (PU3NYECKOTO UCCIIEIOBAHUS WU
NPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, WM3MEHHUBIIMXCS CHUTYallMid, YCTAHOBJICHHBIX OIINOOK,
BO3HMKIIUX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIN U YCIOBUIM;

CTaBUTh ce0sl Ha MECTO APYroro 4ejoBeKa B XOJ€ CIOpa WIM JAUCKYCCHU Ha HAay4yHYIO TEMY, [IOHUMAaThb
MOTHUBBI, HAMEPEHHUS U JIOTUKY JPYTOro;

MPU3HABATH CBOE MPaBO Ha OMIMOKY MpPU pelieHHH (U3NYECKUX 3a/1a4 WIM B YTBEPKACHUSAX HA HAyYHBIC
TEMBI M TaKOEe e MPaBo APYroro.

INPEAMETHBIE PE3YJIbTATDI
K xoniy oOyuyenus B 7 KJjacce NpeIMETHbIE Pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXKaTb
c(OPMHPOBAHHOCTh Y O0YJAIOIIUXCS YMEHUI:



WCIIOJIb30BaTh TMOHATHS: (U3NUYECKHE W XWMHYECKHUE SIBIICHUS, HAOIIOJEHUE, SKCIICPUMEHT, MOJEINb,
TUIOTE3a, SAUHULIBI (PU3UYECKUX BEJIWYUH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BelllecTBa (TBEpIOE,
KHUJKOE, Ta3000pa3HOe), MEXaHMUYECKOE IBMKCHHE (PaBHOMEPHOE, HEPABHOMEPHOE, MPSIMOJIMHEUHOE),
TPAcKTOpUs, paBHOJACUCTBYIOIIAas cwia, jgeopmarus (ympyras, TUIaCTHYECKasl), HEBECOMOCTbD,
COOOIIAIOIITUECS COCY/IBI;

paznuuath siBneHUs (mudQysus, TEIUIOBOE NBIKEHHWE YAaCTHUI[ BEIIECTBa, PAaBHOMEPHOE IBUKCHHE,
HEpaBHOMEPHOE ABM)KCHHE, WHEPLIMS, B3aUMOJICHCTBUE TEJ, paBHOBECHE TBEPIBIX TEN C 3aKpErUIEHHON
OCBIO BpallleHus, Nepeiadya AaBieHUs TBEPABIMU TeJIaMU, KUAKOCTIMU U ra3aMu, aTMOC(epHOe JaBleHuE,
IJJaBaHUE TeJ, MPEBPALICHUS MEXaHUYECKON SHEpruu) MO OMHCAHUIO MX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIUX JaHHOE (PU3UIECKOE SBIICHIE;

pacrmo3HaBaTh NPOSBICHHE H3YyYEHHBIX (DU3MYECKHX SIBICHUN B OKPYXKAIOIIEM MHPE, B TOM YHUCIE
(du3nyecKkre sSBICHUS B MPUPOJE: MPUMEPHI IBUKCHHS C Pa3TUIHBIMU CKOPOCTSAMHU B KUBOU M HEXKHUBOMN
NpHUpoje, ACHCTBUE CUIIBI TPEHUS B MPHUPOJE U TEXHUKE, BIMSHUE aTMOCHEPHOTO JaBIICHUS Ha >KUBOMU
OpraHu3M, IUIaBaHHE PbIO, pPbIYard B TeJE 4YeNOBEKa, NMPU STOM MEPEBOAUTH MPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIAICISATh CYIECTBEHHBIC CBOMCTBA (MIPU3HAKU) GUZNIECKUX SBIICHUN;

OTUCHIBATh M3yYEHHBIE CBOMCTBA Tel U (U3NYECKUE SIBICHUS, UCTIONIb3Ys (PU3NUYECKUE BETMUYMHBI (Macca,
00BEM, TUIOTHOCTh BEIIECTBA, BPEMS, TyTh, CKOPOCTh, CPEAHSISI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH,
BEC TeJa, Cuila TPEHUs, AaBiieHue (TBEPIOro Teja, )KUIKOCTH, ra3a), BRITAIKUBAIOLIAS CUIIa, MEXaHUYECKast
paboTa, MOIIHOCTb, IJIEUYO CHJIBI, MOMEHT CWIbl, KO3((UIMEHT MOJIE3HOTO NEHCTBUS MEXaHHU3MOB,
KMHETUYECKasi U TOTEHIMAJIbHAs DHEPrusi), MPH OMUCAHUU TPABHIBLHO TPAKTOBATh (DPM3MUECKUN CMBICI
UCIIOJIb3YEMBIX BEIMYWH, MX OOO3HAUEHUS W CIUHUIBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYIIBI,
CBSI3BIBAIOIIUE JaHHYIO (PU3WYECKYIO BEIIMYMHY C JIPYTUMH BEITUYMHAMH, CTPOUTH TPaPUKH H3yUEHHBIX
3aBUCUMOCTEN (PU3NUECKIX BETUUNH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3NUYECCKHUE SBICHUS M IMPOILECCHI, UCTIONB3Ys MpaBUa CIOKEHUS CHI
(Bmonmp omHOM TipsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesna, MpaBUIO PABHOBECHS phblUara
(6moka), «30710TOE TPABHIIO» MEXAHHWKH, 3aKOH COXPAaHEHUS MEXaHWYECKOW SHEpPTHuu, NMpHU ITOM JaBaTh
CJIOBECHYIO (JOPMYIUPOBKY 3aKOHA U 3aMMCHIBATH M0 MATEMATHUECKOE BBIPAKCHHCE;

OOBSICHATh (PU3UYECKHE SIBICHUS, MPOIECCHl U CBOWMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYaIlui
MIPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABISATH IPUIUHHO-CIIEACTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE
3 1-2 jmoruyeckux IaroB ¢ OmMoOpoil Ha 1—2 WM3ydEHHBIX CBOMCTBA (PU3MYECKUX SIBJICHHUH, (PU3MUECKHUX
3aKOHA WM 3aKOHOMEPHOCTH;

pemiath pacuéTHble 3a1a4u B 1—2 NeicTBUS, UCMONB3Yys 3aKOHBI U (OPMYJIbI, CBA3bIBaIOIINE (DU3HUECKHE
BEJIMUMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3aJjaud 3allMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATh (PU3HUECKUE
BENTMYUHBI B (OPMYIBI M TMPOBOIUTH PACUYETHI, HAXOAWTH CIPABOYHBIC IaHHBIC, HEOOXOIMMBIC s
pelIeHus 3a/1a4, OIICHUBATh PEAUTUCTUIHOCTD TOMy4YeHHOU (PU3NYECKON BETHUNHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEUIUTh MPU MOMOMM (PU3NYECKUX METOJIOB, B OMHCAHHUU
UCCIIEIOBaHMs BBIACIATh NpPOBEpsieMOe MPEeArooKeHne (TUIOoTe3y), pa3iuyarb W HHTEPHPETUPOBATH
MOJIy4YEHHBIN pe3yNbTaT, HAXOAUTh OIIMOKHU B XOJ€ OMbITA, JIeJaTh BHIBOJBI IO €r0 pe3yIbTaTaM;
MIPOBOJIUTH OTBITHI 110 HAOMIOACHUIO (PU3NUECKUX SBJICHUHA WA (PU3NUECKUX CBOWUCTB Tell: (POpMyIUpOBATH
MIpoBepsieMble MPEANOI0KEHUSI, COOMPaTh YCTAHOBKY M3 MPEAJIOKEHHOT0 000pyA0BaHUs, 3aUCBHIBATh X0
OTbITa ¥ (POPMYITHPOBATH BBIBOIBL;

BBITIOJIHATE TPSIMbIE MU3MEPEHUS PACCTOSIHUS, BPEMEHM, MacChl Tena, 00bEMa, CHIbI U TEMIIEpaTyphl ¢
WCIOJIb30BAHUEM AaHAJIOTOBBIX M HU(GPOBBIX MPHOOPOB, 3aMUCHIBATH TOKAa3aHUS MPUOOPOB C YYETOM
3aJJaHHO} a0COIIOTHOM MOTPEUTHOCTH U3MEPEHUH;



IPOBOJUTH HCCIIEOBAaHUE 3aBUCHMOCTH OAHOM (DM3MYECKOW BEIMYMHBI OT APYrod C HCIOJIB30BAaHHEM
NPSIMBIX M3MEPEHH (3aBHCHMOCTH TYTH PaBHOMEPHO ABIDKYIIETOCS Tella OT BPEMEHHU JIBHKCHHUS Tea,
CHJIBI TPEHHSI CKOJIBXKEHHUSI OT Beca Tela, KauecTBa 00pabOTKM MOBEPXHOCTEH TeJl M HE3aBUCHUMOCTH CHJIBI
TPEHHUs OT IJIOUIAId COMPUKOCHOBEHUS TeJl, CHIIbI YIIPYTOCTH OT Y/UIMHEHHSI MPYKUHBI, BHITAIKUBAIOLICH
CHJIBI OT 00bEMA MOTPYKEHHOW YaCTH TeJla U OT TUIOTHOCTHU JKUAKOCTH, €€ HE3aBUCUMOCTH OT TUIOTHOCTH
TeNa, OT TIIYOWHBI, Ha KOTOPYIO TOTPY>KEHO TEJI0, YCIOBHI IIaBaHHS TEJl, YCIOBUI PaBHOBECHS phluara u
OJI0KOB), y4acTBOBaTh B IUIAHMPOBAHUHU Y4YEOHOTO HCCIEIOBAHUS, COOMpATh yCTAaHOBKY M BBINOJHATH
U3MEpEHUs, CIeAys NpPEUIOKEHHOMY IUIaHy, (UKCHPOBaTh pE3YJIbTaThl MOJYYSHHON 3aBUCHMOCTH
(GU3NYECKUX BEIMYMH B BHJE MPEIUIOKCHHBIX TAOJUI] W TPaHKOB, JEIaTh BBIBOABI IO pe3yJbTaTaM
UCCIICIOBaHHS,
MIPOBOJIUTh KOCBEHHBIC M3MEPEHUS (U3UYECKUX BEIMUYWH (IIOTHOCTH BEIIECTBA YKUIKOCTH M TBEPIOTO
TeNa, CWJIa TPEHUS CKOJBXKEHHS, JaBJICHHWE BO3/yXa, BBITAJKMBAIONIAs CHiIa, JACHCTBYIOIAs Ha
NOTPYKEHHOE B JKUIKOCTb TEJO, KOA(P(UIMEHT MOJE3HOTO ACHUCTBHS NMPOCTHIX MEXAHW3MOB), CIEIys
NIPEUI0KEHHOW MHCTPYKLMU: TIPU BBIMOJIHEHUH U3MEPEHUN COOMPATh SKCIIEPHUMEHTAIBHYIO YCTaHOBKY U
BBIUUCIIATH 3HAYEHNE NCKOMOM BEJTMYHHBI,
co0JroIaTh MpaBuiIa TEXHUKHU OE30MaCHOCTH MU paboTe ¢ 1abopaTopHBIM 000pYyI0BaHUEM;
YKa3bIBaTh MPUHIMIIEI ASUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, TUHAMOMETD,
cooOmIarouecs COCybl, 6apoMeTp, pbluar, MOIBMKHBIN U HETIOABIKHBIN OJI0K, HAKIIOHHAS TUIOCKOCTH;
XapaKTepu30BaTh NPUHIIUIIBI JEHCTBUS U3YyYEHHBIX NMPUOOPOB U TEXHUYECKHX YCTPOWCTB C OMOPOM Ha UX
ormucaHus (B TOM YHCJIE: MOANIMITHUKH, YCTPOWCTBO BOIOMPOBOJA, THAPABINYCCKAN MPECC, MaHOMETD,
BBICOTOMEp, TOPIITHEBOW HACOC, apeoMeTp), UCIONb3ys 3HaHUS O CBOWCTBaX (M3WYCCKHUX SIBICHUN H
HeoOXouMBbIe (PU3UUECKHUE 3aKOHBI 1 3aKOHOMEPHOCTH;
MIPUBOJUTH MPUMEPHI (HAXOIUTh HHPOPMAITHIO O IPUMEPAX ) MPAKTUIECKOTO UCTIOIB30BaHUS (PU3NUECKUX
3HAaHUI B TOBCEJHEBHOW JKM3HU JUIs oOecredeHuss 0e30MacHOCTH MpH OOpalieHHd ¢ TpudopaMu U
TEXHUYECKMMHU YCTPOWCTBAMH, COXPAHEHHUS 30POBBS U COOIOZCHUS HOPM 3KOJIOTMYECKOTO MOBEICHUS B
OKpY>Kalolleu cpene;
OCYILIECTBISATH OTOOP MCTOYHUKOB MH(popMaiuu B VHTepHETE B COOTBETCTBUU C 3a/IaHHBIM MTOUCKOBBIM
3alpOCOM, Ha OCHOBE HWMCIOIIMXCS 3HAHWA W IMYTEM CpPaBHEHHS DPA3IUYHBIX HCTOYHHKOB BBIIEIATH
WHPOPMAIIHIO, KOTOPAst SBIISIETCS] IPOTUBOPEYHBOI HIT MOXKET OBITh HETOCTOBEPHOI;
WCTIOJIb30BaTh TPH BBIMOJHEHUH YYEOHBIX 33/JIaHUNl HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy (usmueckoro
CoJiep KaHusl, CIPaBOYHBIC MaTepUaibl, pecypchl cetu MHTepHeT, BiIaaeTh npuéMaMu KOHCIEKTHPOBAHUS
TeKCTa, MpeoOpa3oBaHuss HPOPMALIMHU U3 OJHOM 3HAKOBOM CUCTEMBI B JAPYTYIO;
co3llaBaTh COOCTBEHHBIE KpaTKHE IMUCHbMEHHBIE U YCTHBIE COOOILICHHS Ha OCHOBE 2—3 HUCTOYHHUKOB
uHpopManuu (U3UUECKOTO COJIEpKaHHUsI, B TOM YHCIE NYOJWYHO JeNaTh KpaTKue COOOIICHUs O
pe3yabpTaTax MPOEKTOB HIIM y4eOHBIX HWCCIEIOBaHHN, NMPU ITOM TPAMOTHO HCIOJIB30BATh W3YyYCHHBIN
MOHSATUHHBIN anmapat Kypca (PU3uKH, COTPOBOXKIAThH BHICTYIIJICHHE MTPE3CHTAIINCH;
NPHU BBITIOJJHEHUU YYEOHBIX MPOEKTOB M HCCIIEIOBaHUI pacnpenelsiTh O0sS3aHHOCTH B TpyIIe B
COOTBETCTBHH C IIOCTAaBJICHHBIMH 33aJa4aMH, CJCIUTh 3a BBIIOJHCHHEM IUIaHA JCHCTBHM, aleKBAaTHO
OLIEHUBATh COOCTBEHHBI BKJaX B JCATEIBHOCTh TPYMIbI, BBICTpAUBaTh KOMMYHHUKATUBHOE
B3aUMOJICHCTBHE, YUUTHIBasi MHEHHE OKPY>KAIOLTHX.

K xoHmy oOyuyeHus B 8 KJjacce mpeIMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTD Y O0YUYAIOIINXCS YMEHUM
WCTIOJIh30BATh MOHATHS: Macca M pa3Mepbl MOJIEKYJI, TETUIOBOE JBMKEHHE aTOMOB M MOJICKYJI, arperaTHbIe
COCTOSIHUSI BEIIECTBA, KPHUCTAUTMYECKHE W aMop(HBbIC Tella, HACHIIICHHBIM W HEHACHIICHHBIA TMap,
BJIQ&KHOCTh BO3/yXa, TEMIepaTypa, BHYTPEHHsSI OJHEprusi, TEIJIOBOM JABHraTeib, 3JIE€MEHTAPHBIN



ANEKTPUYECKUHN 3apsll, MEKTPUUECKOE MOJIe, MPOBOAHUKU U IUAIEKTPUKH, TOCTOSIHHBIN 3JEKTPUYECKUN
TOK, MAaroHuTHOC€ I10JIC,

pasznuyuath sBIEHHUS (TEIUIOBOE pacHIMpeHHuE M CKaThe, TeIuvlonepenaya, TEeIUIOBOe paBHOBECHE,
CMa4YMBaHUC, KalmuJIISIPHBIC SIBJICHUA, HCIapCHHUC, KOHACHCAusA, IIJ1aBJICHUC, KpucTajuii3anus
(oTBepaeBaHKe), KUIMIEHUE, TEIUIonepeaava (TerIONPOBOHOCTb, KOHBEKITUS, U3IYYCHHE), JIEKTPU3AIUS
TeJ, B3aUMOJACHCTBUE 3apsi/iOB, JCHCTBUS AJIEKTPUYECKOTO TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJEHCTBHE
MAar"HuToB, HeﬁCTBHe MAarouTHOro IoOJid Ha MOPOBOJHUK C TOKOM, 3JICKTPOMAarHuTHasd I/IHI[yKI_II/ISI) 110
OIMMMCAHUIO HX XaAPAKTCPHBIX CBOIICTB U Ha OCHOBE OIBITOB, ACMOHCTPUPYIOIINUX HAaHHOC (1)I/I3I/I‘-I€CKOC
SIBIICHUE;

pacrio3HaBaTh MPOSBICHHE H3YYEHHBIX (U3UUYECKUX SIBICHUH B OKpYXKAlOIIEM MHpPE, B TOM YHCIE
¢dbuznueckue SIBICHHUA B TMPUPOJE: MOBEPXHOCTHOE HATSIKEHHE W KaNWUISPHbIE SBICHUS B MPHUPOJE,
KpUCTAJJIBI B MpHUpoae, uznydenue ColHIa, 3aMep3aHue BOAOEMOB, MOPCKUE OpU3bl, 00pa30BaHUE POCHI,
TyMaHa, HWHCA, CHETa, J3JICKTPUYCCKHUC SABJICHUA B aTMOC(l)epe, QJICKTPpHUYCCTBO JKHUBBIX OPraHU3MOB,
MarHuTHOE Toje 3eMiH, Apeil¢ MOII0COB, POJIb MarHUTHOTO MOJS U KH3HH Ha 3emie, HOJSIpHOE
CUSIHHE, TIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 33/ayy B y4eOHYIO, BBIJACNATH CYIIECTBEHHBIE CBOMCTBA
(mpu3Haku) PU3NYECKHUX SBIICHUA;

ONUCHIBATh HM3yYEHHBIE CBOICTBA Tel M (PU3MUECKHE SBIICHUS, HCHOIb3Ys (QU3NYECKUE BEIUYMHBI
(Temmepatypa, BHYTPEHHSSI SHEPTUS, KOJIUYECTBO TEIUIOTHI, yAeIbHas TEIIOEMKOCTh BEIIECTBA, YAeIbHas
TCIJIOTA IIJIaBJICHUA, YACJIbHAd TCIIJIOTA HapOOGPaBOBaHI/IH, YACIbHAasA TCIJIOTa CropaHuvs TOIUJIMBA,
KOB(I)(I)I/IL[I/ICHT II0JIC3HOT'O I[CﬁCTBHSI TEIJIOBOH MallluHbI, OTHOCUTCJIbHAA  BJIAJ)KHOCTL BO3/]YyXa,
ANEKTPUYECKUHN 3apsll, CUJIa TOKa, AJIEKTPUUYECKOE HAIMpsIKEHHE, CONMPOTUBICHUE MPOBOAHMKA, YIEIbHOE
COTIPOTHBIIEHUE BEIIECTBa, paboTa M MOIIHOCTh 3JEKTPHUUYECKOr0 TOKa), MPU OMHCAHUU IPABUIBHO
TPAKTOBATh (I)PI3PI‘{CCKHI>'I CMBICJT UCIIOJIb3YCMbIX BCIIMYHH, OGOBH&‘-ICHPISI 1 €ANHHUIIbI (I)I/I3I/II-IGCKI/IX BCJINYHH,
HaXOJUTh (POPMYIIbI, CBS3BIBAIOIIME JAHHYIO (U3NYECKYIO BEIUYMHY C JAPYTMMHU BEIWYMHAMH, CTPOHUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3MUECKUX BETNYHH;

XapaKTepu30BaTh CBOMCTBa Tell, (PU3NYECKHUE SIBICHHS U MPOIECCHI, UCIOIb3Ysl OCHOBHBIC MOJOXKCHHUS
MOJIEKYJISIPHO-KUHETHUECKONH TEOpPUH CTPOEHHUS BEUIeCTBa, MPHUHIMII CYNEeprno3uiuu Tmojeil (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHUs 3apsaa, 3akoH OMa Jisl yyacTKa Lemnu, 3akoH Jxoyna—Jlenua,
3aKOH COXPAHEHUS DHEPTHH, MPHU ITOM JaBaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA M 3aMUCHIBATH €r0
MaTeMaTHYECKOE BBIPAKCHHCE;

OOBSICHATh (PU3MYECKHE TPOIECChl ¥ CBOMCTBA TelN, B TOM 4YHCI€ H B KOHTEKCTE CHUTYaIui
MPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH MPUUYMHHOCIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE
3 1-2 jmoruyeckux IIaroB ¢ OmMopoil Ha 1—2 WM3ydEHHBIX CBOMCTBA (PU3MYECKUX SIBJICHHUH, (PU3MUECKHUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemath pacu€THble 3aa4u B 2—3 JEHCTBUS, UCIONIBb3Yys 3aKOHBI U (OPMYJIbI, CBA3bIBaIOIINE (DU3HUECKUE
BCJIMYHHBI: Ha OCHOBC aHaJIM3a YCJOBHUA 3aJladd 3allUChIBATH KPATKOC YCJIOBHUC, BBIABJIIATL HCAOCTATOK
JTAHHBIX ISl PELICHUS 3a/1a4i, BEIOUPATh 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE IS €€ pelIeHus], TPOBOAUTD
pacuéThl U CPAaBHUBATH MMOTYUEHHOE 3HaUeHHE (PU3MUECKON BETMYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh HpPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPHU TOMOLIM (U3NYECKUX METOJOB, HCIOJIb3YS
ONHMCAaHUE HCCIENOBaHMs, BBIICNIATH MPOBEPAEMOE MPEINOI0KEHUE, OLIEHUBATh MPABMWIBHOCTh MOPSAKA
MIPOBEJICHUS UCCIIEIOBAHNUS, JI€JIaTh BBIBOIBL;

MPOBOAUTDH OIBITHI IO HAOMIONECHUIO (PU3NYECKUX SBJICHUN WM (PU3UUECKUX CBOMCTB Tel (KanuUIIpHbIE
SIBJIGHUS, 3aBUCUMOCTb JIaBJICHUS BO3/AyXa OT €ero 00bEMa, TeMIepaTypbl, CKOPOCTH IPOLECCa OCThIBAHUS U
HarpeBaHus IpU U3IyYEHUH OT LIBETA M3JTydyarolel (IIOrIoLAoNeii) IOBEPXHOCTH, CKOPOCTh UCTIApEHUs
BOABI OT TEMIICPATYPhI KUAKOCTHU W ILIOLIAAN eé MMOBCPXHOCTHU, IBJICKTpU3aALUA TCII U BBaHMO,Z[eI;’ICTBHe
ANEKTPUYECKUX 3apsAI0B, B3aUMOJCHCTBUE IMOCTOSHHBIX MAarHWTOB, BU3yalM3allisd MAarHUTHBIX MOJIeH



MOCTOSIHHBIX MarHUTOB, IEUCTBUS MAarHUTHOTO MOJIS HA MPOBOJHUK C TOKOM, CBOIMCTBA 3JI€KTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI TOCTOSHHOTO TOKa): (OPMYIHUPOBATh MPOBEPSEMbIC MPEATOIOKEHUS,
coOMpaTh YCTaHOBKY M3 MPEIJIOKEHHOTO 00OpYIOBaHHWS, OMUCHIBATH XOA OMNbITAa M (HOPMYITHUPOBATH
BBIBO/IBI;

BBITIONHATh TPSMBIE W3MEPEHUsT TEeMIIepaTyphbl, OTHOCUTEIHLHOW BIAXHOCTH BO3/AyXa, CHIIBI TOKa,
HaNpsDKEHUS C MCIOJIb30BaHWEM aHAJOTOBBIX MPUOOPOB M JATUYUKOB (PM3MUYECKUX BEIUYHMH, CPAaBHUBATH
PE3yNbTaThl U3MEPEHUI ¢ YIETOM 3aJaHHOHN a0COIFOTHON MOTPEUTHOCTH;

MPOBOAMTH HCCIIEJOBAHHE 3aBHUCHUMOCTH OJHON (PU3MYECKOW BENIWYMHBI OT JIPYrod C UCHOJIb30BaHUEM
MPSIMBIX M3MEPEHUH (3aBUCUMOCTH CONPOTUBIICHUSI TPOBOJHUKA OT €ro JJIMHBI, TUIOMAIN MMOTEPEIHOrO
CEUCHUS M yJEIBHOTO COMPOTUBIICHHSI BEIIECTBA MPOBOJIHUKA, CHIIBI TOKA, UAYIIETO Yepe3 MPOBOIHUK, OT
HampsDKEHUs Ha TPOBOAHMKE, HCCIENOBAaHHE MOCIEAOBATEIbHOIO M MapajUIeIbHOTO COeAMHEHUN
MIPOBOJHMKOB): TUIAHUPOBATh HCCIIEOBaHHE, cCOOMpaTh YCTAaHOBKY M BBINOJHATh HM3MEPEHUs, CIeays
MIPEIJIOKEHHOMY TUTaHy, (UKCUPOBATH PE3YIbTAThI MOJYYCHHON 3aBUCHUMOCTH B BUJI€ TaOJIUIl U TpadUKOB,
JIeNIaTh BBIBOJIBI [0 PE3YJIbTaTaM UCCIICIOBAHNUS,

