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IHOACHUTEJIBHAS 3AIIUCKA

[IporpamMMa 1o ¢u3uKe Ha ypoBHE OCHOBHOTO 00mIero oOpa3oBaHMs COCTaBlicHa HA OCHOBE MOJOXEHUH M
TpeOOBaHMII K pe3ynbTaTaM OCBOGHHS Ha 0a30BOM YpPOBHE OCHOBHOW 00pa30oBaTeNbHOW MPOTPaMMEL,
npencraBieHHBX B @I'OC 00O, a takxke ¢ yu€tom (enepanpHOi pabodeii mporpamMmel BocriuTanus U Konmenmmn
npenogaBanus yaeOHoro npeamera « Dusukay.

ConmeprkaHre mporpamMmbl 1O (hHM3HWKE HAMpaBieHO Ha (OPMHUPOBAaHHWE €CTECTBEHHO-HAYYHOW TPaAaMOTHOCTH
oOydarommMxcss W OpraHu3auio wu3y4deHuss (U3WKH Ha JESTeIbHOCTHOW OcHOBe. B mporpamme mo ¢usmke
YUUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTo mpeamera B peanuzanuu TpeboBanuiik ®I'OC OOO k mmiaHUpyeMbIM
JUYHOCTHBIM U METalpeAMETHBIM pe3yjbTaTaM OOy4YEHHS, a TaKKe MEKIPEAMETHBIEC CBSI3M €CTECTBEHHO-HAYUHBIX
y4eOHBIX TIPEIMETOB Ha yPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHusl.

[IporpamMmma 1o ¢u3MKe YCTaHABIWBAET pacIpelleieHne ydeOHOro Marepuaja 1o rogam oOydeHus (1o
KjlaccaMm), TpeajaraeT NPUMEPHYIO TOCIeI0BATEILHOCT, H3YyYeHHs TeM, OCHOBAaHHYIO Ha JIOTUKE pa3BUTHS
MPEIMETHOTO COJEPKAHUS U y4ETe BO3PACTHBIX 0COOEHHOCTEH 00yUaroIMXCsl.

[Iporpamma o (hmsuke pazpaboTaHa C IENBI0 OKa3aHUS METOAMYECKON IMTOMOIIH YIUTENO B CO3/IaHNH padodeit
MPOTPaMMBI IO y4eOHOMY TIPEAMETY.

dusnka gBISETCS CI/ICTCMOO6pa3YIOHH/IM i1 €CTCCTBCHHO-HAYYHBIX y‘Ie6HbIX mpeaAMETOB, ITOCKOJIBKY
(m3nyecKkue 3aKOHBI JIEKaT B OCHOBE IPOIIECCOB W SBJICHHI, M3YYaeMbBIX XUMHEW, OHOJOTHEH, acTpOHOMHUEH W
¢usnueckoii reorpadueil, BHOCHT BKJaJ B €CTECTBEHHO-HAYUHYIO KapTUHY MHpA, IPEA0CTaBIsIeT Hanboee siCHbIC
00pa3ibl MPUMEHEHHUS HAYYHOTO METO/Ia TTO3HAHUS, TO €CTh CII0c00a MOIy4eHHsI JOCTOBEPHBIX 3HAHUI O MUpE.

OpHa w3 THaBHBIX 3a7ad  (u3mueckoro oOpa3oBaHHMA B CTPYKType oOOImero oOpa3oBaHUS COCTOMT B
(hopMHpPOBaHUY €CTECTBEHHO-HAYYHOI IPaMOTHOCTH U MHTEpECa K HayKe Y 00yJaroIIiXcsl.

Uzyuenne ¢u3uku Ha 0a30BOM YpOBHE MpEINONaracT OBJIAACHUE CIEAYIONIMMH KOMIIETEHTHOCTSIMH,
XapaKTepU3YIOIUMHI €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb!

® Hay4YHO O6’b$1CH$1TB SIBJICHUSA,

® OILICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO HCCIICAOBAHHUS;

® HUHTCPHIPETUPOBATH JAHHBIC U MCIIOJB30BATh HAYUYHBIC NOKA3aTCIbCTBA AJIA ITOJIYUYCHHS BBIBOJOB.

Lenn wu3ydeHuss (u3MKM Ha YpOBHE OCHOBHOTO o00mero oOpa3zoBaHusi ompeaeneHsl B Konnenmmwn