MPOBOANTh KOCBCHHBIE W3MEpeHHS (U3NYECKUX BENUYUH (yAeNbHAs TEIUIOEMKOCTh BEIIECTBA,
COTMPOTUBIICHUE MPOBOJHUKA, paboTa W MOIIHOCTh 3JEKTPUYECKOTO TOKAa): IUIAHUPOBATH H3MEPEHUS,
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CJIEQysl MPEAI0KEHHON MHCTPYKIIMH, U BBIYUCIATH 3HaUCHUE
BEJIMYUHBI;

coOro1aTh MpaBUiia TEXHUKUA O€30MTaCHOCTH TIpH padboTe ¢ 1abopaToOpHBIM 000PYI0BaHUEM;
XapaKTepu30BaTh MPUHIIUIBI AEUCTBUS U3YUYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOM Ha MX
onucaHus (B TOM 4YHCIE: CHUCTeMa OTOIUICHHMsSI OMOB, THUIPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIBTMETP, CUETYHMK ODIIEKTPUUYECKOW DSHEPruu, JIIEKTPOOCBETUTEIbHBIE TMPUOOPHI, HAarpeBaTeIbHBIC
ANEKTPONPUOOpHl  (IPUMEPHI), DSICKTPHUECKHUE MPEIOXPAHUTENH, DSJICKTPOMArHHUT, JIIEKTPOJBUrATEIh
MTOCTOSTHHOTO TOKa), UCTIONB3Yys 3HAHUS O CBOMCTBAaX (PM3WYECKUX SBJICHUM M HEOOXOIUMBbIC (PU3UUCCKHE
3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPONUCTBA U U3MEPHUTENIbHbIE PUOOPHI [0 CXEMaM U CXEeMaTUYHBIM
pUCYHKaM (KUIKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETpP, TUTPOMETP, MABUTATEIb BHYTPEHHEIO
CTOpaHHUs, MJIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMBI JJIEKTPHUECKUX IIETe ¢ TOCIEAOBaTEIbHBIM U
napajuiebHBIM COSIMHEHHUEM JJIEMEHTOB, pa3indasl YCJIOBHbIE 0003HAYEHHS 3JIEMEHTOB DIJIEKTPUUECKHUX
Henen;

MPUBOJIUTH MPUMEPHI (HAXOAUTHh UHPOPMAIUIO O MPUMEPAX) MPAKTUIECKOTO HCTOIH30BAHUS (PU3NUECKUX
3HAaHUN B TIOBCEAHEBHOW >KM3HM IJIsi oOecreueHuss O€30MacHOCTH TMpU OOpalieHuu ¢ mnpubopamMu u
TEXHUYECKUMH yCTPOHCTBAMH, COXPAHEHHS 310POBbs M COOIOEHUS HOPM IKOJIOTUYECKOTO MOBEACHUS B
OKpY>Karolleu cpere;

OCYILIECTBISATh MOUCK MHQOpMAIMK (PU3UUYECKOro conaepkaHus B VHTepHeTe, HA OCHOBE HMEIOIIMXCS
3HAHUW U MYTEM CpPaBHEHUS JOMOJHUTEIBHBIX UCTOYHHKOB BBIACIATH MHPOPMAIIUIO, KOTOPAs SBIISETCS
MIPOTHBOPEUUBOM MITH MOXKET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh TIPU BBIOJIHEHUH YYeOHBIX 33JaHU HAYYHO-TIOMYJSIPHYIO JUTEpaTypy (U3UdecKkoro
CoJiepKaHusl, CIPaBOYHbIE MaTepuabl, pecypchl cetu MHTepHeT, BIajeTh NpuéMamMu KOHCTIEKTHPOBAHUS
TeKcTa, IpeodpazoBaHusi HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co37aBaTh COOCTBEHHBIC MHCHMEHHBIE M KpaTKHE YCTHBIE COOOIIeHus, o0oOmas wuHdOpMaIuoo u3
HECKOJIbKUX MCTOYHHKOB (PU3MUECKOrO COAEpKaHHS, B TOM UHCJIe MyOIMYHO MPEJCTaBIATh Pe3yIbTaThl
MPOEKTHON WM WCCIEAOBATEIbCKOW JAEATeIbHOCTH, MPH 3TOM TPAMOTHO HCIOJIB30BAaTh H3YYCHHBIN
MOHATUIHBIN anmapat Kypca (PU3HMKH, COIPOBOXKIATH BBICTYIIJICHUE TPE3CHTAINEH;



IpU BBIMOJHEHUH YYEOHBIX IPOEKTOB U HCCIENOBaHMNA (DU3MYECKHX TPOIIECCOB paclpeneniTh
00513aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABICHHBIMM 3aJadyaMH, CJICAMTH 3a BBIIOJIHEHUEM IUIaHA
JIeUCTBUI M KOPPEKTHPOBATH €ro, aJieKBaTHO OLIGHMBAaTh COOCTBEHHBIN BKIJIAJ B JESATEIHHOCTH T'PYIIIIHI,
BBICTPAaNBaTh KOMMYHHMKATHBHOE B3aMMO/ICHCTBHE, MPOSIBIISAS TOTOBHOCTh pa3periaTh KOH(QIUKTHI.

K xoHny oOyueHus B 9 kJjacce npeIMEeTHbIE Pe3ynbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXkaTb
c(hOpPMHUPOBAHHOCTD Y O0YUYAIOIINXCS YMEHUM
UCIOJIb30BAaTh MOHATHS: CHCTEMa OTCY€Ta, MaTepHallbHas TOYKa, TPACKTOPHUS, OTHOCHUTEIBHOCTH
MEXaHUYECKOTo JABMXKEHMs, Jedopmanus (ymnpyras, IUIacTU4ecKas), TPEHHE, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, HEBECOMOCTh M TEpEerpy3KH, LEHTP TSDKECTH, aOCONIOTHO TBEPAOE TEJO, IEHTP TKECTH
TBEPJIOTO TeNa, paBHOBECHE, MEXaHMYECKHE KOJeOaHWs M BOJIHBI, 3BYK, MH(PA3BYK U YJIbTPa3BYK,
3JIEKTPOMAarHUTHBIE BOJIHBI, IIKajJa 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JaIbHO30PKOCTH,
CIEKTPBI UCITYCKaHHsI U IIOIJIOIIEHHs], anb(da, OeTa- U raMMa-u3IydeHus, U30TOIbI, A€pHas SHEPreTHKa;
pasnuyarh SBJIECHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE JBHXEHHE, PaBHOYCKOPEHHOE
NpSMOJIMHENHOE JIBUXKEHHE, CBOOOAHOE TMaJCHHME TeJl, PAaBHOMEPHOE [BI)KEHUE II0 OKPYKHOCTH,
B3aMMOJICHCTBHE TeJ, PEAKTUBHOE JBIKEHHE, KoJieOaTeIbHOE JBIKEHHE (3aTyXalollue M BBIHYKICHHBIC
Kosie0aHus1), PE30HAHC, BOJHOBOE [BMKCHUE, OTPAXKCHHE 3BYKa, NPSIMOJIMHEHHOE pacnpocTpaHeHHeE,
OTpa)KCHHE M MPEJOMIICHHE CBETa, IOJHOE BHYTPEHHEE OTPAXKCHHME CBETA, pa3joKeHue Oesoro cBera B
CIEKTP M CJIOKCHHME CIIEKTPaJbHBIX LBETOB, JHCIEPCHS CBETa, ECTECTBEHHAs paJUOaKTHBHOCTD,
BO3HHUKHOBEHHE JIMHEMUATOr0 CIEKTpa M3JIYYEHHUsI) IO ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;
pacro3HaBaTh MPOSBICHUE HW3YUYEHHBIX (PHU3MUYECKUX SBICHUHA B OKpYXKalolleM Mupe (B TOM YHCIe
¢usnueckue SBICHUS B NPUPOZAC: NPUIMBHL U OTJIMBBI, JBWKEeHHE IIaHeT COJHEYHOW CHCTEMBI,
PEaKTUBHOE [BIKCHME JKUBBIX OPIaHHU3MOB, BOCIPUATHE 3BYKOB JKMBOTHBIMH, 3EMJICTPSICEHHE,
celiCMUYeCKHEe BOJIHBI, I[yHAMH, 3XO, I[BETa TeJI, ONTHUYECKUE SBICHUS B MpPHPOJE, OUOJOTHYECKOe
JeCTBUE BUIUMOTO, YIbTPa(QHUOIETOBOIO U PEHTTEHOBCKOTO M3JIyUEHHH, €CTeCTBEHHbIN paJliOaKTHBHBIN
($OH, KOCMUYECKHE JIy4Hd, paJIMOAKTUBHOE U3IydeHHE MPUPOIHBIX MHUHEPAJIOB, ACHCTBUE PaJIMOAKTUBHBIX
W3Iy4eHUH Ha OPraHU3M 4elIOBeKa), IPU 3TOM NEPEBOAUTH NMPAKTHUECKYIO 33a[ady B y4eOHYIO, BBIIEIATh
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (PU3UICCKUX SIBJICHUM;
OIUCHIBATh U3YyUYCHHBIE CBOMCTBA TN U (PU3HMUECKUE SIBJICHUS, UCIIOIb3Ys (PU3NUECKHE BETUUUHBI (CpeHss
1 MTHOBEHHAsi CKOPOCTb TeJla IPU HEPAaBHOMEPHOM JBUKEHHUM, YCKOPEHHUE, IEPEMELICHNE, ITyTh, YIJIOBas
CKOpOCTh, CHJIa TPEHHUS, CHJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOIHOTO MAjeHHUs, BEC Tela,
UMIIYJIbC Tejla, MUMILYJIbC CHJIbI, MEXaHWYecKas padoTa M MOIIHOCTb, MOTEHLHUAJIbHAs JHEpPrus Tena,
MOJHATOTO HaJ IIOBEPXHOCTBIO 3€MIM, IMOTCHIMAJIbHAS JHEPIUs CKATOW IPYKUHBI, KUHETHYECKas
SHEprus, MOJHAS MEXaHWYECKas HEPrus, epUoJ M 4acToTa KojaeOaHHi, IJIMHA BOJIHBI, IPOMKOCTh 3BYKa
U BBICOTA TOHA, CKOPOCTb CBETA, [T0KA3aTENb IPEJOMIIEHUS CPEJIbl), IPH ONMCAHUU IIPaBUIIBHO TPAKTOBATH
(bu3n4ecKnii CMBICI UCIOJIb3YEMBbIX BEJIMUMH, 0003HAUYEHUS U €AMHUIBl (U3NYECKUX BEJIMYMH, HAXOAUTh
(GopMyIbl, CBS3BIBAIOIIUE JaHHYIO (DU3MUECKYIO BEJIMYMHY C JPYTMMHU BEIMYMHAMM, CTPOUTH Ipaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SBICHUS M IPOLECCHI, MCIOJIb3Ysl 3aKOH COXpPaHEHHs
SHEPrUM, 3aKOH BCEMHMPHOTO TATOTEHUS, NPUHLMII CYNEPIIO3ULMU CHJI, HNPUHLMI OTHOCUTEIbHOCTU
I'anunest, 3akonsl HploTOHA, 3aKOH COXPAaHEHHUs HMITYJIbCA, 3aKOHBl OTPa)KEHUs U INPEIOMIICHHS CBETA,
3aKOHBI COXPAHEHHUS 3apAJOBOIO M MACCOBOIO YHCEN IPHU SIACPHBIX PEaKUMsIX, NPU 3TOM [aBaTh
CJIOBECHYIO (DPOPMYJIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MaTeMaTUYECKOE BhIPAKEHHE;
OOBSICHATh (PU3MUECKHE TPOLIECChl M CBOMCTBA Tel, B TOM UHCIE€ W B KOHTEKCTE CHUTyallul
IIPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BbISABIATh NPUUMHHO-CIIECTBEHHBIE CBA3H, CTPOUTH OOBICHEHHE



13 2—3 JOTUYECKHX IIaroB ¢ OMOpPOM Ha 2—3 WM3y4YEHHBIX CBOMCTBA (PU3MUYECKUX SIBJICHHUH, (PU3MUECKHUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTb pacy€THble 3aJadd (ONMparoIIMecs Ha cUcTeMy U3 2-3 ypaBHEHMI), HCHOJIb3Yysd 3aKOHBI U
(dbopmynbl, CBs3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHalW3a YCIIOBHS 3aJaud 3alHChIBaTh
KpaTKO€ YCJOBHUE, BBIABIATH HEOCTAIOIIME WM M30BITOYHBIE JaHHbIE, BBIOUPATh 3aKOHBI U (OPMYIIBL,
HEOO0XOAMUMBIE AJISl PELIeHUs, IPOBOANUTh PACUEThl U OLEHUBATh PEATMCTUYHOCTh MOJYYEHHOTO 3HAYECHHUS
(bU3MYECKON BEITNINHBL;

pacro3HaBaTh IpPOOJIEMbI, KOTOPbIE MOXHO PEIINUTh MPHU TOMOLIM (U3NYECKHX METOJOB, HCIHOJb3Ys
OINMCAHHUE HCCIICAOBAHMS, BBLICIATH MPOBEPSIEMOE MPEAION0KEHHE, OLIEHUBATh MPAaBHIBHOCTh MOPSIKA
MIPOBE/ICHUS MCCIIEIOBAHNUS, 1E1aTh BBIBO/IbI, MHTEPIPETHPOBATH PE3YJIbTaThl HAOIIOIEHUI U OIIBITOB,;
MPOBOJUTH ONBITHI MO HAOIIOACHUIO (U3UYECKUX SBICHHNA WM (U3NYECKUX CBOMCTB Ten (M3ydeHHE
BTOpOro 3akoHa HbI0TOHA, 3aKOHA COXpaHEHMs SHEPIUH, 3aBUCHUMOCTb Neprojia KojJeOaHUi MpyKUHHOTO
MasiTHUKAa OT Macchl Irpy3a U >KECTKOCTU NPYKUHBI U HE3aBUCHUMOCTb OT aMIUIMTYbl MaJIbIX KOJEOaHUIA,
NPSAMOJIMHEHHOE PacIpOCTPaHEHUE CBETa, DPA3JIOKEHHE OeNoro CBeTa B CIEKTP, M3yYEHHE CBOMCTB
n300pakeHusl B IUIOCKOM 3epKajie M CBOMCTB M300payKeHUs MpeMeTa B COOMpaAloIel TMH3e, HaOI0IeHHE
CIUTOLITHBIX U JIMHEWYAThIX CIIEKTPOB M3JIyUYEHH): CAMOCTOSTENIbHO COOMpATh YCTAaHOBKY M3 M30BITOYHOTO
Habopa 000pyOBaHUs, OIMCHIBATh X0 OIBITA U €r0 Pe3yJIbTaThl, (POPMYIHUPOBATH BBIBOIbI;

MIPOBOJUTH NMPH HEOOXOAMMOCTH CEPUI0 MPSMBIX U3MEPEHHM, ONpenenss cpeHee 3HaUYeHue U3MepseMoin
BenM4uuHBl ((hOKycHOE paccTrosiHue coOMparomei JMH3bI), 00OOCHOBBIBATH BBHIOOpP CrHoco0a H3MEpEHUs
(M3MepHuTENBHOrO IPUOOpPa);

IIPOBOJUTh HCCIIE0OBAaHUE 3aBUCHUMOCTEH (PM3UUECKUX BEIWYHMH C UCIOJIb30BAHUEM MPSIMBIX MU3MEPEHHUH
(3aBUCUMOCTb TIYTH OT BPEMEHHU IPU PAaBHOYCKOPECHHOM [BM)XKCHHUHU 0€3 HayaJlbHOW CKOpPOCTH, MEpUona
KoJIeOaHUH MAaTEeMaTUYeCKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH YTJla OTPaXEHHUS CBETa OT yria
NaJIEHUs U yIJla IPeJoOMIICHHUs OT yrja MaJeHus): IUIAaHUPOBaTh UCCIIEI0BAaHUE, CAMOCTOSTENILHO cOOUpATh
YCTAHOBKY, (PMKCUPOBATh Pe3y/bTaThl NOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH B BUAE TaOIHIl U
rpauKoOB, JeaTh BHIBOBI IO PE3YIbTaTaM UCCIIEOBAHUS;

IPOBOJUTh KOCBEHHBIE M3MEpPEHMsI (PU3MUECKMX BEJIWYHMH (CpeiHsAs CKOPOCTh M YCKOPEHHE Tena IpHU
PaBHOYCKOPEHHOM JBM)KCHUH, YCKOPEHHE CBOOOJHOTO MaJeHUs, KECTKOCTb MPYXKUHBI, KOIPPHUIUEHT
TPEHUS CKOJIBKEHUS, MeXaHU4YecKast paboTa U MOIIHOCTb, YaCTOTa U MEPHOA KoJeOaHHH MaTeMaTHIECKOTO
U NPYKUHHOIO MasiTHUKOB, ONTHYECKas CUila COOMpArOLIel JIMH3BI, PaJHOaKTUBHBINA ()OH): INIAHUPOBATH
U3MEpEHUs, cOOMpaTh IKCIEPHUMEHTAIBHYIO YCTAHOBKY U BBIIIOJIHATh U3MEPEHUs, CIEeNysl MPeI0KEHHOM
MHCTPYKLIUM, BBIYUCIIATh 3HAYCHHWE BEJIMYMHBI W aHAIM3MPOBATH IOJNYYCHHBIE PE3YNbTaThl C Y4ETOM
3aIaHHOMU MTOTPEIIHOCTH U3MEPEHU;

co0Jro1aTh MpaBuiIa TEXHUKU OE30MaCHOCTH MU paboTe ¢ 1abopaTopHBIM 000pYyI0BaHUEM;

pasnuyaTh OCHOBHBIE NPU3HAKU H3YYEHHBIX (PU3MYECKUX MOJEJCi: MaTepuaibHas TOYKa, aOCOIOTHO
TBEPJIOE TEJO, TOYCUHBIH MCTOYHHK CBETa, JIy4, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HyKJIOHHAas
MOJIeJIb aTOMHOTI'O S/1pa;

XapaKTepu30BaTh NPUHIIUIIBI JEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUYECKHX YCTPOWCTB C OMOPOM Ha UX
onucaHus (B TOM YHUCIIE: CIMJIOMETpP, AATYMKH IOJIOKEHHsI, PACCTOSHUS M YCKOPEHHs, pakera, 9XO0JoT,
OYKH, NEpUCKoMN, (oToanmnapar, ONTUYECKHE CBETOBOBI, CHEKTPOCKOI, NO3MMETp, kKamepa BuibcoHa),
UCTIOJIB3Ys 3HAHUS O CBOMCTBAaX (PM3UUECKUX SABICHUN U HEOOXOMMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;
UCIOJIb30BATh CXEMbl U CXEMATUYHbIE PUCYHKH H3YUEHHBIX TEXHHUYECKUX YCTPOMICTB, MU3MEPHUTEIbHBIX
nprOOPOB U TEXHOJIOTMYECKHX MPOLIECCOB MPU PEIICHUN y4eOHO-TIPAKTUYECKHUX 3a7a4, ONTUYECKHE CXEMBI
TUIs1 IOCTPOCHHUS U300paKEeHHI B TUIOCKOM 3€pKaJie 1 COOMPAIOLIeH JIHH3E;



MPUBOAUTE NMPUMEPHI (HAXOAUTh MHPOPMALIHIO O MPUMEpax) MPAKTUYECKOr0 UCIIOIb30BaHUS (PU3NUECKUX
3HAaHUN B TIOBCEAHEBHOW >KM3HM IJIsi oOecrieueHuss O€30MacHOCTH MpU OOpalieHuu ¢ mnpubopamMu u
TEXHUYECKMMHU YCTPOWCTBAMH, COXPAHEHHUS 30POBBS U COOIOZCHUS HOPM 3KOJIOTMYECKOTO IMOBEICHUS B
OKpY>Karolleu cpere;

OCYLIECTBIATh TMOUCK HMH(pOpMaruu (Qu3nyeckoro coaepxaHus B VIHTepHeTe, CaMOCTOSTENBHO
(bopMynHpys MOUCKOBBIN 3aIIPOC, HAXOAUTH MYTH ONpPEAETICHUs JOCTOBEPHOCTH MOTYYSHHOM HH(pOopMaun
Ha OCHOBE MMCIOIINXCS 3HAHUN U OMOJHUTEIBHBIX HCTOYHUKOB;

UCTOJIb30BATh IPH BBINOJHEHUH YYEOHBIX 33/JaHUN HAYYHO-TIOMYJSIPHYIO JIUTepaTypy (usmueckoro
COJZIEpKaHus, CIIPaBOYHbIE MaTEpUabl, PeCypchl ceTH MHTepHET, BIageTh NpuéMamMu KOHCIIEKTUPOBaHUS
TEKCTa, MpeoOpa3oBaHus HHPOPMALMHU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

co3/1aBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIC COOOILIEHHMS Ha OCHOBE MH(POpPMAlMU M3 HECKOJIBKUX
UCTOYHHUKOB (U3UYECKOTO COJIEpXKaHMs, NyOIWYHO TPEACTABIATh pPE3yJNbTaThl IMPOEKTHOM WM
HCCIIEA0BATENIBCKON NEATEIIBHOCTH, IIPU 3TOM I'PAMOTHO MCIIOJIb30BaTh U3YUYCHHBIN NOHATUNHBIN anmapar
U3y4aeMoro pasjena (U3MKH U COINPOBOXKAATh BBICTYIUIEHHE IpEe3eHTalued ¢ yu4€ToM O0COOEHHOCTEH
ayUTOPUH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHme pa3iesioB U TeM K o (undposbie)
n/n NporpaMmbl Bcero OHTPOJIBHbIC paKTHieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecype

Pa3nes 1. ®u3nka u e€ posib B NO3HAHHM OKPY/KAIOIIEro MIUpa
1.1 ®dusnka - HayKa 0 MPUPOIC 2 bubmorexa LIOK

’ YK PHpOA https://m.edsoo.ru/7f416194

Bbu6nmuoreka [IOK

1.2 PH3UICCKUE BETHHHEL 2 ! https://m.edsoo.ru/7t416194
13 E . ) 1 bu6mmoreka [IOK

. CTECTBEHHOHAYYHBI METOJ MTO3HAHUS https://m.edsoo.ru/7416194
Uroro no pazneny 6
Pa3znea 2. [lepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BelllecTBa
2.1 CtpoeHue BelecTBa 1 bubmorexa LIOK

' p B https://m.edsoo.ru/7f416194
29 JIBr>KeHME U B3aMMOJICMCTBUE YaCTHI] ) 1 bubnmoreka [JOK

’ BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperatHble COCTOSIHUSI BEIIECTBA 2 Bubmorexa IIOK

' https://m.edsoo.ru/7t416194
Hroro no pazneny 5
Paznen 3. /IBu:keHne u B3auMojieiicTBue TeJ
3.1 MexaHuueckoe ABHKEHUE 3 Egggp/l/;re;:sc]iorﬁﬁ 416194
32 Nuepuusi, Macca, IIIOTHOCTh 4 1 Egg:?ﬁeeﬁiorﬁﬂ 416194
3.3 Cura. Bune! cun 14 1 2 Bubmiorexa LJOK

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




Hroro no pazneny 21

Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUIKOCTEH M ra3oB

41 [asnenue. Ilepenaya napiieHus: TBEpABIMU 3 Bbu6nmuoreka [IOK

’ TeJaMH, JXUIKOCTSAMH U razaMu https://m.edsoo.ru/7f416194

bu6mmoreka [IOK

4.2 Jlasnenne KuKocTH > https://m.edsoo.ru/7f416194
Bbu6nmuoreka [IOK

4.3 ATMOChepHOE JaBieHNE 6 https://m.edsoo.ru/7f416194

44 JlelicTBUE KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 ) 3 bubnuorexa [JOK

’ B HUAX TEJIO https://m.edsoo.ru/7f416194

Hroro no pazneny 21

Paznen 5. PaboTa 1 MOIIHOCTB. JHEpPIUs
bu6mmoreka [IOK

>1 Pabota u momHocTS 3 I https://m.edsoo.ru/7f416194
bu6mmoreka [IOK

32 HpocThie mexanusMel > ! https://m.edsoo.ru/7f416194
Bbu6nmuoreka [IOK

>3 Mexanmueckas sHeprus 4 1 1 https://m.edsoo.ru/7f416194

Hroro no pazneny 12

PesepBHoOeE Bpems 3

OBUIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 68 4 12




8 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHMe pa3/iejioB U TeM (undposbie)
Ne n/m NpOrpamMmbl Bcero :f;;:fb(:ﬂbn”e ;[;)62::;11;1;[‘16041/16 o0pa3oBaTe/ibHbIE
pecypchbl
Pazpen 1. TenioBble iBJIeHUSA
. bu6mmoreka [IOK
1.1 CtpoeHue U CBOWCTBA BEIIECTBA 7 https://m.edsoo.ru/7f418 1 ce
bubnmoreka [JOK
1.2 Teroseie npoueccs! 21 ! > https://m.edsc]){).ru/ 7f4181ce
Htoro no pasneny 28
Pa3nes 2. DiekTpuyeckue M MATHUTHbBIE SIBJICHUSA
21 DneKTpuYecKue 3apsiibl. 3apsyKEHHBIE Tella 7 1 bubnmoreka [JOK
’ U UX B3aMMOJIEHCTBUE https://m.edsoo.ru/7{f4181ce
2.2 ITOCTOSIHHBIN 2IIEKTPUYECKUM TOK 20 2 7 E;IS:I;I/(;E??S(I)I()OIE 1784181 ce
2.3 MarHuTHbI€ SIBICHUS 6 1 1.5 E;IS:I;I/(r)rTleeﬁscI)l()Orllf 1784181 ce
24 DneKTpoMarHuTHast UHAYKIUS 4 Egggp/l/;ree?siori 1764181 ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5




9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHMe pa3/iejioB U TeM (undposbie)
Ne m/n NpOrpamMmbl Bcero ;C;);OTpr(:nbnme g;’;ﬁﬁmem"e o0pa3oBaTe/ibHbIE
pecypchl
Pa3zgen 1. Mexanunyeckue siBJIeHUS
11 MexaHH4eCcKOe OIBMKEHNUE U CIIOCOOBI €I0 10 1 bu6mmoreka [IOK
’ OITHCAHUS https://m.edsoo.ru/7f41a4a6
. Bbu6nmuoreka [IOK
1.2 BsanmozelicTaue Ten 20 I 3 https://m.edsoo.ru/7f41a4ab6
bu6mmoreka [IOK
1.3 3aKoHbI COXpaHCHHS 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3zgen 2. Mexanun4yeckue KoJe0aHUA M BOJHBI
2.1 Mexannueckue KoJieOaHus 7 3 E;IS:'I;I/(r)rTle;‘?scI)l()Orllf 17841406
2.2 MexaHn4eckne BOJHBI. 3BYK 8 1 3 Egsgzﬁeeﬁiorﬁﬂ f41a4a6
Htoro no pasneny 15
Pa3znen 3. DiieKTpPOMArHUTHOE 10J1€ U 3JIEKTPOMATHUTHbIE BOJIHbBI
31 DJIEKTPOMArHuTHOE TOJIE U 6 ) bu6mmoreka [IOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6
Pa3nen 4. CBeToBbI€ IBJIEHUS
4.1 3aKOHBI pacpOCTPAHECHHS CBETA 6 2 Egsgzﬁeeﬁiorﬁﬂ 41a4a6
4.2 JIuH3BI 1 onTHYECKHE TTPUOOPHI 6 3 bubmorexa [IOK

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




bu6mmoreka [IOK

4.3 Paznosxenune 6eoro cBeta B CIEKTP 3 2 https//m.edso0o.ru/7f41adat
Htoro no pasneny 15
Pa3gen 5. KBanToBbIe IBJICHUSA
5.1 Hcnyckanne 1 MorIomeHne cBeTa aTOMOM 4 1 bubmorexa LIOK
’ Y m https://m.edsoo.ru/7f41a4a6
Bbubnmunoreka [IOK
32 CTpoeHme aToMHOrO 57pa 6 I https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHblie peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znea 6. [loBTOpUTEILH0-00001HAKO NI MOYJIb
6.1 [ToBTOpEeHME M 0000IIEHNE COMEPIKAHUS 9 ) bu6mmoreka [IOK
' Kypca ¢u3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBLIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 102 27




INIOYPOYHOE IINIAHUPOBAHHUE 7 KJIACC

KoanuectBo DJIeKTPOHHBbIE HU(PPOBBIE
Jara
Ne i/ Tema ypoka 4acoB oOpa3oBaTe/ibHbIE
U3y4eHus
Bcero pecypchl
1 ®dusuka — Hayka o npupoje. ABnenus npupoasl. Guzndeckue 1 01.09.2025
SIBIICHUS
) MexaHuvecKkue, TeII0OBbIe, AIEKTPUUECKUE, MAarHUTHBIE, 1 02.09.2025
CBETOBBIE, 3BYKOBBIE SIBJICHUS
3 DuU3NYECKUE BEIUYMHBI U UX U3MEPEHUE 1 08.09.2025
4 VYpoxk-uccienopanue "M3mepenue TemnepaTypsl MpH MOMOIIHN 1 09.09.2025
KHUJIKOCTHOTO TEPMOMETpA U JaTYUKa TeMIieparypbl"” o
5 Eerecrmermnonay i seros mosmaL, Oriteane drsmaeenrx 1 15002005 BuOmiorea LIOK
9 e Al ' T https://m.edsoo.ru/ff09f72a
SIBIIGHUH C IIOMOILBIO MOJIEeTIei
VYpoxk-uccnenoanue "[IpoBepka runoTesbl: JaabHOCTh MOJIETA
6 IIapHKa, MYIEHHOTO TOPU30HTAIBHO, TeM OOJIbIIe, UeM OOoJIbIle 1 16.09.2025
BbICOTA ITycKa"
Crpoenue BemecTBa. ONbITHI, JOKa3bIBAIOIINE JUCKPETHOE but6mmoreka [IOK
7 1 22.09.2025
CTPOEHHE BEIECTBA https://m.edsoo.ru/ff09fe0a
bubnunorexa [IOK
8 JIBr>xeHue 4acTHI] BEIISCTBA 1 23.09.2025 https://m.edsoo.ru/fa013e
9 VYpoxk-uccnenoBanue «ONbITH 10 HAOIIOJEHHUIO TETIJIOBOTO 1 29.09.2025
paCUIMPEHHUSI Ta30B»
10 ArperaTHble COCTOSIHMSI BEILIECTBA 1 30.09.2025
B3aumocBs3p MeX1y CBOWCTBaMHU BEIIECTB B Pa3HBIX arperaTHbIX Butmiorexa [OK
11 COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM CTPOECHUEM. 1 06.10.2025
. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
12 Mexanudeckoe aBr>keHue. PaBHOMEpHOE U HEpaBHOMEPHOE 1 07.10.2025 bubmuorexa [JOK
JIBUKCHHE o https://m.edsoo.ru/ff0a05¢c6
13 CxopocTtb. Eqununel ckopoctu 1 13.10.2025 bubmorexa LIOK

https://m.edsoo.ru/ff0a079c




but6moreka [IOK

14 Pacuer nyt 1 BpeMeHM IBH>KEHUS 14.10.2025 https://m.edsoo.ru/f0a0acd
WNuepuust. 3akoH nHepuuu. BzaumoaeincTBue Ten Kak Npu4rHa bubmuoteka [JOK
15 20.10.2025
W3MEHEHUS CKOPOCTH JIBYKCHHS TEI https://m.edsoo.ru/ff0a0c10
ITmorHOCTE BemecTBa. Pacyer maccel 1 00beMa TeIa IO €ro but6mmoreka [IOK
16 21.10.2025
TUIOTHOCTHU https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «OnpeneneHne MIOTHOCTUA TBEPIOTO TEIa 10.11.2025
" " bubnunorexa [IOK
18 Pewmrenne 3amau no reme "[1noTHOCTH BemecTBa 11.11.2025 https://m.edsoo.ru/f0al 23¢
19 Cuna xak XxapakTepuCTHKa B3auMoaencTaus ten. Cuna 17.11.2025
ynpyroctu. 3akoH ['yka
Jlabopartopnast pabota «/3yueHne 3aBUCUMOCTH PACTSIKCHUS
20 . 18.11.2025
(medopmanuu) Ipy>KUHBI OT TIPHIIOKEHHOW CHITBDY
21 SBnenue tarorenus. Cumia TsHKECTH 24.11.2025
2 CBsi3b MEX]ly CHIIOHN TSXKECTH U Maccoit Tena. Bec tena. Pemenue 25.11.2025 bubnmoreka [JOK
3agad no reMe "Cuia Tsoxecta” T https://m.edsoo.ru/ff0al 778
23 Cuna TsKecTH Ha Ipyrux mianetax. dusnueckue 01.12.2025 bubmuorexa [{OK
XapaKTePUCTHKH IUIAHET o https://m.edsoo.ru/ff0al1502
24 Vsmepenue cu. JIHHAMOMET 02.12.2025 Domorexa [IOK
p ) p T https://m.edsoo.ru/ff0al8cc
bubnunorexa [IOK
25 Bec tena. HeBecomocTh 08.12.2025 https://m.edsoo.ru/ff0al 778
2% CroxeHne IByX CHJI, HAIPABJICHHBIX MO OJHON MPSMOM. 09.12.2025 bubnuorexa [{OK
PaBHonelicTBYIOIIAs CHIT o https://m.edsoo.ru/ff0ala70
27 Pemenue 3anay no teme "PaBHoxelcTByromas cui' 15.12.2025
28 TpeHue CKoNbKEHU U TPEHUE NTOKOsA. TpeHue B IPUPOAE U 16.12.2025 bubmuoteka [JOK
TEXHHUKE o https://m.edsoo.ru/ff0alb9c
2 H§60p;TopHaﬂ pabora «M3yueHue SaBI/IIfI/IMOCTI/I CI/IJI'IcH TpEHUs 72 122025 Bubnmorexa [[OK
CKOJILAEHIS OT CHIIbL IaBJICHHS 1 XapaKTepa CONPUKAcatouxcs 12, https://m.edsoo.ru/f0al cc8
MTOBEPXHOCTEN»
30 Pemenue 3a1au Ha onpeereHNe paBHOICUCTBYIONIEH CUITbI 23.12.2025




Pemenue 3amau mo remam: «Bec Temay, «I'paduyeckoe

but6moreka [IOK

31 n3o0pakenue cuny, «Cuiibl», «PaBHOIEHCTBYIOIIAS CHIT) 29.12.2025 https://m.edsoo.ru/ff0alde0
KonTpomnpHas padota o Temam: «MeXaHUYECKOE IBHIKECHUEY,
32 «Macca, mIIoTHOCTBY, «Bec Temay, «I'padudeckoe nzo0paxeHue 30.12.2025
cuiny, «CHiabDy
33 JHanenue. CriocoObl yMEHBIIICHUS U YBEIIMUCHUS JTABJICHUS bubmorexa LIOK
https://m.edsoo.ru/ff0a20a6
34 JlaBrmeHue ra3a. 3aBHCUMOCTD JIaBJICHHUS ra3a OT 00bEMa, but6mmoreka [IOK
TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 [Iepenaua naBiieHUs: TBEPABIMH TEJIAMH, )KUIKOCTAMU U Fa3amHu. bubnunorexa [IOK
3akoHn [lackains https://m.edsoo.ru/ff0a25b0
36 JlaBieHue B )KMAKOCTH Y ra3e, BLI3BAHHOE JICHCTBUEM CHUJIbI bubnunorexa [IOK
TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau o teme «JlaBiieHre B KHUJIKOCTH U T'a3e. 3aKOH but6mmoreka [IOK
ITackaisi» https://m.edsoo.ru/ff0a2826
bubmuorexa [{OK
38 Coobmaromecs cocy ! https://m.edscl)_f).ru/fan2970
39 I'mppasinueckuii npece bubmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. I1opLIHeBOM )KUIKOCTHBIN HACOC
Sl oBonstn Sewmm. Sasmermoon ATwocbeproro xassenis o BuGnrorexa LIOK
BLICOTBI HaJl yDOBHEM MOPSL https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATmMocdepHoe aBlieHHe Eggg@ﬁiﬁiﬂi ff0a2b5a
43 W3mepenune atmoceproro gasnenus. OnbiT Toppuyenu E?t]?f:?/ﬁfﬁligﬁﬁ/ 020 da8
44 3aBUCHMOCTH aTMOC(HEPHOTO JABJICHHS OT BHICOTHI HAJl ypOBHEM bubnuorexa [{OK
Mops https://m.edsoo.ru/ff0a2fc4
45 Bbapomertp-anepoua. ATMocdepHoe JaBIeHHE HA Pa3THUHBIX bu6muoteka [JOK
BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amad mo reme "AtMmochepHoe paBieHue"




47 JlericTBUE ®KUJIKOCTH U Ta3a HA MOTPYKEHHOE B HUX TEJIO. bubmuoTexa [{OK
ApxumenoBa cuia https://m.edsoo.ru/ff0a3276
48 JlaGopatopnas pabdora «OnpeaeneHne BHITAIKHBAIOIIEH CHUJIBI, bubmuoteka [JOK
JEHCTBYIONIEH Ha TEJIO, TOTPY>KEHHOE B KHUIKOCTHY https://m.edsoo.ru/ff0a33fc
o | oo bomns ks Beorsoaus oo Bumorera 10K
Teray https://m.edsoo.ru/ff0a3514
bu6muoreka [IOK
>0 Hnagasme rex https://m.edsg).ru/fan3a96
51 Jlaboparopnas pabota "KoHCTpyrpoBaHue apeomMeTpa Win
KOHCTPYUPOBAHME JIOJKU U ONpeaeIeHUE €€ rpy30N0abEMHOCTH"
52 gf)];l;}lfi;oenia;i;;;:e(?jf?;nzll_{[g: iifiel;;;flf;, JKUIKOCTEN U Bubmuorexa LIOK
30y https://m.edsoo.ru/ff0a3654
bubnmoreka [JOK
53 Mexanmieckas pagora bitpesi edepo /3182
54 MoutHocTh. EnUHUIBI MOIIIHOCTH Eggi@ﬁiﬁ(ﬁ(ﬁf I£f0a3 82
55 VYpok-uccnenosanue "Pacyér MOIHOCTH, pa3BUBAEMOI IpU
noanbéMe o jectauie"
56 [IpocTteie Mexann3mbl. Peiuar. PaBHOBecHe cil Ha pblyare
57 KouTpomnbHas pabota no Teme «JlaBieHue TBEpIbIX TE,
KUIKOCTEH U Ta30B» / Beepoccuiickas mpoBepoyHast paboTa
| Loy T e o e oenene Buniorosa LOK
HpoBepouHas pabota https://m.edsoo.ru/ff0a4ffe
59 Prryaru B TexHuke, ObITy 1 nipupoje. JlaboparopHas pabota bubmuorexa [{OK
«MccrnenoBanue yclOBH paBHOBECHS phlyaray https://m.edsoo.ru/ff0a478e
60 Pemenue 3agau no teme «Y CiOBUSI pABHOBECHSI pblUara» bubmorexa LIOK
https://m.edsoo.ru/ff0a48a6
61 Koaddumnment nonesnoro aeicteust mexanusma. Jlaboparoprast

pabota «M3mepenue KII/I HakKIIOHHON TIIOCKOCTI




but6moreka [IOK

62 Pemenue 3agau mo teme "Pabota, momuocTh, KITJ1" 1 https://m.edsoo.ru/f0adcds
63 Mexannueckas sHeprusi. Kunetnueckas u HoTeHIMAIbHAS 1 bubmuoteka [JOK
SHEPTH https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHHSI MEXaHUYECKON IHEPIUU 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a4360
VYPOK-3KCIIEPUMEHT 110 TeME "DKCIIEPUMEHTAIbHOE ONPE/EIICHUE
65 W3MEHEHUSI KHHETUYECKON U MOTEHIMAIBHON YHEPTUH TTPU 1
CKATBIBAHUHM TeJIa IO HAKJIOHHOMW MJIOCKOCTH"
66 KonTponpHas pabota o Teme «PaboTa M MOITHOCTh. DHEPTHUS» 1
67 PesepBubIil ypok. Pabora ¢ Tekctamu mo Teme "MexaHudeckoe 1 bubmuorexa [{OK
IBUKEeHHE" https://m.edsoo.ru/ff0a4ee6d
63 PesepBHblii ypok. Pabota ¢ Tekctamu o teme "Pabora. 1
MoutHocts. DHeprus'
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




8 KVIACC

KouanuecrBo Jara DJIEKTPOHHBIE HH(PPOBbIE
Ne i/ Tema ypoka 4acoB oOpa3oBaTe/ibHbIE
U3y4eHust
Bcero pecypchl
OCHOBHBIE MOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKON TEOPUHU U UX bubmuorexa [{OK
1 1 02.09.2025
OTIBITHBIE OJITBEPKACHUS https://m.edsoo.ru/ff0a5256
2 Macca u pazmep aTOMOB U MOJIEKYJI 1 03.09.2025
3 Monenu TBEPAOTO, )KHUIKOTO U Ta3000pa3HOTO COCTOSTHHIMA | 09.09.2025 bubnmoreka [JOK
BeleCcTBa e https://m.edsoo.ru/ff0a540e
OOBsicHEHNEe CBOMCTB TBEPOTO, JKUIKOTO M Ta3000pa3HOTO
4 COCTOSIHMI BEILIECTBA HA OCHOBE MOJIOKEHUM MOJIEKYJISIPHO- 1 10.09.2025
KUHETHUYECKON TEOpUU
bubnunorexa [IOK
5 Kpucrannmuueckue u amop¢HbIe Tena 1 16.09.2025 https://m.edsoo.ru/fa5800
but6mmoreka [IOK
6 CmauuBaHue U KanuuIsipHOCTh. [I0BEpXHOCTHOE HATSHKEHUE 1 17.09.2025 https://m.edso0o.ru/f0a5530
bubnunorexa [IOK
7 TemnoBoe paclIMpEeHHE U CXKATUE 1 23.09.2025 https://m.edsoo.ru/f0a5a26
] Temnepatypa. CBs3b TEMIIEPATYPBI CO CKOPOCTHIO TEIIOBOTO 1 24.09.2025
JIBUYKCHHSI YACTHI]
. bubnunorexa [IOK
9 Buyrtpennss sueprusi. CriocoObl ”3BMEHEHHS BHYTPEHHEH SHEPT U 1 30.09.2025 https://m.edsoo.ru/f0a5c60
but6mmoreka [IOK
10 Bunsl Teronepenaun 1 01.10.2025 https://m.edsoo.ru/f0a6412
Ypok-koupepennus "[IpakTuueckoe UCIOTH30BAHNUE TETIIOBBIX bubnuorexa [{OK
11 . " 1 07.10.2025
CBOMCTB BEILIECTB U MaT€pPHAJIOB B IEJIAX SHEProcOeperKeHMUS https://m.edsoo.ru/ff0a65¢c0
bubnunorexa [IOK
12 KonuuectBo TemnoTel. Y aeabHas TEMIOEMKOCTD 1 08.10.2025 https://m.edsoo.ru/fRa6976
13 VYpaBHeHue TeroBoro 6ananca. TemiooOMeH 1 TeTIoBOe 1 14.10.2025 bubnuoTexa [JOK
paBHOBeCHE T https://m.edsoo.ru/ff0a7088




Jlaboparopnas padota "UccnenoBanue sSiBIEHUS TEIIIO0OMEHA

but6moreka [IOK

14 IIPU CMEIIUBAaHUU XOJIOAHOM U ropstueii Boab!" 15.10.2025 https://m.edsoo.ru/ff0a6a98
15 Pacyer konmdecTBa TEMIIOTHI, HEOOXOUMOTO ISl HATPEBaHUS 21.10.2025
TeJa U BBIAETSIEMOT0 UM IPH OXJIAXACHUU
16 Jlaboparopnast pabota "OnpeseneHne yaeabHOU TeIIIOEMKOCTH 22102025 bubmuorexa [{OK
BemiecTa" T https://m.edsoo.ru/ff0a6bb0
bubnunorexa [IOK
17 DHeprus TOIUIMBA. Y IeTbHAs TEII0Ta CrOPaHUs 11.11.2025 https://m.edsoo.ru/ff0a7bsa
18 [InaBneHue u oTBEpICBaHNE KPUCTATUIMYECKUX TEJl. Y IebHAas 12.11.2025 but6mmoreka [IOK
TEIUIOTA TUIABIICHUS T https://m.edsoo.ru/ff0a71d2
19 Jlaboparopnast pabota "OnpeaeneHne yaeabHOU TeTIOTHI 18.11.2005 bubmuorexa [{OK
TUTaBJICHUS JIbaa" T https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBanue u koHaeHcanus. Vcapenue 19.11.2025 bubmorexa LIOK
poOLPp A L P T https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas Termiota mapooOpa3oBaHus U KOHACHCAITUH. but6mmoreka [IOK
21 25.11.2025
3aBHCHUMOCTh TEMIIEPATYPBI KUIIEHHSI OT aTMOC(HEPHOTO JaBJICHUS https://m.edsoo.ru/ff0a786¢
2 Brnaxxnocts Bo3nyxa. Jlabopatopnast padora "Omnpenenenue 26.11.2025 bu6muoteka [JOK
OTHOCHUTEIILHOH BJIQXXHOCTH BO31yXa" T https://m.edsoo.ru/ff0a7628
23 Pemenue 3agau Ha onpeiesieHne BIaXXHOCTH BO3AyXa 02.12.2025
24 [Tpunuuns! paboTel TermaoBbix aBurateneil. [laposas TypOuHa. 03.12.2025
JlBurarenab BHYTPEHHETO CTOpaHUs
KIIJI TermoBoro asuratens. TernaoBele ABUTATEIN U 3alIUTa but6mmoreka [IOK
25 o 09.12.2025
OKpy>Karomel cpeibl https://m.edsoo.ru/ff0a7c7c
26 3aK0H COXpaHEHUS U MIPEBPAIEHHUS YJHEPTUH B TEIUIOBBIX 10.12.2025
mporeccax
[ToaroroBka Kk KOHTPOJILHOM paboTe mo TeMe "TermnoBbie bubmuorexa [{OK
27 9 " 16.12.2025
aBieHHs. MI3MeHeHne arperaTHbIX COCTOSIHUI BelecTBa https://m.edsoo.ru/ff0a832
KonrponsHast padora no teme "Temosslie siBneHus. M3menenue bu6muoteka [JOK
28 . W 17.12.2025
arperaTHbIX COCTOSIHHI BEIECTBa https://m.edsoo.ru/ff0a86ae
29 DnekTpusanus Teil. J[Ba poaa 3JIeKTpUUYECKUX 3apsI0B 23.12.2025
30 Ypok-uccienoBanue "IneKkTpu3anus TeJl UHAYKIHUEH U IpU 24.12.2025




CONPUKOCHOBEHUH "

31 B3anmMopeiicTBre 3apskeHHBIX Tell. 3akoH KynoHa 30.12.2025 Eggg@ﬁiﬁiﬂi 028’ 7cd
32 Dnektpuyeckoe nose. HanpsykeHHOCTh JIEKTPUUECKOTO MOJIs. bubnmoreka [JOK
[TpuHIUTT CyTIEPIIO3UITUH DIIEKTPUUCCKHUX MOJICH https://m.edsoo.ru/ff0a8a0a
33 Hocurenu snekTpuyeckux 3apsai0B. DIeMEHTapHbIN 3apsijl.
CrpoeHue aToMa
34 IIpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHMSI SIIEKTPUUECKOTO bu6muoteka [JOK
3apsa https://m.edsoo.ru/ff0a8ef6
35 Pemrenne 3a1a4 Ha IPUMEHEHUE CBOMCTB 3JIEKTPUYECKUX 3apsI0B bubmorexa [IOK
https://m.edsoo.ru/ff0a90cc
36 DJIEKTPUYECKUH TOK, YCIOBUSA €r0 CyllecTBOBaHUsA. ICTOUHUKH bubmuorexa [{OK
ANEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JIefcTBUSI 2IIEKTPUUECKOTO TOKA bubmorexa [IOK
https://m.edsoo.ru/ff0a96b2
38 Ypoxk-uccienopanue "JledcTBUE AIEKTPUUECKOTO OIS Ha
MIPOBOJIHUKYU U AUDJICKTPUKH"
39 DJIEKTPUYECKUI TOK B METaJlIaX, )KUIKOCTSIX U ra3ax bubmorexa LIOK
’ https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYecKas 1Ienb U €€ COCTaBHbIE YaCTH
41 Cuna toka. JlabopatopHas paborta "V3mepeHue u peryaupoBaHue bubnmoreka [JOK
CHWJIBI TOKa" https://m.edsoo.ru/ff0a8bd6
47 Dnektpuyeckoe HanpsbkeHue. Bonbtmetp. JlabopaTopHas pabora bubnuorexa [{OK
"N3mepeHue U peryiupoBaHie HAMPSKCHUS " https://m.edsoo.ru/ff0a9%¢14
43 CornpoTuBiieHHE MPOBOAHUKA. Y JEIBHOE COMPOTUBIICHUE bubmmoreka [JOK
BelecTBa https://m.edsoo.ru/ff0aa738
| Depmorme o S e Bumorera 10K
MOIEPEYHOI0 CEUCHUS U MaTepruaia" https://m.edsoo.ru/ff0aa738
45 3aBHUCUMOCTb CHJIBI TOKA OT HampsiKeHus. 3akoH OMa juist but6mmoreka [IOK

ydacTKa Lenu

https://m.edsoo.ru/ff0aad4a




Jlaboparopnast padota "HccnenoBaHue 3aBUCIMOCTH CHJIBI TOKa,

but6mmoreka [IOK

46 ", €ro uepe3 Pe3rucTop, OT CONPOTHUBIIEHUS PE3UCTOPA U
AT pesp P " P p P https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUS Ha PE3UCTOPE
47 [TocnenoBarenbHOE U MapaJUIETbHOE COCTUHEHUS MPOBOJHUKOB
JIaGoparopnas padora "IIpoBepka mpaBuiia CI0KEHUS
48 Ham SII))KGHII)/Iﬁ I pI/I ocie (E)BaTeIJ)IbHOBI COCITUHECHUHU IIB Bubmiorexa IIOK
p " P A A JBYX https://m.edsoo.ru/ff0aaaS8
PE3UCTOPOB
49 Jlaboparopnas padota "[IpoBepka mpaBuia IJis CUIIbI TOKA MPU bubnuoTexa [{OK
napajieIbHOM COSJMHEHUHU Pe3UCTOpOB" https://m.edsoo.ru/ff0aadle
50 Pemenue 3anauy Ha npuMeHeHHe 3aKkoHa OMa AJ1s Pa3IuyHOro bubmuoteka [JOK
COCTMHEHMSI TIPOBOTHUKOB https://m.edsoo.ru/ff0aaf8a
bubnunorexa [IOK
51 PaboTa 1 MOIIIHOCTH JJIEKTPHUUIECKOTO TOKA. 3akoH J[koyiaa-JleHa
m p ooy 1 https://m.edsoo.ru/ff0ab124
Jlaboparopnas padota "Onpezenenne padboThl U MOIITHOCTH bubmuorexa [{OK
52 "
AJIEKTPUUECKOTO TOKA https://m.edsoo.ru/ff0ab3e0
53 DNeKTpUUYECKUe 1N U MOTPEOUTENN NEKTPUIECKON YJHEPTHH B bubnmoreka [JOK
onITy. KopoTkoe 3ambikaHue https://m.edsoo.ru/ff0ab660
54 IlocTostTHHBIE MAarHUTHI, KX B3aMMOJICHCTBHE
55 Vpok-uccnenosauue "M3yuenne nonei NOCTOSHHBIX MAarHUTOB" bubmmorexa LIOK
P ya https://m.edsoo.ru/ff0ac3d0
MaruutHoe 1mojie. MarHuTHoe Iojie 3€MJIM U €r0 3Ha4YCHUE I but6mmoreka [IOK
56
’KM3HH Ha 3emiie https://m.edsoo.ru/ff0acOba
IToaroroBka K KOHTPOJILHOH paboTe 1Mo TeMe "DIIEKTPUIECKIE
57 3a iﬂbl 3a SDI(CHHBII)G Tena I/IEIX B3aUMOJICUCTBUA HECTOHHHBIP'I Bubmuorexa LIOK
P - 24P . " ) https://m.edsoo.ru/ff0abd2c
ANEKTPUUYECKUIN TOK
KoutponbHas padora mo TeMe "DIeKTpUUECKHE 3apsiab.
P p IeKTp pAnb bu6mrorexa [IOK
58 3apsiKEHHbIE TeJla U UX B3auMoiecTBus. [locTostHHBIN
o " o https://m.edsoo.ru/ff0abead
anekTpudeckuit Tok" / Becepoccuiickas mpoBepodHas paboTa
59 PezepHblil ypok. Pabota ¢ Tekctamu 1o teme "IlocTOSHHBIN bubmuoteka [JOK
aneKTpudeckuii ToK" / Beepoccuiickas nmpoBepouHas pabora https://m.edsoo.ru/ff0acdc6
60 OnbIT Dpcrena. MarHUTHOE TOJIE€ AJIEKTPUUYECKOTO TOKA bubnuorexa [{OK

MarauTHoe mose KaTyHIKU C TOKOM

https://m.edsoo.ru/ff0ac1d2




61

[IpuMeHeHne >eKTPOMarHuTOB B TeXHUKE. JlabopaTopHas
paborta "M3ydyeHne qeiicTBUS MAarHUTHOTO TOJIS HA TIPOBOJIHHUK C
TOKOM"

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DneKTpoABUTaTENb IOCTOSTHHOTO TOKa. VMcnonp3oBanue
JJIEKTPOJABUraTeIed B TEXHUYECKUX YCTPOUCTBAX U HA
Tpancmnopre. JlabopaTopHas paborta "KoHcTpynpoBaHnue u
u3yueHue paboThl AneKTpoaBuraress"”

bubnunorexa [IOK
https://m.edsoo.ru/ff0ac86¢

63

OmnsiTel Dapanes. 3aKOH AEKTPOMarHuTHOM HHAYKIMK. [IpaBuiio
Jlenna

64

Onekrporereparop. CrocoObl MOTyYEHUS AICKTPUICCKON
SHEPTUU. DIEKTPOCTAHIIMU Ha BO30OHOBIISIEMBIX UCTOYHUKAX
SHEPrUun

65

[ToaroroBka K KOHTPOJILHOM paboTe MO TeMe "INEKTPUIECKUE U
MarHUTHBIC SBJICHUS "

66

KontponbHas padota mo teme "DNeKTpUIECKUE U MarHUTHBIC
sIBJICHUS"

but6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

67

PesepBHbIit ypok. Pabora ¢ Tekcramu o teme "TernmoBsie
SIBIICHUS"

bubnunorexa [IOK
https://m.edsoo.ru/ff0acc5e

68

PesepBubIil ypok. PaGora ¢ Tekctamu o Teme "MarauTHbIe
sIBJICHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 KJIACC

KouanuecrBo Jara DJIEKTPOHHBIE HH(PPOBbIE
Ne i/ Tema ypoka 4acoB oOpa3oBaTe/ibHbIE
U3y4eHust
Bcero pecypchl
1 Mexanuyeckoe aBrxeHrne. MarepuanbHas TOUKa 1 01.09.2025
but6mmoreka [IOK
2 Cucrema otrcuera. OTHOCUTEIHLHOCTh MEXAHNYECKOT'O IABHKEHUS 1 02.09.2025 https://m.edsoo.ru/f0ad474
. bubnunorexa [IOK
3 PaBHOMEpHOE NMPAMOJIMHEITHOE ABUKEHHUE 1 03.09.2025 https://m.edsoo.ru/ff0ad19a
4 HepaBnomepHoe npsiMmonuHeitHoe aBuxenne. Cpeausis u 1 08.09.2025
MTHOBEHHAsl CKOPOCTh
. but6mmoreka [IOK
5 [IpsmonrHeiHOEe PaBHOYCKOPEHHOE IBUKEHHE. Y CKOPEHHUE 1 09.09.2025 https://m.edsoo.ru/f0adsd4
6 CxopocThb MPSIMOJIMHEHOTO PABHOYCKOPEHHOTO JABMXKEHHUSI. 1 10.09.2025
I'paduk ckopocT
JlaboparopHnast pabota "OrnpeeneHne yCKOpeHus Teja npu bubnuorexa [{OK
7 . " 1 15.09.2025
PaBHOYCKOPEHHOM JBM>KEHUH 110 HAKJIOHHOW TIOCKOCTH https://m.edsoo.ru/ff0adb18
8 CBobOogHoe nagenue ten. OneiTel [amunes 1 16.09.2025
9 PaBHOMEpHOE nBMXKEHUE IO OKpYKkHOCTH. [Iepuon u yacrtora 1 17.09.2025 bubmuoteka [JOK
oOparmienus. JInHeitHas ¥ yriioBas CKOPOCTH T https://m.edsoo.ru/ff0ael76
10 [lenTpocTpeMUTEIBLHOE YCKOPEHHUE 1 22.09.2025
1 Tepssiit 3axon H Bek 1 23002025  Dnbmorea LIOK
epBblif 3akoH HetoToHa. Bexktop cuiibt .09. https://m.edsoo.ru/f0ac612
. . but6mmoreka [IOK
12 Bropoii 3akon HetoTona. PaBHOI€HICTBYIOIIIAs Crla 1 24.09.2025 https://m.edsoo.ru/f0ac72a
. bubmuoteka [JOK
13 Tpernii 3akoH Hetorona. Cynepno3unus cui 1 29.09.2025 https://m.edsoo.ru/f0aco82
but6mmoreka [IOK
14 Pemenue 3a1au Ha mpuMeHeHue 3aKkoHOB HproToHa 1 30.09.2025 https://m.edsoo.ru/fach6e
15 Cuna ynpyrocrtu. 3akoH ['yka 1 01.10.2025 bubnmoreka [JOK




https://m.edsoo.ru/ff0aeca2

16 Pemenue 3agau no reme «Cuma ynpyroctu» 06.10.2025
17 JlaGopaTopnas pabora «OnpeaencHue KeCTKOCTH IPY>KUHBDY 07.10.2025 Eggﬁ%ﬁiﬁiﬂi ff0aced8
18 Cuna Tpenus 08.10.2025 Eftgilf/‘r’feﬁ‘s i(_)rli/ 0738
19 Pemenue 3amau no reme «Cuiia TpeHus» 13.10.2025 Eggi@ﬁiﬁ(ﬁ(ﬁf If0afa26
Jlaboparopnas padota "Onpeaenenne Ko3PpGUIMEHTA TPEHUS bubnuoTexa [{OK
20 " 14.10.2025
CKOJIb)KEHUS https://m.edsoo.ru/ff0af8be
1 Pemenue 3anau no teme "3akonsl HetoToHa. Cuna ynpyrocru. 15.10.2025 bubmuoteka [JOK
Cuna tpeHus" https://m.edsoo.ru/ff0aftb8e
2 Cuna TSKeCTH U 3aKOH BCEMHUPHOTO TATOTCHUA. Y CKOPEHUE 20.10.2025 bubmuorexa [{OK
CBOOOIHOTO Ta/ICHUS https://m.edsoo.ru/ff0atf044
VYpoxk-koHpepenuus "/IBukeHUe TeI BOKPYT TPaBUTALIMOHHOTO
23 nentpa (Conneunas cucrema). ['amaktuku" 21.10.2025
24 Pemenue 3agau no reme "Cusa TSKECTH U 3aKOH BCEMUPHOTO 22.10.2025 but6mmoreka [IOK
TATOTeHUS" https://m.edsoo.ru/ff0af5{8
25 [TepBast kocmuyeckasi ckopocTb. HeBecoMOCTh M eperpy3Kku 05.11.2025 bubmorexa LIOK
https://m.edsoo.ru/ff0af33c
26 Eiﬁﬁﬁﬁiiﬁi fﬁgﬁﬁfff I:;(;ZI cT Zzﬁﬁeﬁiﬁﬁf&f Z%iﬂfeﬁo 10.11.2025 Dubmiorexa [IOK
https://m.edsoo.ru/ff0afe36
MowmeHT cuisl. LleHTp TsKecTH
PaBHOBecue MarepuanbHOIl Touku. AOCOTIOTHO TBEPAOE TEIO.
27 PaBHOBecue TBEPIOTO TeJa € 3aKPETUIEHHON OCBIO BpAIICHUS. 11.11.2025
MowmeHT cuisl. LleHTp TsKecTH
28 Pemenue 3agau no reme "MomeHT cuibl. LlenTp Tsxectn" 12.11.2025 E?g:jﬁfii?rﬁ/ FOb02ba
29 [ToaroroBka Kk KOHTPOILHOM paboTe Mo TeMe "MexaHudeckoe 17.11.2025 bubmuorexa [{OK
nBukeHue. Banmoneiictsue ten" https://m.edsoo.ru/ff0b0408
30 KonrponbHas padora o teme "MexaHH4ecKoOe TBHKECHUE. 18.11.2025 bu6muoteka [JOK

BsaumogetictBue Ten"

https://m.edsoo.ru/ff0b06ec




Nmnynbe Tena. UMnynbse cuitbl. 3aKOH COXpaHEHW UMITYJIbCA.

but6moreka [IOK

31 Yrupyroe u Heynpyroe B3anMoJIeCTBHE 19.11.2025 https://m.edsoo.ru/ff0b07fa
" " bubmuorexa [{OK
32 Pemrenue 3agau no reme "3akoH COXpaHEHUs UMITYJIbCa 24.11.2025 https://m.edsoo.ru/f0b096c
33 ypOK-KO'I'{(l)epeHL[I/IH PeakTuBHOE ABUKEHUE B IPUPOAE U 25.11.2025
TEXHHUKE
bubnunorexa [IOK
34 Mexannueckas paboTa ¥ MOIIHOCTb 26.11.2025 https://m.edsoo.ru/f0b0as4
but6mmoreka [IOK
35 PaGota cuiibl TSKECTH, CUITBI YIIPYTOCTH U CHITBI TPEHUS 01.12.2025 https://m.edso0o.ru/f0b0dbS
36 Jlabopartopnast pabota «Ornpezaenenne padoThl CHIIBI TPSHUS TIPH 02.12.2025
PABHOMEPHOM JIBH>KCHHUH T€JIA 10 TOPU30HTAIbHON IIOBEPXHOCTU o
37 Casi3b sHEeprun 1 paboTsl. [loTeHInanpHas SHEPrus 03.12.2025
. bubnunorexa [IOK
38 Kunertnueckas sueprus. Teopema 0 KHHETUYECKOW SHEPTUU 08.12.2025 https://m.edsoo.ru/f0b0c32
39 3aKOH COXPAHEHMS YHEPTUHU B MEXAHUKE 09.12.2025
but6mmoreka [IOK
40 JlaGopatopHnas pabora «/3yueHre 3akoHa COXPaHEHUSI SHEPTUN 10.12.2025 https://m.edsoo.rw/f0b1 2fe
bubnunorexa [IOK
41 KonebaTenpbHOE TBUIKEHNE U €TI0 XapaKTePUCTUKU 15.12.2025 https://m.edsoo.ru/ff0b1858
bubnunorexa [IOK
42 3aryxaromue konebanus. BeiHyX1eHHbIe Konebanus. PezonaHc 16.12.2025 https://m.edsoo.ru/f0b20f0
43 MaremaTuyecKui U NPYKUHHBIA MasSTHUKU 17.12.2025
VYpok-uccrienoBanue «3aBUCUMOCTh IIeprUoia KoieOaHui oT bu6muoreka [IOK
44 22.12.2025
KECTKOCTH MPYKUHBI U MACCHI TPy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBparieHre SHEPTUK IPU MEXAaHHUECKUX KOJICOAHMSIX 23.12.2025
JlaGopaTopHnas pabora «OnpeaeneHue 4acToOThl U Ieproa bubmuoteka [JOK
46 . 24.12.2025
KOJIeOaHUH IPYKUHHOTO MasiTHUKA https://m.edsoo.ru/ffOblaec
JlaGopaTopnas pabora «IIpoBepka HE3aBUCUMOCTH MEPHO/IA bubmuoteka [JOK
47 r 29.12.2025
KoJieOaHu# Tpy3a, MOABEIICHHOTO K HUTH, OT MacChl Tpy3a» https://m.edsoo.ru/ff0b197a
48 Mexanndeckue BoJIHbI. CBOMCTBA MEXAHUYECKHX BOJIH. 30.12.2025 but6mmoreka [IOK




[IpoonpHBIE U TTOTIEPEYHbIE BOJTHBI

https://m.edsoo.ru/ff0b21fe

Ypok-koH(pepeHniusa "MexaHn4IecKrue BOJHBI B TBEPIOM TeJIe.

49 . "
CeiicMuueckue BOJIHbBI
50 3Byk. PacnipocTpaneHue U oTpaxxeHHe 3ByKa
51 VpOK-HccneHI[OBaHI/Ie "HabmioeHre 3aBUCIMOCTH BBICOTHI 3ByKa
OT YacTOTHI
52 I'poMKOCTB 3ByKa M BbICOTA TOHA. AKYCTHUYECKUI pE30HAHC
53 ypOK-KO'I'{(I)epeHHI/IH "V1pTpa3ByK U MH(]pa3BYK B PUPOJIE U bubmuoteka [JOK
TEXHHUKE https://m.edsoo.ru/ff0b23ca
54 [ToaroroBka Kk KOHTPOILHOM paboTe MO TeMe ""3aKOHBI bubmuorexa [{OK
coxpaHeHus. MexaHndeckue KoJeOaHus U BOJHBI" https://m.edsoo.ru/ff0b25f0
55 KonTpomnpHas pabota o Teme "3aKOHBI COXpaHEHUSI.
Mexannuyeckue KoieOaHus ¥ BOJHBI"
56 DNEeKTPOMarHUTHOE MoJie. DIEKTPOMATHUTHBIE BOJIHBI bubmmorexa HOK
https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
53 Ypok-koupepennus "[lkana 3meKTpOMarHUTHBIX BOJH. bubnmoreka [JOK
Hcnonp3oBanme 37€KTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSI3K" https://m.edsoo.ru/ff0b2fe6
59 VYpok-uccnenosanue "M3ydeHue CBONCTB AIEKTPOMArHUTHBIX bubnmoreka [JOK
BOJIH C IOMOIIbI0 MOOMIJIBHOTO TenedoHa" https://m.edsoo.ru/ff0b2cbc
60 Pemenue 3anau Ha OMPE/ENEHHE YaCTOTEI 1 JUTHHBI
ANEKTPOMArHUTHOM BOJTHBI
61 DnekTpoMarHuTHas nmpupoza ceera. CKopocTh cBeTa. BonHOBbIE bubnmoreka [JOK
CBOICTBa cBeTa https://m.edsoo.ru/ff0b31d0
62 Uctounuku cBeta. [IpsiMonuHeitHOe pacpoCTpaHEHUE CBETA. bubmuorexa [JOK
3armenust Connua u JIyHsl https://m.edsoo.ru/ff0b3658
63 3akoH oTpaxkeHus cBera. 3epkaia. Pemenue 3agau Ha bubnmoreka [JOK
MIPUMEHEHNE 3aKOHA OTPaKEHUS CBETa https://m.edsoo.ru/ff0b38c4
64 IIpenomiienue cBeTa. 3aKOH MPEIOMIIEHHSI CBETA bubmorexa [IOK
https://m.edsoo.ru/ff0b3aea
65 [TonHOE BHYTpEHHEE OTpakeHHUE CBeTa. Mcnonb30BaHME MOTHOTO bubnuoreka [[OK




BHYTPCHHET'O OTPAXKCHHA B OIITUYCCKUX CBETOBOAAX

https://m.edsoo.ru/ff0b3c5c¢

Jlaboparopnast pa6ota "HccnenoBaHue 3aBUCHMOCTH yTJIa

66 IIPEIOMJIEHHUSI CBETOBOIO JIy4a OT YyIJIa aJeHHs Ha TPAaHULE
"BO31yX-CTEKI0""
67 Ypok-koupepenius "Vcnonp3oBaHne MOJHOTO BHYTPEHHETO
OTPaXKEHUsI: CBETOBO/IbI, ONTUKOBOJOKOHHAs CBSI3b"
bubnmoreka [JOK
68 JInn3el. OnTryeckast cuiia TMH3bI https://m.c dscI)_E).ru IE0b3 e
69 [TocTpoeHne n300paskeHMid B TMH3aX bubmorexa LIOK
https://m.edsoo.ru/ff0b444a
70 JIa60paTop£{a;{ paborta “Onpez[eineHHe (1')'OKyCHOFO paccTosiHUS 1 bubmuorexa [{OK
OINITUYECKOH CHIIBI cCOOMpAIOIECH JTMH3BI https://m.edsoo.ru/ff0b4206
71 VYpoxk-koHpepenuus "OnTruueckue TMH30BbIe MPHOOPHI" E?g:f;;giﬁigﬁﬁ/ ff0c0aTe
72 ['ma3 kak ontuyeckasi cuctema. 3peHue bubmorexa [IOK
https://m.edsoo.ru/ff0b4684
73 Ypoxk-koHnpepenuus "edexrsl 3penus. Kak coxpanuts 3penue"
74 Paznoxenue 6enoro csera B ciektp. OmnbiTel HploTOHA. bubmuoteka [JOK
CrnosxeHue cieKTpaJbHBIX 11BETOB. Jlucmepcus cBeTa https://m.edsoo.ru/ff0c0f4c
s | Bepsmoymas pebors Ot o prnome Gt o B LOK
depes BETOBbIC (HIHTPH" https://m.edsoo.ru/ff0cOe2a
76 VYpok-npaktukyM "BoHOBBIE CBOMCTBA CBETA: AUCTEPCHS,
uHTepdepenus u nudpakuus”
77 OmeiTel Pe3epdopna u mmaneTapHast MOJIEb aTOMa bubmorexa [IOK
https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Moneins aroma bopa
79 Hcnyckanue u norsiouieHue ceera atoMoM. KBanTel. JInneiuaTsie bu6muoteka [JOK
CHEKTPbI https://m.edsoo.ru/ff0c144c
80 VYpoxk-npaktuky™m "HabntoieHre cuekTpoB ucmyckanus" bubmorexa LIOK

https://m.edsoo.ru/ff0c1550




but6moreka [IOK

81 Pa/IHOaKTHBHOCTS H €8 BUILI https://m.edsoo.ru/ff0c1672

82 Crpoenune aToMHOTO sipa. HyknoHHas Monenb bubmorexa [IOK

https://m.edsoo.ru/ff0c18ac

83 PanuoaktuBHbIC peBpanieHus. 30Tomnsl bubmmorexa LIOK

https://m.edsoo.ru/ff0clal4

84 Pemenue 3agau no reme: "PaguoakTuBHbBIC peBpalieHus" Bubmuorexa LIOK

https://m.edsoo.ru/ff0c1b4a

85 [Tepuon nmonypacmnana

36 Ypok-koHpepeHnus "PagnoakTuBHBIC U3TYYCHHS B IPUPOJIE, bubmmoreka [JOK
MeauIMHe, TEXHUKE" https://m.edsoo.ru/ff0c2126
S nepHbie peakuyu. 3aKOHbI COXPaHEHUS 3apsJ0BOTO U MAaCCOBOTO bubmuorexa [{OK

87
qucel https://m.edsoo.ru/ff0c1c58

88 DHeprus CBA3U aTOMHBIX sifiep. CBsI3b MacChl U SHEPTUU bubmorexa LIOK

https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3agau no reme "Snepueie peakiun'

Peakunu cunrtesa u nenenusd saep. Mctounnku suepruu CoHIA 1 but6mmoreka [IOK

90 ..
3BE3] https://m.edsoo.ru/ff0c1e88

91 Ypok-koudepennus "Anepuas suepretuka. JledcTBus
paJOaKTUBHBIX U3JTyYEHHUI Ha KUBBIC OPTAaHU3MBI"

[ToaroToBka K KOHTPOJIBHON paboTe 1Mo TeMe "IIEeKTPOMarHUTHOE bubmuoteka [JOK

92
moJie. DJIEKTPOMarHuTHbIE BOJHBI. KBaHTOBBIE siBIICHUS" https://m.edsoo.ru/ff0c223e

93 KonTtponbHas padoTa mo Teme "IIeKTpOMarHuTHOE T0JIE.

DneKkTpoMarHuTHbIe BOJIHBL. KBaHTOBBIE siBieHUS"

94 [ToBTOopenue, o6o0menue. JlabopatopHsie paboThI 1O KypCy bu6muoteka [JOK
"B3aumopetictBue ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenwue, 0600IIeHNE. Perenne pacueTHbIX U Ka4eCTBEHHBIX bubmuorexa [{OK

95 " "
3anad o reme "TernnoBbie IPOIEecChl https://m.edsoo.ru/ff0c2572

96 [ToBTOpenue, o0o0mIeHne. Perienne pacueTHBIX U Ka4UeCTBEHHBIX bu6muoteka [JOK
3aga4d no teme "KIIJ[ TemmoBsIx qBurarenci" https://m.edsoo.ru/ff0c2a22

97 [ToBTOpeHme, 0600meHne. Pemenne pacueTHBIX U Ka4eCTBEHHBIX bubnmnoreka [JOK




3aga4d no teme "KIIJ[ anekTpoycranoBok"

https://m.edsoo.ru/ff0c2b30

03 [ToBTOpenue, 0600meHNe. JlabopaTopHbie pabOTHI IO KypCy 1 bubmuorexa [{OK
"CBeToBbIC sIBJICHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu mo Teme "3aKOHbI 1 bubnunorexa [IOK
COXpaHEHHUs B MeXaHHKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenwue, o600meHne. Pabora ¢ TekcTamu Mo TeMe 1 but6mmoreka [IOK
"Konebanus u BoJIHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu no teme "CBeTOBbIC 1 bubnunorexa [IOK
siBJICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTropenue, 0600menue. Pabora ¢ TekCTaMu 1O TeMe 1

"KBanToBas u simepHas ¢puzmka"

OBIIEE KOJMYECTBO YACOB I10 ITPOTPAMME

102




MPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUA OCHOBHOU
OBPA30BATEJIbHOI ITPOI'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHUS

7 KJIACC

Kon
nposep
s1eMOro
pe3yJbT
ara

IIpoBepsiemble NpeIMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM 00pa30BaTe/IbHOM
MPOrpaMMbl OCHOBHOI'0 00111ero 00pa30BaHUus

1.1

HCITOJIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

pas3inyaTh SBJICHHS 10 ONMCAHUIO HX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (U3UYECKOE SIBIICHUE

1.3

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3NYECKHUX SBICHUH B OKPYXKAIOIIEM MHUPE, B TOM
yhciie (pusnveckue SBICHUS B MPUPOJIE, IPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIICTISITh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHUN

1.4

OINKCHIBATh M3YYECHHBIE CBOMCTBA TeNl M (U3UUECKUE SIBICHHS, HCIONB3Ys (pu3nueckue
BEJIMYMHBI, MPU OMNMCAHUM IPABWIBHO TPAKTOBATH (PU3NYECKUH CMBICI HCIOIb3yEMBbIX
BEJIMYMH, WX OOO3HAYCHHMS M €IUHMLBI (U3UYECKUX BEIUYMH, HAXOAUTh (OPMYIIHI,
CBSI3BIBAIOIME JAHHYIO (PM3UYECKYIO BEJMUUHY C IPYTMMHU BEJIMYMHAMH, CTPOUTH TpapuKu
U3YUYCHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEINYHH

1.5

XapaKTepu30BaTh CBOMCTBa Tel, GU3NYECKUE SBICHUS U MPOLECCHI, UCIOIb3YS U3YUYECHHbIE
3aKOHBI, TPU OTOM JaBaTh CIIOBECHYIO (OPMYIHMPOBKY 3aKOHa M 3alMChIBaTh €ro
MaTE€MaTU4YeCKOe BBIPAXKEHUE

1.6

OOBSACHATH (PU3UYECKHE SBICHUS, MPOLECCHl U CBOICTBA TEJl, B TOM YHUCIIE U B KOHTEKCTE
CUTyallMil IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATH IPUYUHHO-CIICICTBCHHBIC
CBSI3U, CTPOUTH OOBSICHEHHE M3 | — 2 JIOTMYECKUX IIaroB ¢ Omopoi Ha 1 — 2 M3ydeHHBIX
CBOMCTBa (PU3UYECKUX SBICHUH, PU3NUECKIX 3aKOHA WA 3aKOHOMEPHOCTH

1.7

pemaTh pacuéTHbIe 3a1a4M B | — 2 AeWCTBUS, UCIOIB3Ys 3aKOHBI U ()OPMYIIBI, CBA3BIBAIOIINE
(u3nyecKkre BEIMUMHBI: HA OCHOBE aHAINM3a YCJIOBUS 3aJlauM 3allMChIBaTh KPAaTKOE yCJIOBUE,
NOJCTABIATh (U3NYECKUE BEIMYUHBI B (OPMYIbl M TPOBOAMTH pACU€Thl, HAXOIUTh
CIPaBOYHBIEC JaHHbIE, HEOOXOIUMBIC MJs PEILIEHUS 3a/]ay, OLIEHUBATh PEATUCTHYHOCTh
HOJYYEHHOH (hrU3NYECKON BETMUMHBI

1.8

pacro3HaBaTh MpoOIEMbl, KOTOPHIE MOXKHO PEIIUTh HPU MOMOIIU (PU3UYECKUX METOOB, B
OINHCAaHUM MCCIIEOBAHUS BBIIENIATH IPOBEPSIEMOE MPEANONI0KEHUE (TUIIOTE3Y), Pa3IndaTh U
UHTEPIPETHPOBATh TOTYUYEHHBI pe3ynpTaT, HAXOJUTh OLIMOKM B XOJE OIbITA, JENaTh
BBIBOJIBI 10 €T0 PE3YJIbTaTaM

1.9

MPOBOAMTD OIBITHI 1O HAOMIOEHUIO (GU3NYECKUX SBJICHUM WM (PU3NYECKUX CBOMCTB Tell:
dbopMyITUpOBaTh MPOBEPSIEMBIC MPEIIOIOKEHHS, COOUPATh YCTAHOBKY M3 MPEIOKEHHOTO
000py/10BaHus, 3alUCHIBATh X0/ ONbITa U (POPMYITHPOBATH BHIBOIbI

1.10

BBITOJIHATH TPSIMbIE U3MEPEHUs] C MUCIOJIH30BAHUEM aHAJOTOBBIX M IHU(POBBIX MPUOOPOB,
3allUCBhIBaTh MOKa3aHWs NPUOOPOB € YYETOM 3aJaHHOM aOCOJIOTHOM IOTPEIIHOCTH
U3MEPECHUM

NPOBOJIUTH HCCIICOBAHHE 3aBUCUMOCTH OJHOM (DM3MYECKOW BENMYMHBI OT APYrod C
UCMOJb30BAaHUEM TNPAMBIX H3MEPEHMH, ydyacTBOBaTh B IUIAHMPOBAHUU  Yy4eOHOIO




UCCJIEIOBaHMsI, COOUpATh YCTAHOBKY U BBIMOJHATH M3MEPEHHUS, CIELysl MPEeIsIOKEHHOMY
TUIaHy, GUKCUPOBATH PE3YNbTATHI MOTYYECHHOW 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BHUJIC
MPEeJIOKEHHBIX Ta0IHIl U TpadUKOB, JAeJIaTh BBIBOJBI IO pE3yJIbTaTaM HCCIIEJOBAHUS

1.12

IPOBOAUTH KOCBEHHbIE H3MEpeHUs (U3MYECKUX BEIUYMH, CJeaysl MperIoKeHHOU
UHCTPYKLMU: TIPH BBINOJHEHUHM HM3MEPEHHH COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY M
BBIYHCIIATh 3HAYEHUE UICKOMOM BEIMYHMHBI

1.13

co0JII01aTh MpaBHJIa TEXHUKHA 0€30MTaCHOCTH TIPH paboTe ¢ JabopaTOpHBIM 000pyI0BaHUEM

1.14

yKa3bIBaTh NMPUHIUIBI JEUCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB, XapaKTEpPH30BATh
NOPUHIUIBL IEHCTBUS W3YyYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C MOMOUIBIO HX
ONMCAHUSA, HUCIONB3YyS 3HAHUS O CBOMCTBaxX (u3MUEeCKUX SBICHUM U HEO0OXOIUMBIE
¢u3uUecKre 3aKOHbI U 3aKOHOMEPHOCTH

1.15

IPUBOAUTH PUMEPHI (HAXOIUTh HHPOPMALIMIO O MTPUMEPAX) MPAKTUYECKOTO UCTIONb30BAHUS
bU3MYECKUX 3HAHWKW B TIOBCEJHEBHOM JKM3HU IS OOecmedeHHs O€30MacHOCTH MpHU
oOpamieHnn ¢ TpubopaMH M TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAaHEHHs 3/I0POBbS U
COOJTIOZICHHSI HOPM KOJIOTHYECKOTO TIOBEJICHHUS B OKPYKAIOIICH cpejie

1.16

OCYIIECTBIISAITh OTOOpP HMCTOYHMKOB HH(popManmuu B cetu HHTEpHET B COOTBETCTBUU C
3aJJaHHBIM TTOMCKOBBIM 3alpOCOM, Ha OCHOBE WMEIONIUXCS 3HAHUH W IyTEM CpaBHEHUS
paS.HI/I‘-IHBIX HUCTOYHUKOB BBIACIATH I/IH(bOpMaI_II/IIO, KOTOpaH ABJIACTCA HpOTI/IBOpe‘{HBOﬁ NN
MOXKET OBITh HEJOCTOBEPHOI

1.17

UCIIOJIb30BaTh TPU BBHIMOJIHEHUHM YYEOHBIX 3aJaHUN HAYYHONONYJSPHYIO JHUTEpaTypy
(GU3UUEeCKOro CcopepiKaHusi, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu VHTepHeT, BialeTh
npuéMaMyd KOHCTIIEKTHUPOBAaHUS TEKCTa, nmpeoOpa3zoBaHusl WH(OpPMALUK U3 OAHON 3HAKOBOM
CUCTEMBI B IPYTYIO

1.18

co3/aBaTh COOCTBEHHbIE KpaTKHE MUChbMEHHBIE M YCTHBIE COOOIIeHHs Ha OCHOBe 2 — 3
UCTOYHUKOB HHpoOpManuu (U3NYECKOTO COAECpXKaHUSA, B TOM 4HCIE MyOJIWYHO [JenaTh
KpaTKhe COOOIIEHHs O pe3yibTaTaX MPOEKTOB MM Y4YEOHBIX HMCCICIOBAHUH, MPU ITOM
rPaMOTHO KCIIOJIb30BaTh M3YUYEHHBIM MOHATUHHBIN anmmapar Kypca (U3UKH, CONPOBOXKAAThH
BBICTYIUICHHE ITpE3EHTALEN

1.19

OpY BBIMOJIHEHUN YYEOHBIX TNPOEKTOB M HCCIEIOBAHUN paclpenessiTh O0sS3aHHOCTH B
TpyHIe B COOTBETCTBUU C IIOCTaBJICHHBIMHU 3aJadaMH, CICAWTH 3a BBIINOJHEHHEM IIJIaHa
NeHCTBUHM, aJeKBaTHO OICHMBATh COOCTBEHHBIM BKJaX B JEATEIBHOCTh TPYIIIHL,
BBICTPauBaTh KOMMYHHUKATHBHOE B3aUMOJCHCTBHE, YYUTHIBASI MHCHUE OKPY>KAIOIIHAX

8 KJIACC

Kon
nposep
s1eMOro
pe3yJbT
ara

IIpoBepsiemble peIMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM 00pa30BaTe/IbHOM
NMPOrpamMMbl OCHOBHOI'0 00111ero 00pa30BaHUus

1.1

HCIIOJIb30BaTh MOHATHA

1.2

pas3inyaTh SBJICHHS 10 ONMCAHUIO HX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (U3UYECKOE SIBIICHUE

1.3

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKHUX SBICHUH B OKPYXKAIOIEM MHUpPE, B TOM
yhciie (pusnveckue SBICHUS B MPUPOJIE, IPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIICTISTH CYIIECTBEHHbIE CBOMCTBA (NIPU3HAKH) (PU3UUECKUX SBICHUN




1.4

ONMCHIBATh HM3y4YEHHbIE CBOWCTBA Tell M (pU3MUECKHe SBIEHUS, HCIONb3yd (U3HUECKUe
BEJIMUMHBI, MPH OINWCAHUU TPABUIBLHO TPAKTOBATh (PUIUYESCKUU CMBICT HCIIOJIb3yEeMbIX
BEJIMYMH, OOO3HAYeHHs] M €AMHULBI (U3UYECKUX BEIMYMUH, HaXOAUTh (OPMYIIBI,
CBSI3BIBAIOIINE JTaHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMU BEIMYUHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHUH

1.5

XapaKTepu30BaTh CBOMCTBa Tel, GU3NYECKUE SBICHUS U MPOLECCHI, UCIOIb3YS U3YUYECHHBIE
3aKOHBI, TPU OTOM JaBaTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3alMChIBaTh €ro
MaTe€MaTU4YeCKOe BBIPAXKEHUE

1.6

O0BACHATH (pU3HUECKHE MPOILIECCHl M CBOMCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE CUTyalUl
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbBIABIATh IPUYMHHO-CIECICTBEHHBIE CBS3H,
CTPOUTH OOBsICHEHWE W3 1 — 2 JTOTMYECKUX IIaroB ¢ MOMOIIBI0 | — 2 M3y4YeHHBIX CBOMCTBA
du3nUecKux sIBICHUN, PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemaTh pacuéTHbIC 3a/1a4M B 2 — 3 ACHWCTBUS, UCIOIb3Ys 3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE
busnyeckue BeIMYNHbBI: HA OCHOBE aHaJIKM3a YCIIOBUS 3aJaul 3alHChIBaTh KPATKOE YCIOBUE,
BBISIBIISITh HEJOCTAaTOK JAHHBIX JUIS PELICHUs 3a7ayd, BbIOMpATh 3aKOHBI U (OPMYIHI,
HEOOXOUMBIE JUIsl €€ pelieHHs], MPOBOIUTh PACcUEThl U CPaBHUBATH IOJIyUEHHOE 3HAYCHHE
¢u3uUecKoil BETMUMHBI C U3BECTHBIMU JIAHHBIMU

1.8

pacmo3HaBaTh HpPOOJIEMbI, KOTOPbIE MOXKHO DPELIMTh MPH MOMOIIM (DPU3HYECKHX METOJIOB,
UCIIONIb3Ysl ONMCAHUE UCCIIENOBAaHUs, BBIACIATH MIPOBEPIEMOE IIPEANOI0KEHHUE, OLICHUBATD
[IPaBUIBLHOCTH MOPSJIKA IPOBEAEHUS UCCIENOBAHMS, AEJIaTh BHIBOBI

1.9

MPOBOAUTD OIBITHI 1O HAOMIOEHUIO (GU3NYECKUX SBJICHUM WM (PU3NYECKUX CBOMCTB TEll:
dbopMyIHUpOBaTh MPOBEPSIEMBIC MPEIIOJIOKEHHS, COOUPATh YCTAHOBKY M3 MPEIIOKEHHOTO
000py/1I0BaHusl, ONUCHIBATh X0/ OMbITA M POPMYITUPOBATH BHIBOIBI

1.10

BBINOJIHATh TPSMBIE U3MEPEHHUs C HCIOJIb30BAHMEM AHAJOIOBBIX MPUOOPOB M JATUUKOB
¢u3MUecKuX BEIWYMH, CpPaBHUBATh pE3yJNbTaThl HW3MEPEHUH C y4&ToM 3aJaHHOM
aOCOJTIOTHOM MOTPEITHOCTH

MIPOBOJIUTh HCCIEJOBAHUE 3aBUCUMOCTH OJHON (M3MYECKON BEIMYMHBI OT JPYrod C
UCTIOJIb30BaHUEM MPSIMBIX M3MEPEHHIA: TNIAHUPOBATh MCCIeI0OBaHNE, COOMPATh YCTAHOBKY U
BBITIOJIHATh HW3MEPCHHsI, CIEAys TPEeMIOKECHHOMY TIUIaHy, (HUKCHPOBATh pPE3yJIbTaThl
nonyquHoﬁ 3aBUCUMOCTHU B BHUJIC TaGHI/H_[ 158 Fpa(I)I/IKOB, acJ1aTb BBIBOABI I1O pe3yanaTaM
HCCIIE0BaHUS

1.12

IPOBOJUTh KOCBEHHBbIE HW3MEPEHUs (U3NYECKMX BEIMYUH: IUIAHUPOBATh H3MEPEHUs,
coOMpaTh HSKCIEPHUMEHTAIBHYIO YCTAHOBKY, CJEAyd MpPEIOKEHHOW WHCTPYKIMH, U
BBIYHCIIATH 3HAYCHUE BEITUYHHBI

1.13

coOJII0/1aTh MPpaBHIa TEXHUKHU 0€30MIaCHOCTH TIPH paboTe ¢ JabopaTOpHBIM 000pyI0BaHUEM

1.14

XapaKTeprU30BaTh MPUHIHUIIBI JCHCTBUS M3YUYEHHBIX MPHUOOPOB M TEXHUYECKUX YCTPOMCTB C
OTIOPOl HA WX OIHCAHMS, WCTOJB3YysSd 3HAHUS O CBOMCTBax (U3MYCCKUX SIBICHUUA H
Heo0XouMble (PU3NUECKHE 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh NPOCTbIE TEXHUUYECKUE YCTPOICTBA U M3MEPUTENIbHBIEC TPHOOPHI 110 CXeMaM U
CXEMaTUYHBIM PUCYHKAM, COCTABJISITH CXEMBI JIEKTPUUECKHUX IIETICH C MOCIeI0BaTeIbHBIM 1
HapaJIJIeJIBHBIM COCINMHCHHUECM DJJICMCHTOB, pa3nnqa;1 yCJIOBHBIe 0603Ha‘ICHI/I$I 3JICMCHTOB
SIIEKTPUYECKUX LIeTIeH

1.16

HPUBOJUTH IPUMEPHI (HAXOAUTH HHPOPMALHIO O TPUMEPax) MPaKTUIECKOTO MCIIOIb30BAHUS
¢u3MuecKkux 3HAHUM B TOBCEIHEBHOW JKM3HU [UId oOecredeHuss O€30MacHOCTH TpH
oOpameHnn ¢ npuOOpaMH M TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHHS 3H0POBbS U
COOJIIOIEHHSI HOPM 9KOJIOI'MYECKOr0 IIOBEICHHSI B OKpYXKaroLlel cpee

1.17

OCYIIECTBIISATH MOUCK MH(pOpMarmu GU3NIECKOTO COAEpKaHus B ceTu MHTepHeT, Ha OCHOBE
UMEIOIINXCA 3HAHMM M MYTEM CpPABHEHUS JIONOJIHHUTENIBHBIX HCTOYHHMKOB BBIJIEISAThH




nH(OpMaIIMIO, KOTOpas SIBJISIETCS MPOTUBOPEUNBOI HIIM MOXKET ObITh HEIOCTOBEPHOM

1.18

UCIIOJIb30BaTh MpPH BBINOJIHEHUH YYEOHBIX 3aJaHUil Hay4YHO-NOMYJSIPHYIO JIMTEpaTypy
(U3UUECKOr0o CO/epiKaHus, CIPaBOYHbIE MaTepuaibl, pecypcbl cetd MHTepHeT; BianeTh
npuéMaMy KOHCTIIEKTUPOBAaHUS TEKCTa, nmpeoOpa3zoBaHusl WH(OpPMALUK U3 OAHOM 3HAKOBOM
CUCTEMBI B IPYTYIO

1.19

co3/laBaTh COOCTBEHHBIC NHCHMEHHBIE U KpaTKHe YCTHBIE COOOLIeHHs, 00001as
MH)OPMAIMIO W3 HECKOJIBKHX HCTOYHHKOB (H3MUYECKOTO COJCpKAHHS, B TOM YHCIC
NyOJMYHO TPEACTABIATh PE3YNbTaThl MPOSKTHON WM MCCIEI0BATEIbCKON JEATEIbHOCTH,
IpH ITOM TPaMOTHO HCIIOJIb30BaTh W3YYCHHBIH IOHATHWHBIN ammapar Kypca (QH3UKH,
CONPOBOXKIATh BHICTYIUICHHE MPE3CHTALNEH

1.20

OpU  BBINOJIHEHUH Y4YEOHBIX TPOEKTOB M MCCIENOBAHUN (U3MYECKUX MPOIECCOB
pacnpenensaTb 0053aHHOCTH B IPYIIE B COOTBETCTBUY C MOCTABIEHHBIMU 33Ja4aMH, CICAUTh
3a BBIIOJHEHUEM IUIaHA JEUCTBUHM UM KOPPEKTUPOBATH €ro, aJcKBaTHO OLCHUBATH
COOCTBEHHBIM BKJaJ B JEATEIBHOCTb TIPYHINbI, BBICTpaNBaTh KOMMYHHKaTHBHOE
B3aMMO/ICHCTBHE, MPOSIBIISAS TOTOBHOCTh pa3peraTh KOH(MIMKTHI

9 KJIIACC

Kona
nposepsie
MOT0
pe3yJjbTa
Ta

IIpoBepsiemble MpeaMeTHBIE Pe3yJIbTAThI OCBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM
NPOrpaMMbl OCHOBHOT0 00111ero 00pa3oBaHusl

1.1

HCIIOJIb30BATh U3YUCHHBIC TIOHATHUSA

1.2

pa3iuyaTh SBJICHHUS MO ONHUCAHMIO WX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBJICHUE

1.3

pacrno3HaBaTh NPOSBICHHE U3yYEeHHBIX (PU3HMUECKUX SBJICHUI B OKPYXKAIOUIEM MHUpE, B TOM
yuciie QU3nYeckue SBJICHUS B MPHUPOJE, MPU 3TOM MEPEBOIUTH MPAKTHUYECKYIO 3a71ady B
y4eOHYI0, BBIJICISAT CYIIECTBEHHBIC CBOMCTBA (MMPU3HAKH) (DU3UUYECKUX SIBICHUN

1.4

OIMCHIBATh HM3YYCHHBIC CBOWCTBA Tel W (PU3UUECKUE SIBICHUS, WUCHOJB3Yys (U3NUECKHE
BEJIMUMHBI, NPU OMHCAHUU MPABWIBHO TPAKTOBaTh (DM3MUECKUNH CMBICI HCIHOJIB3YEMBIX
BEJIMYMH, 0003HAUYEHUS M eIUHHUIBI (U3UYECKUX BEIMYMH, HAXOIUTh (OPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYIO BEJMUUHY C IPYTUMH BEJIMYMHAMH, CTPOUTD IpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEITUYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUECKUE SIBJICHUS U TPOIECCHI, UCTIONb3YS N3YYCHHBIE
3aKOHBI, MpPHU 3TOM JlaBaTh CJOBECHYIO (OPMYJIUPOBKY 3aKOHAa U 3alUCHIBATH €ro
MaTeMaTU4YeCKOE BbIPAKEHUE

1.6

OOBSICHATH (PM3MUECKUE MPOIECCHl U CBOICTBA TEJ, B TOM YHCIE U B KOHTEKCTE CUTyalUi
IPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH PUUMHHO-CIECICTBEHHBIE CBA3H,
CTPOUTH 0OBSCHEHHE U3 2 — 3 JIOTHYECKHUX LIaroB C IOMOIIBIO 2 — 3 U3y4YEHHBIX CBOICTBA
(bu3NYECKUX SIBICHUH, GU3NYECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH

1.7

pemaTh pacuéTHbIC 3a/1aud (OMUPAIOIIUECS HA CUCTeMY U3 2 — 3 ypaBHEHHUM), UCTIOJIB3Ys
3aKOHBI U q)OpMyHBI, CBs3bIBAIOIINC (I)I/ISI/I‘-IGCKI/IG BCJIMYMHBI: HAa OCHOBC aHalin3a YyCJIOBUA
3aJla4yM 3aMUChIBATh KPATKOE YCJIOBUE, BBISBIISITh HEJOCTAIOIINE WM W30BITOYHBIE JTaHHBIE,
BbIOMpPATh 3aKOHBI U (OPMYIIBI, HEOOXOTUMBIC U PEUICHUS, MPOBOAUTH PACUETHI U
OLICHUBATh PEATMCTUYHOCTH MOJTYYEHHOTO 3HaYEHUS (PU3NUECKOM BETUUHHBI




1.8

pacro3HaBaTh MpPOOJIEMbl, KOTOPhIE MOXHO PEIIUTh MPHU MOMOIIM (U3HMUECKHX METOJIOB,
WCIIOJIB3YS ONKMCAHUE HMCCIIEOBAHUS, BBIICNATH MPOBEPSIEMOE MPEION0KEHNE, OLEHUBATD
MIPaBWJIBHOCTh TOpPsIKa NPOBEACHUS HCCIEN0BaHUs, AENaTh BBIBOJIbI, MHTEPIPETHUPOBATH
pe3ynbTaThl HAOMIOICHHIA U OTBITOB

1.9

MIPOBOJIUTH OTBITHI 10 HAOMIOACHUIO (PM3NUECKUX SBICHUNA WM (PU3HUECKUX CBOWCTB TEIN:
CaMOCTOSATEIILHO COOMPATh YCTAaHOBKY M3 U30BITOYHOTO Habopa 000pyI0BaHMS, OTIMCHIBATH
XOJI OTBITA U €r0 Pe3yabTaThl, (POPMYITHPOBATH BHIBObI

1.10

NPOBOJIUTH TPU HEOOXOJUMOCTH CEpPHI0 TPSAMBIX W3MEpPEHHH, OIpenelss CcpeaHee
3HAYCHHE M3MepseMOl BeIUYMHBI ((OKYCHOE pACCTOSHHE COOWparomeld JUH3bI),
000CHOBBIBATh BHIOOP crioco0a u3MepeHus (M3MEpUTENILHOro mpubopa)

MPOBOANTHh HCCICIOBAHUE 3aBUCUMOCTEH (PH3MUECKMX BETHMYMH C WCIOJIh30BAHUEM
MPSIMBIX U3MEPEHUI: MJIaHUPOBATh UCCIIEOBAHNUE, CAMOCTOSTENIbHO COOMPATh YCTaHOBKY,
(buKCcHpOBaTh PE3yNbTATHl TOMYYEHHOW 3aBUCUMOCTH (PU3MYECKHX BETUYMH B BHUIC
Tabnuuu rpaduKoB, AeNaTh BBIBOJBI MO PE3yJIbTaTaM HCCIEA0BAHUS

1.12

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (U3NYECKUX BEJIWYMH: IIJIAHUPOBATh HW3MEpPEHMUs,
coOMpaTh HKCIEPUMEHTAIbHYI0 YCTAaHOBKY M  BBINOJHATH  W3MEPEHUs, Cleays
IPEIIOKEHHOW WMHCTPYKLMM, BBIYMCIATH 3HAYEHUE BEIMYMHBI M aHAJIU3UPOBATh
IIOJIYYEHHBIE PE3YJIbTaThl C Y4ETOM 3aJaHHOU ITOIPEIIHOCTH U3MEPEHUN

1.13

coOJro1aTh MpaBUiia TEXHUKHA O€30MaCHOCTH IIpH padboTe ¢ 1abopaTopHBIM 000PYI0BaHUEM

1.14

pasnauyaTth OCHOBHBIE NMPU3HAKU M3YYEHHBIX (U3MUYECKUX MOJENEH: MaTepuaabHas TOUYKa,
abCoMOTHO TBEPIOE TENO, TOYCHHBIN MCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, TUTAHETapHas
MOJIEJIb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO s/1pa

1.15

XapaKTepu30BaTh MPUHIUIIEI IEHCTBUSA U3YyYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMICTB C
OMOpO Ha WX OMNHMCAHUS, HCIOJIb3YSl 3HAHUS O CBOWCTBAaX (PH3MYECKUX SIBICHUH H
HE0OXouMbIe (PU3NUECKHE 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BATh CXEMBl M CXEMaTHYHbIC PHCYHKH HW3YYEHHBIX TEXHUYECKHX YCTPOICTB,
M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMYECKHX TIPOLECCOB IMpPH PEHICHUH Yy4eOHO-
NPaKTUYECKUX 33/1a4, ONTHYECKHE CXEMBbI Uil TOCTPOCHHS H300paKEHHH B IUIOCKOM
3epKaJie ¥ coouparomeit TuH3e

1.17

OPUBOAUTH TpPUMEpPhl  (HaXOOUTh HWHPOPMALMIO O TpUMepax) MPAKTHUYECKOTO
UCTIONIb30BaHUS  (DM3MYECKUX 3HAHMM B TIOBCEJHEBHOW IKM3HM M1 OOecHedeHus
0e30macHOCTM TpU OOpalmleHHH C NpuOopaMH U TEXHHUUYECKUMH YCTPOWCTBAMH,
COXpaHEHHS 3/I0POBbSl U COOJIIOICHHS HOPM AKOJOTHYECKOTO MOBEACHUS B OKpY)KaIOIIeH
cpene

1.18

OCYILIECTBIISATh MOUCK HHpopManuu (usnueckoro coiepx aHusi B cetu HHTepHer,
CaMOCTOSITENTLHO  (OpMYNIHUpysl TOWCKOBBIA 3alpoc, HAXOAUTh IYTH OMNpPEICICHUS
JOCTOBEPHOCTH TMOJy4YeHHOW HHGOpMAllMM Ha OCHOBE MMEIOIIMXCS 3HAHUH U
JOTIOJTHUTEIbHBIX UCTOYHUKOB

1.19

UCTOJb30BAaTh NPU BBINOJHEHUHM Y4YEOHBIX 3aJaHUN HAYYHO-TIOMYJSAPHYIO JIUTEPATypy
(Gu3nM4ecKoro cojep:KaHus, CIpaBOYHbIE MaTepHaibl, pecypchl ceTu VHTepHeT; BianeTh
npuéMaMi KOHCTIEKTUPOBAHMSI TEKCTa, MPeoOpa3oBaHus MHPOPMALUHU U3 OJHON 3HAKOBOM
CHUCTEMBI B IPYTYIO

1.20

co3/1aBaTb COOCTBEHHBIE NMHUCbMEHHBIE M YCTHBIE COOOIIEHHsI HAa OCHOBE MH(OpPMALUU U3
HECKOJIbKUX UCTOYHUKOB (PM3UUECKOTO COACPIKAaHUS, ITYOJIMUHO MPEACTABIATh PE3yIbTAThI
IIPOEKTHOM HJIM MCCIENOBATEIBCKOW AEATEIBbHOCTH, NPU 3TOM I'PAMOTHO MCIOJIb30BaTh
W3YYCHHBI TIOHATHHMHBIA ammapaT HW3y4yaeMmoro pasfena (U3MKHU W COIpPOBOXKIATH
BBICTYIIJICHHE NIPE3EHTAIMEN ¢ y4ETOM 0COOEHHOCTEHN ayIUTOPUH CBEPCTHUKOB

1.21

IpU  BBHINOJHEHUH Y4YEOHBIX MPOEKTOB M UCCIEIOBaHMNA (U3MYECKHUX MPOLIECCOB




pacnupeaciiaTb 0053aHHOCTH B Tpymnmn€ B COOTBCTCTBHM C IIOCTABJICHHBIMU 3adadaMu,
CIIEAUTh 3a BBIIOJHEHHEM IIaHA JCHCTBUM U KOPPCKTHUPOBATH €ro, aICKBAaTHO OLICHUBATDH

COOCTBEHHBIH BKJAJ B [JEATEIbHOCTb TIPYINIbI, BBICTPaWBaTh KOMMYHUKAaTHBHOE
B3aMMOJICHCTBHE, MPOSIBIISISE TOTOBHOCTD Pa3peiiaTh KOH(IUKTHI




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP/ KAHUSA

7 KJIIACC
Kon Kon
pasae 3JIEMEHT IIpoBepsiemble 371€MEHTHI COACPKAHUS
Ja a
®U3UKA U EE POJIb B [IO3HAHWU OKPYXAIOILETO MHUPA
®dusuka — Hayka o0 npupone. SIBieHus npuponbl. OU3HYECKUE SBIICHUS:
1.1 MEXaHUYECKHE, TEIUIOBbIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBHIE,
3BYKOBBIE
1.2 Ousnueckue BennuuHbl. V3Mepenue Qusnueckux BennuyuH. Dusndeckue
) npubopsl. [TorpemHocTs M3MepeHuii. MexayHapoaHas CUCTeMa ¢TMHHI]
EcrecTBeHHOHay4HBI METOA TMO3HAHMA: HAONIOJEHUE, MOCTaHOBKA
| 1.3 Hay4YHOI'0 BONPOCA, BBIJBM)KEHHE T'MIOTE3, JKCIEPUMEHT IO IPOBEPKE
TANOTE3, 0OBICHEHNE HAOIIOJAEMOr0 SIBIIEHUS
1.4 Ornucanne GU3NYECKUX SBICHUH C MOMOIIBI0 MOJIETICH
[IpaxkTuyeckue paboOTHI:
N3MepeHne paccTosTHUM.
15 N3mepenne 00bEMa KUAKOCTH U TBEPIOTO TeTa.
' OnpeneneHne pa3MepoB MaJIbIX TEJ.
N3mepenue TtemnepaTypbl NpU NOMOLIM >KUIKOCTHOIO TEPMOMETpa H
JaTYMKA TEMITEPaTyphI
[TEPBOHAYAJIbHBIE CBEJAEHNWA O CTPOEHMU BEIIIECTBA
21 CrpoeHue BemiecTBa: aroMbl M MOJIEKYJBI, HMX pa3mepsl. OMbITHI,
JIOKa3bIBaIOIINE TUCKPETHOE CTPOCHHE BELIECTBA
29 JIBuxenne wactun BemiecTBa. CBA3b CKOPOCTH JABW)KEHHS 4YacTULl C
) TeMriepaTypoii. bpoyHoBckoe nBrmwkenue, muddys3us
23 B3aumoelicTBuE YacTHUI] BEIIECTBA: IPUTSHKEHNUE U OTTAIIKMBAHHUE
ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHHE I'a30B, XKUIKOCTEN U TBEPIBIX
2 2.4 (kpucTauMuecknx) Tell. B3auMOCBs3b MEXKIy CBOWCTBAMH BEIIECTB B
Pa3HBIX arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOJIBI
[IpaxkTuyeckue paboOTHI:
Ounenka guaMeTrpa aToMa METOAOM psAgoB  (C  HCIOJIb30BaHUEM
2.6 dororpadmuii).
OnbIThI 1O HAOJIOIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.
OnBITHI MO0 OOHAPYKSHHUIO TEUCTBHUS CHUII MOJICKYJISIPHOTO TIPUTSHKEHUS
JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI
3.1 Mexanndeckoe qBrkeHne. PaBHOMEpHOE M HEpaBHOMEPHOE JBUKECHHUE
39 Cxopoctb. CpenHsisi CKOPOCTh HpPU HEPAaBHOMEPHOM [BM>KEHUU. Pacuér
MyTH U BPEMEHH JIBHXKCHUS
3 33 SBnenue wHepruu. 3akoH WMHEpHUH. B3aumoneilcTBue Ten Kak NpUYUHA
' M3MEHEHUSI CKOPOCTH JIBUKEHHMS Tell. Macca Kak Mepa HHEPTHOCTH Tesa
34 [InotHocTh BemecTBa. CBsA3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B
) eauHuIe 00bEMa BellecTa
3.5 Cuna kak XxapakTepUCTHKA B3aUMOAECUCTBUS TEJ




3.6

Cuna ynpyroctd u 3akoH ['yka. HM3MepeHwe cuiabl C TOMOIIBIO
JUHaMOMeETpa

3.7

ﬂBHeHI/IC TATOTCHHUA U CHUJIA TAXKCCTHU. CI/IJIa TSKECCTHU Ha I[pyrI/IX IIJIaHCTax.
Bec Tena. HeBecoMocTh

3.8

Cuna tpenus. TpeHHne CKOJbXKEHHSI U TPEHHUE MOKOosA. TpeHue B Mpupojae u
TEXHHUKE

3.9

CrnoxeHue cwi, HampaBJIEHHBIX IO OAHOM NpsMoM. PaBHOneHCTByromias
cuIl

3.10

[IpakTuueckue pabOTHI:

Onpenenenre CKOPOCTH PABHOMEPHOTO IBMKCHHS (LIApUKa B JKUIKOCTH,
MOJIEIIN AJIEKTPHUUECKOTO aBTOMOOMIIS U Tak jnainee). OnpeneneHue cpeaHei
CKOPOCTH CKOJIbKEHUSI OpycKa WM IIapUKa MO0 HAKIOHHOW IUIOCKOCTH.
OmnpeneneHue TUIOTHOCTH TBEPAOTO Tena. OMBITHL, JIEMOHCTPUPYIOIIHE
3aBHCUMOCTh pacTshKeHus (aedopMaruu) MpYyXKHUHBI OT MPUIOKEHHOM
critbl. OTBITH, IEMOHCTPUPYIOIIHE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHS
OT Beca Tella U XapaKTepa COMPUKACAIONIUXCS TTOBEPXHOCTEH

3.11

@u3nuecKue SBICHUSA B IPUPOJC: IPHUMEPHI IBIKEHHS C Pa3IAYHBIMU
CKOPOCTSIMM B JKMBOM M HEXWBOU IPUPOAE, ACHCTBHE CHUIIBI TPEHUS B
IIPUPOAE U TEXHUKE

3.12

TexHuueckne ycTpoucTBa: IMHAMOMETP, MOAIITUITHUKA

JIABJIEHME TBEP/IbIX TEJI, )KUJIKOCTEM 1 TA30B

4.1

JaBnenue TBEpnoro tena. CnocoObl yMEHbIIIEHUS M YBEJIUUEHUS JaBICHUS

4.2

JlaBneHue raza. 3aBUCUMOCTb JJaBJI€HUS raza oT 00bEMa, TeMIepaTyphbl

4.3

Hepez[aqa JAaBJICHUSA TBép,[II:IMI/I TCJIaMH, XHUAKOCTIMHU MW TrasaMu. 3aKOH
ITackang. ITneBMaTHUEeCKHE MAIIMHBI

44

3aBUCUMOCTh JIaBJICHUS JKHJAKOCTH OT TayOuWHBI. [mapocTaTHdecKuit
napajokc. Coobmatomuecs cocynbl. ['unpaBimueckue MeXaHH3MbI

4.5

Atmocdepa 3emian U atMocdepHoe AaBieHHE. [IpuUnHBI CyIIeCTBOBAHUS
Bo3nymHOW oOomoukn 3emumd.  Omnbir  Toppuuemmn.  3aBUCUMOCTH
aTMoc(epHOTro AaBJICHHS OT BHICOTHI HaJl YDOBHEM MODS

4.6

Wsmepenne artmocdepHoro namineHus. Ilpubopbl mis  u3MepeHHs
aTMOC(hEepHOTO TaBJICHHS

4.7

JlelicTBUE )KUIKOCTU U Ta3a Ha OTPYKEHHOE B HUX TeJO. BriTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumesna

4.8

[InaBanue ten. BozayxomnnaBanue

4.9

[IpakTuueckue pabOTHI:

HccnenoBanue 3aBHCUMOCTH Beca Tesa B BOJIE OT 00bEMa MOrpyKEHHOH B
KUOKOCTh  4yacTu  Tena.  OmpeneneHue  BBITAIKMBAIOMIEH — CHIIBL,
JEUCTBYIOIIEH HA TEJIO, MOrpyXKEHHOe B JKHUIKOCTb. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOIICH CHJIbI, JCHCTBYIOIIEH Ha TeJIO B
JKUJKOCTU, OT Macchl Tena. ONbIThl, JAEMOHCTPUPYIOIINE 3aBUCUMOCTH
BBITAIKMBAIOIICH CHJIBI, TEUCTBYIOIIEH Ha TEIO B JKUIKOCTH, OT 00BEMa
NOTPYKEHHOW B JKHUJIKOCTh 4YacTH TeJda U OT IUIOTHOCTH >KUJKOCTH.
KoHcTpynpoBanne  apeoMerpa WM KOHCTPYMPOBAHHME  JIOAKH U
onpeaeneHue e€ rpy30n0abEMHOCTH

4.10

Ou3nyecKkue SBICHUS B MPUPOJE: BIUSHUE aTMOCHEPHOTO JaBICHUS HA
YKUBOM OpraHu3sM, IIaBaHue PbI0




TexHU4YeCKHe  yCTPOMCTBA:  COOOIIAIONIMECS  COCYIbI,  YCTPOMHCTBO
4.11 BOJIONPOBO/IA, TUIPABINYCCKUIN MPECC, MAHOMETpP, 0apOMETP, BBICOTOMED,
MOPIIHEBOW HACOC, APEOMETP
PABOTA, MOIIIHOCTb, SHEPT A
5.1 Mexanudeckas padbora
5.2 MexaHuueckas MOIIHOCTE
53 [IpocTeie MexaHM3MBL: pblYar, OJIOK, HAKJIOHHas IUIOCKOCTh. IlpaBuio
paBHOBECHSI pblyara
5.4 [IpumeneHue npaBuiia paBHOBECHUS pbluara K 0JI0Ky
55 «3omoroe mpaBwio» MexaHukd. Koaddumuent mnose3Horo aeucTBUsS
MeXxaHu3MOB. [IpocThie MeXaHU3MBI B OBITY H TEXHHUKE
5.6 [ToTeHumanpHas 3HEPIUM TeNA, HOAHATOTO Hal 3eMIEN
5 5.7 Kunertnueckas sHeprus
53 [Tonnas MeXaHUYeCKas OSHEpIis. 3aKOH M3MEHEHUSI U COXPAHEHUs
MEXaHUYECKON IHEPTUU
[IpakTuueckue pabOTHI:
Omnpenenenue pabOTHI CUIIBI TPEHUS TIPU PABHOMEPHOM JIBIXKEHHUH Tela IO
5.9 TOPU30HTAJIBHOM TOBEpXHOCTU. MccnenoBaHue yclIOBUMH  paBHOBECHS
peuara. Msmepenune KIIJ[ nHaxionHONW 1uiockoctH. M3ydeHue 3akoHa
COXpPAHEHHUs MEXaHUYECKOW SHEPTUH
5.10 ®PusnyecKue SABICHUS B IPUPOJIE: PhIUArd B TEJIEC YEIOBEKA
511 TexHUYECKHE YCTPOWCTBA: PhIYAr, MOJBMKHBIA M HEMOABWXHBINA OJOKH,
' HAKJIOHHAS [JI0CKOCTh, MPOCThIEe MEXaHU3MBbI B OBITY
8 KUIACC
Kon Kon
pasnena | saemenTa IIpoBepsiemble 3J1eMEHTHI COAEPKAHUS
TEITJIOBBIE ABJIEHU A
OCHOBHbIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH CTPOCHUS
6.1 BemiecTBa. Macca u  pasMepbl MoJieKysd. OmnbITbl, MTOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUS MOJEKYJISIPHOKMHETUYECKON TeOpUun
6.2 Mogenu TBEPAOTrO, >KUIAKOTO M Ta3000pa3HOrO COCTOSHUN BEIIECTBA.
Kpucrannuueckue u amopdHbie Tena
6.3 O6MCHeH%e CBOMCTB Ta30B, >K1/I)1KocuTeI71 U TBEPABIX TEJI HA OCHOBE
MOJIOKEHUN MOJICKYJIIPHOKUHETHUECKOU TEOPUH
6 6.4 CmauyuBaHuE Y KalWISPHBIE SBICHUS
6.5 TennoBoe paclIMpeHNE U CKATUE
6.6 Temmnepatypa. CBsA3p TeMIEPATYPbl CO CKOPOCTHIO TEIUIOBOTO JIBHXKECHMS
YaCTHIL
6.7 Buyrtpennsst osHeprus. CrnocoObl W3MEHEHHUS BHYTPEHHEH DHEpruu:
TEIUIonepeiaya U CoBepuIeHHe paboThI
6.8 Buapl Temonepenadn: TeIONPOBOIHOCTb, KOHBEKIINS, U3TyYCHUE
6.9 KonuuecTBo TemnoTel. Y aenbHas TEMI0EMKOCTh BEIIECTBA
6.10 TenooOMeH M TEIIOBOE paBHOBECHE. Y PaBHEHHUE TEIUIOBOrO OanlaHca




[InaBaeHue © OTBEpACBAaHHE KPUCTAUIMYECKUX BEIISCTB. Y ACIbHAS

6.11 TETUI0TA TUIABJIECHUS
[MapoobpazoBanue u koHaeHcanus. Mcnapenue. Kumenue. VY nenpHas
6.12 TEIJIOTa MapooOpa3oBaHMs. 3aBUCHUMOCTh TEMIIEPATypbl KHUIICHHS OT
aTMoc(hepHOro naBiICHUS
6.13 BnaxhocTh Bo3ayxa
6.14 OHeprus TOIUIMBA. Y IeJbHas TEIJIOTa CrOpaHUsl
6.15 [punnuner pabotel TerutoBeix asurateneit KIIJ[ TemmoBoro asuratens.
TeroBble ABUTATENIN U 3aLIUTA OKPYKAIOIICH CPEIbI
6.16 3aKOH COXpaHEHUs U IPEBPAILCHUs SHEPTUU B TEIUIOBBIX MPOLIeccax
[IpaxkTuyeckue paboOTHI:
OnbIThI 10 0OHAPYKEHHIO AEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUSI.
OMBITHI 110 BBIPALIMBAHUIO KPUCTAJJIOB MIOBAPEHHOM COJIM UJTU caxapa.
OnpITel O HAOTIOAEHHUIO TEIUIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEI.
Omnpenenenue qaBieHUs BO3yXa B OaJUIOHE MINPUIIA.
OneIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb JaBJIEHHUS BO3AyXa OT €ro
00BbEMa 1 HarpeBaHUS UIIH OXJIAXKACHHUS.
[IpoBepka runoTe3pl IMHEHHON 3aBUCUMOCTH JUTMHBI CTOIOWKA KUIKOCTH B
6.17 TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.
HaGmonenne w3MeHEHHMs BHYTPEHHEW OSHEpPTUHM Tela B pe3yiabTaTe
Teruionepeayu U paboThl BHEITHUX CHIL.
UccnenoBanue siBIeHUS TEIUIOOOMEHA TPU CMENIMBAHWU XOJOJHOW U
ropsiaeii BOAbI.
Ompenenenne  KOJMYECTBA  TEIUIOTHI, TMOJYYEHHOTO  BOAOW  TIpHU
TErI000MEeHe C HarpeThIM METAJUIMYECKUM IHJIHHIPOM.
Omnpenenenne yieabHON TEIVIOEMKOCTH BEILIECTBA.
HccenenoBanue npouecca NCapeHus.
OmnpeneneHne OTHOCUTENBHOM BIaKHOCTH BO3yXa.
Ornpenenenne yAaelnbHON TEIJIOTHI IIJIaBICHUS JIbJA.
®usnyeckue SABICHUA B MNPUPOAE: TMOBEPXHOCTHOE HATSHDKEHHE U
6.18 KaMWUIPHBIE SBJICHUS B MPUPOJE, KPUCTAIUIBI B TPHUPOIE, U3ITyUCHHUE
ConHua, 3amep3aHue BOAOEMOB, MOpCKHe Opu3bl; 00pa3oBaHHE POCHI,
TyMaHa, UHesl, CHera.
TexHudyeckue yYCTpPOWCTBA: KANWUIAPHI, MPUMEPHI  UCIOJIb30BAHUS
6.19 KpUCTAJUIOB, JKUJKOCTHBIM TEpMOMETpP, MaTYMK TEMIIEpaTypbl, TEPMOC,

cUcTeMa OTOIICHHS JIOMOB, TUTPOMETPBI, IICUXPOMETp, apoBasi TypOuHa,
JIBUTATEJIb BHYTPECHHETO CTOPAHUSI.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE SABJIEHW A

7.1 Onexkrpuszanus Teil. J[Ba poja 3JeKTpUUECKHX 3apsiioB
B3aumogeiictBue 3apsbkeHHBIX Tesl. 3akoH KyrnoHa (3aBUCHMOCTB CHIIBI

7.2 B3aUMOJICUCTBHS 3apsDKCHHBIX TEJI OT BEJIIMYMHBI 3apsiiOB U PACCTOSHUSA
MEXY TEJIaMHt)

73 Onexrpuueckoe nose. Hanpsx€HHocTh anexTpuueckoro nois. ITpunnmn
CYNEPIO3ULMH WIEKTPUUECKUX NoJIeH (Ha KaUeCTBEHHOM YPOBHE)

74 Hocurenu snexkTpuueckux 3apsaaoB. DJIEMEHTapPHBIN AJIEKTPUUYECKUN 3apsi.

' Crpoenue atoma. IIpoBOIHUKY U TUDJIEKTPUKU
7.5 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia




7.6

DJIEKTPUYECKUH TOK. YCJIOBUSA CYIIECTBOBAHUS DSJIEKTPUYECKOTO TOKA.
HcTouHMKH MOCTOSHHOTO TOKA

7.7

JleficTBUSL 3IEKTPUYECKOTO TOKa (TEIIOBOE, XHMHMUYECKOE, MarHUTHOE).
DJIEKTPUUYECKUHN TOK B )KUIAKOCTSX U razax

7.8

OnekTpuyeckas nenb. Cuiia Toka. DIEKTPUIECKOE HAMPSHKEHUE

7.9

ConpoTHuBICHUE TPOBOJHUKA. Y IETHHOE COMPOTHUBIICHHE BEIIECTBA

7.10

3akon Oma Jy1sl y4acTKa Henu

7.11

HOCJIGI[OBaTeJIBHOG " IapaJuICJIbHOC COCIUHCHUC ITPOBOJHUKOB

7.12

PaboTta 1 MOIITHOCTB ANEKTPUUYECKOTO TOKA. 3akoH Jlxkoyns — JIenna

7.13

DJeKTpUYecKre IIeNd U MOTPEOUTENH SIIEKTPUYECKONH SHEpPruu B OBITY.
KopoTkoe 3ambikaHue

7.14

ITocTostHHEIE MarHuThL. B3anMoaeiicTBHE TOCTOSHHBIX MAarHUTOB

7.15

MaruautHoe 1ojie. MargauTHoe nojie 3eMiId U €ro 3HadeHue I JKU3HU Ha
3emite

7.16

Oneir Opcrena. MarHuTHoe Mose 3IEKTpUUECKOro Toka. [lpumeHeHue
JIEKTPOMArHUTOB B TEXHUKE

7.17

JleiicTBE MAarHUTHOTO IOJISI HAa MPOBOJHHUK C TOKOM. DJIEKTPOABUIATEIb
IIOCTOSTHHOTO TOKa. Vcroyib30BaHME 3IEKTPOABUIaTENed B TEXHUYECKHX
YCTPOMCTBAX U Ha TPAHCIIOPTE

7.18

Oneitel @apagest. SIBneHue 3I€KTpOMarHUTHOM MHAyKHuM. IlpaBuio
Jlenna

7.19

Onektporedeparop. CrocoObl  MOMy4YeHUs DJICKTPUUECKOW DSHEPTrHUH.
3H€KTp0CTaHL{I/II/I Ha B0306HOBHSIGMI>IX HCTOYHUKAX SHCPIUU

7.20

[IpaxkTuyeckue paboOTHI:

OnpiTel 1O HAOMIOAEHUIO BJEKTpU3alMM Tell HWHIAYKIHEeH U 1pu
COMPUKOCHOBECHHH.

HccnenoBanue nAeWCTBUA OSJEKTPUUECKOTO TIOJII Ha TMPOBOJHUKUA U
TUDIICKTPUKHU.

CoOopka u mpoBepka pabOThI ATEKTPUICCKOM IIETTH MOCTOSHHOTO TOKA.
N3mepenue u perynupoBaHUe CUITbI TOKA.

W3mepenne u peryupoBaHKie HaPsKEHHUS.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, HIYIIETO 4Yepe3 PE3UCTOp, OT
COTPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnBITHI, JIEMOHCTPUPYIOIIHE 3aBUCHMOCTh AIIEKTPUIECKOTO
COMPOTUBIIEHUSI TPOBOJHUKA OT €ro JJUHBL, IUIOMAAN IONEPEeYHOTro
CEYCHUS U MaTepuaa.

[IpoBepka mpaBuia CIOKEHUS HANPSHKEHUH MpH  IOCIEN0BATEILHOM
COCIMHEHUH NIBYX pe3UCTOpoB. lIpoBepka mpaBuia JUisi CHIIBI TOKAa TpU
napajuleIbHOM ~ COe€OUHEHMH  pe3ucTopoB.  Ompenenenue  paboThI
AIIEKTPUYECKOTO TOKA, UAYIIETO Yepe3 pe3uctop. OnpeneracHne MOITHOCTH
JNEKTPUYECKOTO TOKa, BbIAEIsAeMONM Ha pesuctope. HccrnenoBaHue
3aBUCHUMOCTH CHJIBI TOKa, WAYIIETO Yepe3 JIAMIIOYKY, OT HAMpPSOKCHHs Ha
Heil. Omnpenenenune KIIJI nHarpeBatens. HMcciemoBaHue MarHMTHOIO
B3aMMOJICHCTBYSI TOCTOSIHHBIX MAarHuTOB. V3yd4eHHe MarHUTHOTO IIOJIS
MOCTOSSHHBIX ~ MarHUTOB MNpPU  MX OOBEIMHEHUH U pPa3/eleHUH.
HccnenoBanue OeHCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTpETIKY.
OnBbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI B3aUMOJICHCTBUS KaTyIIKH
C TOKOM M MarHuta OT CHJIBI TOKa W HAINpaBJIEHHUsS TOKA B KaTYIIKE.




N3yuenne nedcTBHsT MarHUTHOTO TIOJNISI Ha TIPOBOJHHUK C  TOKOM.
KonctpyupoBanne u u3yuyeHue pabOTBHI 3JEKTpoABUratesns. M3mepenue
KITJ[ »iekTpoaBUraTeIbHOW YCTAaHOBKU. OIMBITBI MO HCCIEIOBAHUIO
SIBJICHUSI  DJICKTPOMArHUTHOW HMHIAYKIMU: HCCIENOBAHUE W3MEHEHUH
3HAYCHMSI ¥ HAIPABIICHUS WHIYKIIMOHHOTO TOKa

duznyeckue SIBICHUS B MPUPOJIE: AIEKTPUUECKHE sSBIIEHUS B aTMmocdepe,

7.21 AJIEKTPUYECTBO KMBBIX OPraHU3MOB, MarHUTHOE TOJe 3eMiH, Japeid
MIOJIFOCOB, POJIb MATHUTHOTO TIOJIS JISI JKU3HH Ha 3eMJIe, MOJSIPHOE CHSTHUE
TexHUYECKHE yCTPOMCTBA: AIEKTPOCKOI, aMIIEpMETpP, BOJLTMETP, PEeOCTarT,
CUETYMK DJICKTPUUECKONH OHEPruu, dIIEKTPOOCBETUTEIBHBIE TPHOOPHI,
7.22 HarpeBaTelIbHbIC AIEKTPOTPUOOPHI (mpumepsr), AJIEKTPUIECKUE
MpPEIOXPAHUTENH, SIEKTPOMArHUT, AJIEKTPOJBUTATENb MOCTOSIHHOTO TOKA,
reHePaTOp MOCTOSIHHOTO TOKa
9 KJIACC
Kon Kox
paS:[eﬂ SeMOHTA [IpoBepsiemble 37IEMEHTHI COJIEP KaHUS
MEXAHUWYECKUE SBJIEH A
8.1 Mexanunueckoe ABmxkeHue. MatepuanbHas Touka. Cucrema oTcuéra
8.2 OTHOCUTENBLHOCTh MEXAHUYECKOT'O JIBMIKCHMS
8.3 PaBHOMEpHOE NPSAMOIMHENHOE IBUKEHUE
3.4 HepaBHoMepHoe mnpsimonuHeliHoe JBHkeHHe. CpeaHsis W MIHOBEHHas
CKOPOCTH T€JIa TPU HEPABHOMEPHOM JIBHUKEHUHU
8.5 Yckopenue. PaBHOYCKOpEHHOE NPAMOIIMHENHOE JBUKECHUE
8.6 CBobOoanoe maaenue. OneIThl ['anuies
3.7 PaBHOMEpHOE NBMKEHHE MO OKpYXHOCTH. [lepuon u "acrtora oOpalieHus..
JIuneitnas u yrioasi ckopoctu. LleHTpocTpeMuTenbHOe YCKOpEHHE
8.8 ITepBbiii 3akoH HproTOHA
8.9 Bropoii 3akon Herotona
8 8.10 Tperunit 3akon Herotona
8.11 [IpuHIMIT Cynepno3uuuu Cuil
8.12 Cuia ynpyroctu. 3akoH ['yka
813 Cuiia TpeHusi: cuiia TPEHUS CKOJIBKEHHS], CUjla TPEHUSI TTOKOSI, APYTHe BUBI
TpEHUS
R 14 Cuita TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpeHHE CBOOOIHOTO
MMaiCHUS
815 JBwxenue maHer Bokpyr Connma. IlepBas kocMuyeckas CKOpPOCTb.
HeBecoMocTh 1 neperpy3ku
8.16 PaBHOBecue MaTrepuaabHON TOUKH. AOGCOIIOTHO TBEPIOE TEIIO
817 PaBHOBecue TBEPAOro Tena ¢ 3aKpEIUIEHHOM OCBKO BpauieHus. MOMEHT
cunbl. LleHTp TsxRecTn
8.18 Nmnynbce tena. M3meHnenne nmnyibca. IMmynbe cuiibl
8.19 3aKOH COXpaHEHHS UMITYJIbCA




8.20

PeakTuBHOE IBUKEHUE

8.21 Mexanudeckas paboTa U MOITHOCTh

8.22 PaGoTa cuit TsbkecTu, ynpyroctu, TpeHus. CBsi3b SHEPTUH U PAOOTHI

8.23 [ToTeHmanpHast HEPrUsl Tea, MOJIHITOTO HaJl TOBEPXHOCThIO 3eMIIU

8.24 [ToTeHManbHas SHEPrUsl CHKATOM MPY>KUHBI

8.25 Kunetnueckas sneprusi. Teopema 0 KHHETUYECKOW SHEPTUU

8.26 3aKOH COXpaHEHUs MEXaHUYECKON SHEPTrUuun
[IpaxkTuyeckue paboOTHI:
OnpenenieHne CpeaHEl CKOPOCTH CKONBKCHHS OpycKa WIH JBHKCHUS
mapvkKa Mo HAKJIOHHOM IuiockocTu. OmnpeneseHue YCKOPEHHs Tena MpU
PaBHOYCKOPEHHOM JIBH)KCHHH 10 HAKJIOHHOM TUIOCKOCTH.
UccnenoBanue 3aBUCMMOCTH NYTH OT BPEMEHU MPH PABHOYCKOPEHHOM
JIBIDKCHUH 0€3 HadaJbHON CKOPOCTH.
[IpoBepka THIOTE3bI: €CAM TMPU PABHOYCKOPCHHOM JIBIDKEHUH 0e3

8.27 Ha4yaJbHOU CKOPOCTH NYTH OTHOCSTCA KakK psifi HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJMHAKOBBI.
HccnenoBanne 3aBUCMMOCTH  CHJIBI  TPEHHUS CKOJIBXCHHS OT  CHJIBI
HOopMmanpHOTO  naBiieHus.  Ompenenenue  ko3dduuumenra  TpeHus
ckoipxkeHus. OnpeneneHue KECTKOCTH TPYXUHBL. OrnpeneneHne padboThI
CHJIbl TPEHHUS NPU PABHOMEPHOM JBMKEHUU TeJa MO TOPU30HTAIBHOU
noBepxHocTu. Omnpeenenne padoThl CHIIBI YIIPYTOCTH MPU MOABEME Tpy3a
C UCIIOJIb30BaHUEM HEITOABHKHOTO U ITOABIIKHOTO OJIOKOB

378 ®dusnyueckue sBICHUS B MPUPOJE: MPUIUBBI U OTIUBBI, IBUKEHHUE TUIAHET
CoJTHEYHOM CHCTEMBI, PEAKTUBHOE JBMYKEHUE KUBBIX OPTAaHH3MOB

829 TexHUYEeCKHEe YCTPONUCTBA: CITUAOMETP, TATYMKHU ITOJIOKECHUSI, PACCTOSHUS 1

YCKOPEHUSI, PAKETHI

MEXAHWYECKUE KOJIEGAHMA 1 BOJIHBI

9.1

Konebarenbnoe nBwkeHue. (OCHOBHBIE XapaKTEPUCTHKUA KOJICOAHUA:
nepuon, 4acTtora, aMIuiuTyaa

9.2

MaremaTnueckuil U NpYKUHHBIM MasTHUKU. IIpeBpalieHue sHepruu Inpu
K0JIe0aTeNbHOM JIBUKEHUU

9.3

3aryxatomue kojaebanus. BeiHykaeHHbie konebanus. Pezonanc

94

Mexanndeckue BoOJHBI. CBOWCTBa MexaHMYeCKHMX BOJH. [IpomonbHbIE U
[IOIIEPEYHBbIE BOJHBL. J[JIMHA BOJIHBI M CKOPOCTh €€ pacIpOCTPAHCHHS.
MexaHu4ecKre BOJTHBI B TBEPJIOM Telle, CEHCMUYECKHIE BOJTHBI

9.5

3ByK. [ poMKOCTH M BbICOTA 3ByKa. OTpakeHUE 3BYyKa

9.6

Wndpas3Byk u yabTpa3ByK

9.7

[IpakTuyeckue paboOTHI:

Omnpenenenne 9acTOTHI U MEPHO/ia KOJIeOaHN MaTeMaTHYECKOTO MasiTHUKA.
OmnpezneneHue 4acTOTHI U MEpHOa KolIeOaHUH PYKUHHOTO MasTHUKA
HccnenoBanne 3aBUCHMOCTH NEepHOAa KOJeOAHWH MOABEHNIEHHOTO K HHUTH
rpy3a OT JUIMHBI HUTH. VccrenoBaHHe 3aBHCHMOCTH TepHoja KojeOaHuH
NPYKHHHOTO MasTHHKa OT Maccel Tpy3a. [IpoBepka HE3aBHCHMOCTH
nepuojia KojiebaHui rpys3a, MOABEIICHHOTO K HHUTH, OT Macchl rpy3a u
KECTKOCTH MPYKUHBL. M3Mepenne yckopeHust cBOOOTHOTO MaACHUS

9.8

®dusndeckue SBICHHUS B TMPUPOJEC: BOCHPHUITHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSCEHHE, CEUCMUUECKUE BOJIHBI, I[yHAMH, X0




9.9 TexHUyeckue ycTpoHCTBa: 3XO0J0T, UCTOIb30BaHUE YIbTPa3ByKa B OBITY U
TEXHHUKE
DJIEKTPOMATHUTHOE ITOJIE U QJIEKTPOMATHUTHBIE BOJIHBI
10.1 ONEeKTpOMarHUTHOE  TOje. OJIEKTPOMarHuTHbIe  BOJHBL.  CBolicTBa
3IEKTPOMArHUTHBIX BOJIH
10.2 [IIxana 371€KTPOMArHUTHHIX BOJIH
10.3 DJIeKTpOMarHuTHas npupona ceera. CKopocTh cBeTa. BoiHOBBIE CBOKCTBA
cBeTa
10 [IpakTuueckue pabOTHI:
10.4 N3ydyeHne CBOICTB 3IEKTPOMATHUTHBIX BOJH C IOMOIIBI0 MOOUIIEHOTO
tenedoHa
10.5 Oduznyeckue SBICHUS B MPUPOJE: OMOJIOTHYECKOe NEHCTBHE BUIMMOTO,
yIbTPaUOIETOBOTO U PEHTIT€HOBCKOTO U3ITydeHUI
10.6 TCXHI/I‘{GCKI/Ie YCTPOWCTBA: MCTOIB30BAHUE AJICKTPOMATHUTHBIX BOJH MJIS
COTOBOI1 CBsI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBag monenb cBera. IcToOuHMKH cBETa
11.2 [IpsamonrHetHOE pacITpOCTpAHEHUE CBETA
11.3 Otpaxenue ceta. [lnockoe 3epkano. 3aKoH OTpakKeHHs CBETa
114 [Ipenomnienne cBera. 3akoH mpesnomsieHus cBera. IlomHoe BHyTpeHHee
OTpakeHHE CBETa
11.5 JInnza. Xop ny4el B IMH3E
11.6 Onrtuueckas cuctema ¢GoToarnmapara, MUKpPOCKOIIA U TEIECKOTa
11.7 I'na3 kak ontuyeckas cucteMa. biInM30pykoCTh U TaTbHO30PKOCTh
11.8 Paznoxenne Oemoro cBera B crnekTp. Onbitel HptoTona. CroxeHue
CHEKTpaJIbHBIX 11BETOB. /lucnepcus ceta
[TpakTrueckue paboThI:
HccnenoBanue 3aBUCHUMOCTH YIJIa OTPa)KEHUS CBETOBOTO Jiyda OT yria
11 najeHus.
N3ydeHne xapakTepUCTUK U300paKeHHS MPEAMETA B TUIOCKOM 3epKaJe.
HccnenoBanue 3aBUCUMOCTH yIJla MPEIOMJICHHSI CBETOBOTO Jydya OT Yriia
11.9 MaJICHUsl Ha TPAHULIE «BO3JIYX — CTEKIION.
[Toryuenue n300pakeHU ¢ TOMOIIIBIO COOMPAIOLIEH TNH3HI.
Omnpenenenne (GOKYCHOTO PacCCTOSIHUS M ONTHYECKOW CHIIBI COOMparomiei
JIMH3BL.
OMBITHI 1O PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.
OnpIThl IO BOCHPUATHIO I[BETAa MPEIMETOB NpU HUX HAOIIOJECHUHM 4Yepe3
I[BETOBBIC (DUIIHTPHI
®dusnueckue siBiaeHust B npupoje: 3armenusi Connna u JlyHsl, nBera e,
11.10 onTHYECKUE sBIEHUS B arMocdepe (uBer Heba, pedpakuus, panyra,
MHUPaX)
11.11 TexHUYECKHE YCTPOWCTBA: OYKH, IMEPHUCKOMN, (oToammapaT, ONTHUYECCKHUE
CBETOBOJIbI
KBAHTOBEGIE SBJIEHUA
12 12.1 OmnbiThl Pesepdopaa u muianerapHast Mozens atoma. Mojens atoma bopa
12.2 Ncnyckanue u norsiouieHue ceera aroMoM. KBaHTel. JInHeuaThie CIEKTPbI




12.3 PannoaktuBHOCTh. Anb(a, 6eTa- 1 raMMa-u3IydeHUs
12.4 Ctpoenue atomHoOro siapa. HykinonHast Mojens aToMHOTO sigpa. M3otornbl
12.5 PannoaktuBHbie peBpanieHus. [lepuoa nomypacnana aToOMHBIX sa€p
12.6 SnepHbie peakinu. 3aKOHbI COXPAHEHUS 3apsSJ0BOTO U MACCOBOTO YHCE
12.7 DHEpPrus CBI3U aTOMHBIX si7iep. CBsA3b MACChl U SHEPTUU
12.8 Peakuuu cunTe3a u nenenus saep. Mcrounuku 3ueprun ConHua u 38€31
12.9 Snepnas sHepreruka. JleMCTBUE paJUOAKTUBHBIX H3JIYYCHHMI Ha JKHUBBIC
OpTaHU3MBI
[IpakTuueckue pabOTHI:
HaGumroieHne CTruIONIHbIX U JIMHEWYAThIX CIIEKTPOB M3ITYICHHUS.
12.10 HccnenoBanue TpEKOB: U3MEPEHUE SHEPTUU YACTUIIBI IO TOPMO3HOMY TTYTH
(mo dotorpadusm).
W3mepenne paaroakTUBHOTO hoHa
®dusndeckue SBICHUS B MPUPOJIC: €CTECTBEHHBIM PaTuOaKTUBHBIA (DOH,
12.11 KOCMHUYECKHE JIy4M, PaAUOAKTUBHOE HU3JIy4CHHUE IPUPOJHBIX MHUHEPAIIOB,
JeiicTBUE paOaKTUBHBIX U3JIyU€HUN HA OPTaHU3M YeJIOBEKa
12.12 TexHUuecKkrne YCTpPOMCTBA: CIHEKTPOCKOI, WHIAWBUIAYAIbHBIA JO3UMETD,

Kamepa BuiibcoHa




ITPOBEPAEMBIE HA OI'D 10 PU3UKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOT'O OBIIEIO
OBPA3OBAHUA

Kon
npose
psieMoro
TpedoBa
HUSA

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaMm 02a30BOr0 YPOBHS OCBOCHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOI'0 0011Iero 00pa30BaHUsI HA OCHOBE
oroc

[Tonnmanue ponu (U3MKM B HAy4YHOHM KapTHHE MHpPA; CPOPMHUPOBAHHOCTH 0a30BBIX
MPEJCTABICHUNA O 3aKOHOMEPHOW CBA3M M TO3HABAEMOCTH SIBIICHHM TPUPOIBI, O POJIU
SKCIEpUMEHTa B (PU3HKE, O CUCTEMOOOpasyomieil posn (pU3UKH B Pa3BUTUU €CTECTBEHHBIX
HayK, TEXHUKH ¥ TEXHOJIOTMH, 00 3BOIIONMU (PU3MUECKUX 3HAHUN U MX POJIH B LEJIOCTHOM
€CTeCTBCHHOHAYYHOH KapTHHE MHpa, O BKJIAJE POCCHUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B DPa3BUTHE HAyKH, OOBSACHEHHE IPOLIECCOB OKPYKAIOIIEr0 MHUpA, pa3BUTHE
TEXHUKU U TEXHOJIOTUI

3HaHMs O BUJAX MaTepuu (BEHIECTBO W TOJIE), O ABM)KCHHUU KaK CIOc0o0€ CyIeCTBOBAHUS
MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOM TEOpuUM CTPOCHHS BellecTBa, O (HU3HUECKON
CYLIHOCTH SBJICHMM TPUPOALI (MEXaHUUYECKHX, TEIJIOBBIX, DSJIEKTPOMAarHUTHBIX U
KBaHTOBBIX); YMEHUE Pa3IMyaTh SBJICHHS 1O OMUCAHUIO UX XapaKTepHBIX CBOMCTB U Ha
OCHOBE ONBITOB, IEMOHCTPUPYIOIIHNX JaHHOE (PU3HUECKOE SBIICHUE; YMEHUE PACIIO3HABATH
MPOSIBJICHUE M3YYEHHBIX (U3NYECKUX SIBICHUH B OKPYXKAIOIIEM MHPE, BBIIACHAS HX
CYILIECTBEHHbIE CBOMCTBA (MPU3HAKHU)

Bnagenue ocHOBaMHM TIOHATHHHOTO ammapaTta ¥ CHUMBOJIHMYECKOTO S3bIKa (U3UKU U
MCIOJIb30BaHUE UX JUIA pelIeHUs y4eOHBIX 3a7ay; yMEHHE XapaKTeph30BaTh CBOMCTBA Tell,
¢busnueckue SBICHUS M TMPOLECCHl, HUCIMOJB3Yyd (yHIaMEHTalbHbIE U OSMIHUPUYECKHUE
3aKOHBI

VYMeHue OmnuchBaTh HN3YUYCHHBIC CBOMCTBAa TEII H (bHSI/II-ICCKI/Ie SABJICHUA, HWCIIOJb3Yys
(1)I/I3I/I‘IGCKI/IC BCJIIMYHMHBI

Bnagenue ocHOBaMHM METOJOB HAy4YHOTO TIIO3HAHUA C YYETOM COOJIOJEHUS MPaBUI
0e3omacHoro Tpyzaa: HabMoAeHne PU3NIECKUX SBICHHIMA:

YMEHHE CaMOCTOSITENIbHO COOMpPATh AKCIEPUMEHTAIbHYIO YCTaHOBKY M3 JaHHOTO Habopa
OGOpy,Z[OBaHI/ISI 0 MHCTPYKIHH, OIMUCBIBATH XOJ OIIbITa W 3allMChIBATL €TI0 PC3YJIbTAThI,
(GbopMynHUpoOBaTh BHIBOJIBI;

MNPpOBCACHUC TIPAMBIX W KOCBCHHBIX H3MepeHI/II>'I (I)I/I?)I/I‘IGCKI/IX BCJIMYMH: YMCHUC
IUTAHUPOBATh U3MEPEHHUSI, CAMOCTOSITEIbHO COOMPATh 3KCIEPUMEHTAIBHYIO YCTAHOBKY IO
HHCTPYKI WU, BBIYUCIIATL 3HAYCHUC BCIIMYUHBI U AaHAJIM3UPOBATH MOJTYUYCHHBIC PC3YJIbTATLL
C Y4€TOM 3aJJaHHOW MOTPEUTHOCTH PE3YIbTATOB U3MEPEHUM;

MPOBCACHUC HCCJIOKHBIX SKCIICPHUMCHTAJIbHBIX HCCHCI[OBaHI/IfI; CaMOCTOATCIIBHO CO6I/IpaTB
SKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M MPOBOAMTH HCCIENOBAaHME IO HWHCTPYKIUH,
NpCACTABIATh TMOJYYCHHBIC 3aBUCUMOCTU (I)I/I?)I/I‘ICCKI/IX BCINYNH B BHUAC TaGHI/ILI u
rpadUKoOB, YUUTHIBATh MOTPEIIHOCTH, JIENaTh BHIBOJIBI 110 pe3y/IbTaTaM HUCCIIEIOBAaHUS

[TonnManne xapakTEepHBIX CBOMCTB (U3WYECKMX Mojene (MarepuaiabHas TOYKa,
abCOMIOTHO TBEPAOE TEJNO, MOJEIU CTPOCHHS Ta30B, JKUAKOCTEH W TBEPIBIX Te,
IUTaHEeTapHask MoJIeIb aTOMa, HyKJIOHHAs! MOJIeIb aTOMHOTO Si/Jpa) U YMEHHE MPUMEHSATh UX
Uit 00BbsICHEHUST (PU3UUYECKUX MPOIIECCOB

YMenue oObICHATH (1)I/IBI/II-IGCKI/I€ mpoueccCbl U CBOMCTBA TCJI, B TOM YHCJIC U B KOHTCKCTC




CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOTO XAPAKTEPA, B YACTHOCTH, BBIABIATH MPUYMUHHO-
CIICZICTBEHHBIC CBSI3M U CTPOUTh OOBSICHEHHE C OIOpPOM Ha W3yYyeHHBIE CBOICTBA
¢bu3nyecKux sBICHUN, GU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIETTN

YMenue pemath pacu€THble 3amaun (Ha 6a3e 2 — 3 ypaBHEHMI), UCIOJB3Yysl 3aKOHBI M
(bOpMy.HLI, CBA3BIBAIOIINC (1)I/I3I/I‘-ICCKI/IC BCJIMYNHBI, B YAaCTHOCTH, 3allUCBIBATH KPATKOC
YCIIOBHE 3a/Ia4y¥, BBIABIATH HENOCTAIONIME JaHHBIC, BHIOMPATh 3aKOHBI W (OPMYIIHI,
HCOGXOI[I/IMBIG JJIA eé peuicHus, UCIIOJIB30BATh CIIPABOYHBIC JAHHBIC, IIPOBOJUTH paC‘IéTBI
U OIICHWBATh PEATUCTHUYHOCTH IMOJYYCHHOTO 3HAYCHUS (U3NYCCKON BEIWYHMHBI, YMEHHE
OIIPENIENIATh PA3MEPHOCTh (PU3MUECKON BEIMYHMHBI, OJYYCHHOM MPH PELICHUU 3a7auu

YMeHue XapaKkTepu30BaTh MPUHIUIMBI JEHCTBUS TEXHUYECKHX YCTPOWCTB, B TOM YHCIE
OBITOBBIX NMPHOOPOB, M MPOMBIIIJICHHBIX TEXHOJOTHYECKUX MPOLECCOB 0 UX OMHCAHHMIO,
UCTOJb3ys 3HAHUS O CBOWCTBaX (DM3MYECKHX SIBICHUH M HeoOXOoAuWMBble (PU3UYECKHE
3aKOHOMEPHOCTH

10

VYMeHHe HCHONb30BaTh 3HAHHMA O (DPU3MYECKUX SBICHHUAX B IOBCEJHEBHOW MKWM3HU JUIS
obecriedeHrs: 0€30MacHOCTU MpH OOpaleHUH ¢ OBITOBBIMU NMPHOOpaMU U TEXHUYECKUMHU
YCTPOMCTBaMH, COXPAaHEHUS 3/I0POBbS U COOIOICHUSI HOPM DKOJOTHYECKOTO TTOBECHHUS B
OKpYy)XarlIlel cpeje; MOHUMaHWE HEOOXOIUMOCTH MPUMEHEHUS TOCTHKEHUH (U3UKH U
TEXHOJIOTUH JUIs PAllHOHATIBHOTO IPUPOJIOTIOIH30BAHHS

11

OmnbIT moucka, Mpeodpa3zoBaHus U MpeACcTaBiIcHUs HHDOpMaIu (GU3NIECKOTO COACPIKAHUS
C UCTOJIh30BaHUEM HMH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH; YMEHHUE OICHUBATh
JOCTOBEPHOCTh TOJNyYEHHOW WHQPOpMAIIMM HA OCHOBE UWMEIOIUXCS 3HAHUU U
JOTIOJTHUTEIBHBIX HCTOYHHKOB, yMEHHE WCIIONb30BaTh IPH BBITOJHECHHH YYEOHBIX
3aJlaHuil  HAyYHO-TIOMYJSIPHYIO JIUTEPATypy (U3UYECKOTO COACPKAHMS, CIPABOYHEIE
MaTepHalibl, pecypchl ceTH MHTepHeT; BiaaeHHe 0a30BBIMH HaBBIKAMH MPEOOpPa3OBaAHHUS
nH(pOpPMALIUK U3 OJHON 3HAKOBOW CHUCTEMBI B APYTyI0; YMEHHE CO3[aBaTh COOCTBEHHBIC
MUCHMEHHBIC U YCTHBIE COOOIIEHHSI HA OCHOBE MHPOPMAIIUU M3 HECKOJIbKHX HCTOYHHKOB




INEPEYEHD 3JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMBIX HA OI'D 110 ®PU3UKE

IIpoBepsieMblii 3JIEMEHT COEPKAHUSA

Kon
1 MEXAHMWYECKUE ABJIEHUA
11 Mexanuueckoe nBukeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTH
’ NBIDKECHUSA
PaBHOMEpHOE M HepaBHOMEpHOE ABMKEeHHE. CpenHsAs CKOpocTb. Popmyra Uil BBIYHCICHHS
1.2 cpenneii ckopoctu: v = S/t
PaBHOMEpHOE NPAMONMHEWHOE NABM)KECHUE. 3aBHCHMOCTb KOODAMHATHI Tella OT BPEMEHU B
ClIy4ae paBHOMEPHOIO MPSIMOJIMHENHOTO ABUKCHUS:
13 x(f)=x,+vf
I'paduky 3aBUCMMOCTH OT BPEMEHH AJISl MIPOEKIMH CKOPOCTH, MPOEKLUUHU IEepEeMEILeHUs, MyTH,
KOOpAMHATHI IPU PABHOMEPHOM IPSIMOJIMHENHOM JIBHKEHUU
3aBUCHUMOCTb KOOPJIMHATBHl Te€Ja OT BPEMEHH B Cllydae PaBHOYCKOPEHHOTO NPSAMOJIMHEMHOIO
JBUKCHHUS:
£
Sx()=vo, *t+ay* =
@opMmyabl UIsl NPOEKLIUU NEPEMEUICHUs], MPOEKIUN CKOPOCTH M IPOEKLHUH YCKOPEHHUS IpU
PaBHOYCKOPEHHOM IPSIMOJIMHEHHOM JIBMKCHUU:
2
2
1.4 s_\i(r)=uo_\nr+a_\‘-7.
v (1)=v,, +a,-t,
a,(f)=canst,
Uy, — U, =2a,s,
I'paduky 3aBUCHMOCTH OT BPEMEHU JUIsl IPOCKIMM YCKOPEHUS, TPOEKLUN CKOPOCTH, MPOEKLUU
nepeMeNIeHN s, KOOPINHAThI IPY paBHOYCKOPEHHOM NPSIMOJIMHEMHOM JIBUKEHUU
CBobonnoe maneHue. @OpMyIibl, ONMUCHIBAIOIIME CBOOOAHOE TMaJIEHHE Tela IO BEPTHKAIN
15 (IBMXKEHME Tella BHU3 WM BBEPX OTHOCUTENIBHO MOBEPXHOCTH 3emiM). I'paduxu 3aBucuMocTu
' OT BPEMEHH ISl MPOCKIMH YCKOPEHHUsS, MPOCKIMU CKOPOCTH W KOOPAWHATHI MPU CBOOOJHOM
NaJICHUH TENa MO0 BEPTUKAIU
CKOpOCTh paBHOMEPHOTO JBIKEHMS TeJla 10 OKpykHOcTU. Hanpasienue ckopoctu.
dopmyiia A BBIYUCICHUS CKOPOCTH Yepe3 painyc OKPYKHOCTH M MEPHUOJT OOPALICHHUS:
2R
=
T
16 [lenTpocTpeMutrensHoe  yckopeHue. HampaBieHue  LEHTPOCTPEMHUTEIBHOIO  YCKOPEHHUS.

d)opMyJIa IJI1 BBIYHUCJIICHUA YCKOPCHUA

dopmyiia, cBA3BIBAIOLIAS IEPUOJI U YACTOTY OOpALICHUS:




1

\"=T

1.7

Macca. IInotHocts Bemecta. @opmyia i1 BBIYUCICHUS IIIOTHOCTH:

_m
V

1.8

Cwuita — BekTopHas ¢puzndeckas BennuuHa. CI0KeHHE CHIT

1.9

SIBnenune unepuuu. [lepsriit 3akon HeroToHa

1.10

Bropoii 3akon HeroToHa:

F=m-a
CoHanpaBiI€HHOCTh BEKTOPA YCKOPEHHS TEa U BEKTOPa CUJIbI, IEUCTBYIOIIECH Ha

TCII0

1.11

Bzanmopericteue ten. Tperuit 3akon Herorona:

Fy y=-F,

1.12

Tpenue mnokost W TpeHue ckKoybxeHus. dopmyna Uis BBHIYMCICHUS MOIYJS CHIIBI TPEHUS
CKOJIbXKEHUS:

Frp=p-.\’

1.13

Hedopmarus tena. Yrnpyrue u Heynpyrue aedopmanmu. 3akoH ynpyroi aedopmaruu (3akoH
I'yka):
F=k-Al

1.14

BCQMI/IpHOG TATOTCHHE. 3aKOH BCCMUPHOTO TATOTCHUA:

m, -m,
F=G- L2

R
Cuna TspkecTu. Y CKOpeHHe CBOOOTHOTO TMaIeHUS.

dopmyna 1151 BEIYUCIICHHS CHITBI TSHKECTH BOJIM3M TToBepXxHOCTH 3emun: F = mg.
JBrxenue manet Bokpyr Comnnna. [lepBas kocMuueckas ckopocts. HeBecoMocTs u

neperpy3Ku

1.15

Hmnynbc Tena — BeKTOpHas pu3ndeckasi BeIUYUHa.
p=mo

Nmnynsc cucremsl teil. M3menenue ummyibca. IMnyibsce cumsl

1.16

3aKOH COXpaHCHHSI HMITYJIbCA JUTSI 3aMKHYTOM CHCTEMBI TEJ:
D=myU, +m,0, =const

PeakTnBHOE NBIDKEHNE

1.17

Mexanunueckas padota. @opmyia ajsi BBIYUCICHUS paOOThI CHJIBL:

A=Fsoosa

Mexannueckass MOIITHOCTD:

N=4
r

1.18

Kunernueckas u NOTCHIMAJIbHAA SHCPIUs. CDopMyJIa JJIA BBIYUCIICHUA KHUHETUYECKOM OHCPIUuu:

i
mo-
B=g




Teopema o kuHeTnueckou sHeprun. opmMyna aJisi BEIMUCIEHUS MOTEHIMAIbHOW SHEPTUH TeNa,
IIOOHATOTO
HaJ 3eMIIEN:

E,=mgh

1.19

Mexanuyeckasi SHEpPrus:
E=E.+E P
3aKOH COXpaHEHMsI MEXaHNYECKOW sHeEprun. PopMmyiia AJis 3aKOHA COXPAHEHUS MEXaHUUECKON

JHEPruy B OTCYTCTBHE CUJ TpeHUs: £ = const.
[IpeBpanieHue MexaHU4ECKOM YHEPTUU IIPU HAJIMYUU CUJIbI TPEHUS.

1.20

[IpocThie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHHUKH.
Peruar. MomenT cuisl: M - Fl.
VYcnoBue paBHOBECHUS pblyara:

M +M, +..=0
[MoxBwxHEIH 1 HenoABKHBIHM 010ku. KITJ] mpocThIx MeXaHN3MOB,

n= Anonessas
Aaarpaqenxaz

1.21

JlaBiienue TBEpIOTO TEIIA.
@dopmyna 115 BBIYMCIICHMS TABICHUS TBEPIOIO Tena:
F
p==-
JlaBnenue raza. ATMocepHoe TaBiIcHUE.
FI/I,Z[pOCTaTI/I‘{eCKOe JaBJICHUC BHYTPH KUIAKOCTHU.
dopmyna 1551 BBIYUCICHUS 1aBJICHHS] BHYTPHU KUIKOCTH:

P=pgh+p.,

1.22

3akoH [lackans. ['uapaBnudeckuii mpecc

1.23

3akoH Apxumena. @opMyna g ONpeaeIeHUs BhITAIKABAIOIICH CHIIbI, JEHCTBYIONIEH Ha TEJO,
NOTPYKEHHOE B KUIKOCTb WU T'a3:

Fpx =P8V

YcnoBue naBanus Tena. [1nmaBanue CYI0B U BO3QYXOILIaBaHHUEC

1.24

Mexannueckue KkosieOaHus. AMIUIMTYyAa, TEpUOJ W dYactoTta KojeOaHui. Dopmyra,
CBSI3BIBAIOILAS YACTOTY U MEPUOJ] KOJIeOAHMIA:

1
vV=—

T

1.25

MaremaTiueckuii W TpPYKUHHBIM MasTHUKU. [IpeBpaimieHue >HEpruu HpHU KoJedaTelbHOM
JBUKCHUH

1.26

3aryxatomue kojaebanus. BeiHykaeHHbie konebanus. Pezonanc

1.27

Mexannueckue BOaHBL. [IpomonbHble M momnepedHble BONHBL. JIJIMHA BOJHBI M CKOPOCTh
pacupoCTpaHEeHUs BOJIHBL:

r=v-T




1.28

3Byk. I'poMkocTh M BbicOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJHBI Ha TpPaHUIE ABYX Cpei.
Wndpas3Byk u yapTpa3ByK

1.29

IIpaxmuueckue pabomol

N3Mmepenne cpeaHel IUIOTHOCTH BEIIECTBA; APXHUMEIOBOM CHJIBI; JKECTKOCTH MPYKUHBI,
Kod(pduLreHTa TPEeHUs CKONBXKEHHS; pabOThl CWJIbI TPEHHs, CWIbl YIOPYTOCTH; CpeaHei
CKOpPOCTH JBMKEHMsI OpycKa MO HaKJIOHHOW IUIOCKOCTH; YCKOpeHHsI Opycka IpU JBMXKEHUM 110
HAKJIOHHOH IJIOCKOCTH; YacTOThI U IeproJia KoJeOaHU MaTeMaTHYeCKOTro MasgsTHUKA; YaCTOTHI U
nepuoJia KojaebaHuil NpyKUHHOTO MasiTHUKA; MOMEHTA CUJIbI, IEHCTBYIOLIETO Ha pblyar; padboThl
CHJIBI YNPYroCTH NpU THOABEME TPpy3a € IMOMOINBIO HEMOJBM)KHOTO OJI0Ka; pabOThl CHIIBI
YIPYTOCTH MPH NOABEME I'py3a ¢ IOMOIIBIO OJBIUKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00BEMa MOTPYXKEHHOH YacTH Tena U OT
IUIOTHOCTH XKMJIKOCTH; HE3aBHUCHMOCTH BBITAJIKUBAIOLICH CHIIBI OT MACChI T€jla; CHJIbI TPEHUS
CKOJIB)KEHUSI OT CWJIbI HOPMAJbHOI'O [JABJIEHMS M OT poJia MOBEPXHOCTH; CHJIBI YIPYIOCTH,
BO3HMKAIOIIEH B NpPYXHHE, OT CTENEHM JedopMaluu IMPYKHUHBI, YCKOpEHHs Opycka OT yria
HaKJIOHA HaNpaBJISIONIEH; meprosa (YacToThl) KoJIeOAaHWH HUTSHOTO MAasgTHUKA OT JUIMHBI HUTH;
nepuojia KosieOaHWH MpPY)KMHHOTO MasTHHUKAa OT MacChl Ipy3a M KECTKOCTH IPYXKHUHBI;
UCCIICIOBAaHUE HE3aBUCHMOCTH Ilepuoja KojeOaHWil HUTSHOTO MasTHHKa OT MAacchl Ipysa.
ITpoBepka ycioBHsl paBHOBECHS pblyara

1.30

Qu3suueckue sA61eHUs 8 Npupooe: TIPUMEPDI ABUKEHUS C PA3IIMYHBIMU CKOPOCTSMHU B KMBOW U
HEXMBOW IIPUpPOAE, ACHCTBUE CUIBI TPEHHS B INPHUPOAE U TEXHUKE, NPWIMBBI U OTJIMBBHI,
JIBWKeHHE T1aHeT COJTHEYHOM CHCTEMBI, PpEaKTUBHOE JBMKEHHUE )KUBBIX OPraHU3MOB, pblYard B
TEJIe 4YeloBeKa, BIMSHHE aTMOC(EpHOrO MaBJICHUS HA >KMBOW OpPraHM3M, IUIaBaHUE PBIO,
BOCITPUSITUE 3BYKOB JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, I[yHAMH, 3XO

1.31

Texnuyeckue ycmpoticmea: CHUAOMETP, NAaTYUKU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHS,
JUHAMOMETp, TIOIIMITHUKY, PAKeThl, PbIYar, MOJBIKHBIM M HEMOJBIKHBIA OJOKHM, HAKJIOHHAs
IUIOCKOCTh, MPOCThIE MEXAHU3MBI B OBITY, COOOIIAIOIIMECS COCY/Ibl, YCTPOHCTBO BOJOMPOBO/IA,
TUAPABIMYECKUA TPEcc, MAHOMETpP, OapoMeTp, BBICOTOMEp, IMOPIITHEBOH HACOC, apeoMeTp,
9X0JIOT, UCTIOJIb30BAaHUE YIBTPA3BYKa B OBITY U TEXHHUKE

TEIIVIOBBIE ABJIEHUA

2.1

OcCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISIPHO-KUHETUUYECKOH TEOpUU CTpPOEHUs BeuiecTBa. Mopenu
TBEPJIOTO, KUAKOIO U razoo0pa3HOro coctossHMM BemiecTBa. Kpucrtamimdeckue u amopdHbIe
Tena

2.2

JBwxenue wyactul BemiecTBa. CBsSI3b CKOPOCTH JIBIJKEHUSI 4YACTUI[ C TEMIEPATypOM.
bpoyHoBckoe nBkenue, nuddy3us

23

CMaunBaHue u KallWJIJIAPHBIC SABJICHUA

24

TennoBoe pacuIpeHne U CKaTHE

2.5

TemnnmoBoe paBHOBECHE

2.6

Buytpennss sHeprus. PaboTa u Tersonepenaya Kak criocoobl K3MEHEHUsI BHYTPEHHEH SHEprUH

2.7

BI/II[BI TCIUIoncpeaavu: TCrionpoBOJHOCTb, KOHBCKI M, U3JIYYCHHUC

2.8

HarpeBanue u oxnaxaenue tei. KoaudecTBo TemaoThl. Y AelbHas TEIIOEMKOCTD:
O=cm(t,—t,)

2.9

3aKkoH COXpPaHCHUS SHCPIUr B TCIUIOBBIX MPOLECCAX. ypaBHeHI/Ie TEIUIOBOro OajaHca:

0+0 +..=0

2.10

Ucnapenne u konaeHcauus. V3MeHeHHWe BHYTPEHHEH SHEPrud B TMPOILECCE HCHAPEHUs] U
KoHAeHcanuu. Kumnenue skuakocTy. Y aenbHas TemioTa napoodpaszosanusi: L = Q/m




2.11

Brnaxxnocts Bo31yxa

[InaBnenne u Kpuctawm3auusi. V3MeHeHuWe BHYTpEHHEH OJHEPruM TMpU IUIABICHUU U
KpUCTAJUTM3ALUU. Y AeIbHAS TETUIOTA TUIaBICHHUS:

2.12 19)
m
213 BHyTpeHHssI SHeprus CrOpaHus TOTUIUBA. Y IeNbHAs TeIUIOTa CTOPaHusl TOIUIUBA: ¢ = OQ/m
2.14 [TpunHtunB! paboTh! TeroBbIx ABuraTenei. KI1JI remoBoro auraresns
Ipakxmuueckue pabomul
H3mepenne yaenbHOM TEIUIOEMKOCTH METAUIMYECKOTO LMIMHAPA; KOJMYECTBA TEIUIOTHI,
MOJIyYEHHOT0 BOJOM KOMHATHOH TemmepaTypbl (PMKCUPOBAaHHOW MAacChl, B KOTOPYIO OMYIIEH
2.15  HarpeThlii HMJIMH]IP; KOJUYECTBA TEIUIOTHI, OTIAHHOT'O HArPETHIM LIMJIMHIPOM, MOCIIE OMyCKaHUs
€ro B BOJly KOMHATHOM TEMIIEPATyphl; OTHOCUTEIBHON BIAXKHOCTH BO3YyXa; YAEIbHOMN TEIIOTHI
maBieHus Jipjaa. MccienoBaHue M3MEHEHMs] TEMIIEpaTypbl BOJbI MPHU Pa3IUYHBIX YCIOBUSX;
SBJICHUS TETJIOOOMEHA MPU CMEIIMBAHUN XOJOJHON U Topsiuel BOJIbI; Mpoliecca UCTIapeHUs
Qusuueckue s6leHUss 8 Npupode. TIOBEPXHOCTHOE HATSHKCHHE W KAMWULIPHBIC SIBICHUS B
2.16  mpupone, Kpuctauibl B mpupoe, ninydenne ColHIa, 3aMep3aHue BOJIOEMOB, MOPCKHE OpH3HI;
o0Opa3oBaHHE pOCHI, TYMaHa, HHES, CHETa
Texnuueckue ycmpoticmea. KalWIISIPbl, TIPUMEPHI UCMOJIb30BAHUS KPUCTAILIOB, MKUIKOCTHBIN
2.17 = TepMOMETp, HNATYUK TEMIEPATypbl, TEPMOC, CHUCTEMA OTOIUICHHUS JOMOB, THUTPOMETPHI,
TICUXPOMET, MapoBasi TypOWHA, IBUTATEllb BHYTPEHHETO CTOPaHUs
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 Onexkrpuszanus Tel. J[Ba BUa 3JeKTpUUECKUX 3apsiioB
3.2 B3aumonelicTBue 3apspkeHHBIX Tedl. 3akoH Kymnona
33 3aKOH COXpaHEHMsI AIEKTPUUYECKOTO 3apsiia
34 OnekTpuyeckoe Tmone. Hanpspk€HHOCTH 3neKkTpuyeckoro mnotid. [IpuHmun cyneprno3unun
) ANEKTPUUECKUX MOJieH (Ha KAYeCTBEHHOM YPOBHE)
35 Hocurenu snexktpudeckux 3apsiaoB. [lefcTBHE 3EKTPUUYECKOTO MO Ha JIEKTPUUECKHUE 3apsi/Ibl.
’ [IpoBOIHUKY U TUATIEKTPUKU
[TocTosiHHBIN JIeKTpUYECKUi TOK. [lelicTBuA anekTpudeckoro Toka. Cuiia toka. Hanpsbxkenue.
I=q/t, U= A/
3.6 1 1
DIIEKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE ANEKTPUUECKOE COMTPOTUBIICHHE:
3.7 R =pl/S
33 3akon Oma ams yyactka snekrpuueckoit nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHNE TPOBOAHUKOB:
I,=1,; U=U,+U,; R=R +R,
3.9

Hapanﬂeanoe COCAUHCHUC IMTPOBOAHUKOB PaBHOI'O COMMPOTHUBJICHUA:

U=U;I=1+I;R=2.
“ - 2




CMenranHbIe COCOIUHCHUA IIPOBOAHHUKOB

PaGoTa u MmomHOCTE A5ekTpuueckoro Toka. 4 = Ult, P = Ul

3.10
3akon J>xoyns — Jlenma:
3.11 0= 12 Rt
3.12 OnbIT OpcTeaa. MarHuTHOE o€ TPSIMOTO MPOBOJIHUKA ¢ TOKOM. JIMHUM MarHUTHOW MHAYKIIUU
3.13 MarauTHOE 1oJie HOCTOSIHHOI'O MaruuTa. B3auMoaelcTBIE ITOCTOSHHBIX MAarHUTOB
3.14 | JleiicTBME MarHUTHOTO MOJISI HA TPOBOJAHUK C TOKOM
3.15 OnbiTel Papajes. SABneHue 351eKTpoMariuTHo nHaAyKiuu. [Ipasuio Jlenma
IIpakxmuueckue pabomol
N3mepenue 3IeKTpUYECKOTO COMPOTUBIEHUS PE3UCTOPA; MOIIHOCTU 3JIEKTPUUYECKOTO TOKA;
paboTHI AIEKTPUIECKOTO TOKA.
HccnenmoBanue 3aBUCUMOCTH CHJIBI  TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
3.16  nmammouka), OT HaNpsOKEHUs HAa KOHIAX MPOBOJHUKA; 3aBUCUMOCTU COMPOTUBIICHUS OT JJIUHBI
MIPOBOJIHKKA, TJIOIIA/IA €T0 MOMEPEYHOT0 CEUEHHUS U YICIbHOTO COTPOTUBIICHHUS.
[TpoBepka mpaBmiia JUisi 3JIEKTPUUECKOTO HAIMPSDKEHUS TPU MOCIEAOBATEIHHOM COEIMHEHUU
MPOBOJIHUKOB; TMpaBUjia ISl CHJIbl BJIEKTPUYECKOTO TOKA MPU MAPAJUICTbHOM COEIUHEHUU
MPOBOJAHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuueckue a61eHUs 8 nNpupooe: FIEKTPUUECKUE SBJICHUS B aTMOC(epe, MIEKTPHIECTBO KUBBIX
3.17  opraHu3MOB, MarHUTHOE TOJI€ 3eMJIH, APEi] MOIOCOB, POJIb MATHUTHOTO TOJIS ISl )KM3HU Ha
3emJie, OJISIPHOE CUSIHUE
Texnuueckue ycmpoticmea: SIEKTPOCKOI, aMIEPMETP, BOJBTMETP, peOCTaT, CUETUUK
318 INEKTPUUYECKOMN SHEPTuu, dJIEKTPOOCBETUTENbHBIE TPUOOPHI, HarpeBaTeIbHbIE JIEKTPONPUOOPHI
(mpuMepsl), AMEKTPUIECKIE TIPEIOXPAHUTEIH, JIEKTPOMATHUT, JIEKTPOIBUTATEINh TOCTOSTHHOTO
TOKa, TEHEPATOP MOCTOSIHHOTO TOKa
3.19 | DaekTpomarHuTHbIE BOJHBI. [1IKana 31€KTpOMarHUTHBIX BOJH
3.20 | JlyudeBas Mmomenb cBeTa. [IpsMonuHeitHOe pacnpoCTpaHEHUE CBETA
3.21 | 3akoH oTpaxeHus cBera. [lmockoe 3epkaio
3.22 | IlpenomieHue cBeTa. 3aKOH NPEJOMIICHUS CBETA
3.23  ucnepcus ceera
3.24  Jlunza. Xox iyuelt B mtuH3e. PoKkycHOE paccTosiHue auH3bL. Ontudeckas cuia JuH3bl: D = 1/F
3.25  I'ma3 kak ontuueckas cuctema. Onrudeckue npubopsl
Ilpakxmuueckue pabomol
W3mepenne onTHUecKoW Cuiibl coOuparonieil JuH3bI;, (POKYCHOro paccTOosHUS coOuparomein
nuH3bl (IO CBOWMCTBY paBEHCTBA pa3MEpOB IMpeAMeTa W H300paKeHUs, KOraa MpeaMer
3.26  pacmoyioXKeH B IBOMHOM (POKyce), ToKa3aTelst MPeJIOMIICHHSI CTeKIIa.
HccnenoBanne cBoiicTBa M300pakeHHs, IMOJYYECHHOTO C IOMOMIbIO COOMpAONIEH JUH3BL
U3MEHEHHUs1 (POKYCHOTO PACCTOSHUSI JBYX CIIOKEHHBIX JIMH3; 3aBUCUMOCTHU YIJIa MPEIOMIICHUS
CBETOBOTO JIy4a OT YIJIa MMaJICHUs Ha TPaHUIIE «BO3AYX — CTEKIIO»
397 Qusuueckue asnenus 6 npupooe: 3atmenust Conxna u JIyHbl, 1[BETa TeJ, ONTHYECKUE SBICHUS B
atMocdepe (uBet HeOa, pedpakius, paayra, MUPax)
3.28 | Texuuyeckue ycmpoticmea: 09K, IEPUCKOI, oToAIIapaT, ONTHUYECKUE CBETOBO/IBI
4 KBAHTOBBIE SABJIEHUA
4.1 PagnoaktuBHOCTh. Asb(a-, 6eTa-, ramma-u3nydenus. Peakiuu anbda-u Oeta-pacnana
4.2 OmnsiThl Pesepdopaa no paccesnuto anbda-uactuil. IlnanerapHas Moenp aToma




4.3 CoctaB aroMHOTrO0 sifipa. M3oTomnsl
4.4 [lepron monypacmnaaa aTOMHBIX SIAEP
4.5 SnepHbie peakiiu. 3aKOHbI COXPAHEHUS 3apsSJ0BOTO U MACCOBOTO YHCE
Qusuueckue A61eHUs 8 NpuUpooe: €CTECTBEHHBIH paJMOaKTUBHBIM (OH, KOCMUYECKHE JIy4H,
4.6 PaauOAaKTUBHOE U3JIy4EHHUE IIPUPOJHBIX MUHEPAJIOB, ICUCTBUE PAJUOAKTUBHBIX HU3JIIY4YCHUH HA
OpraHu3M YeJIoBeKa
47 Texuuueckue ycmpoticmea: CHEKTPOCKON, HWHAMBUIYaJIbHBIA J03UMETp, Kamepa BuibcoHa,

sIIepHasl SHEpPreTukKa







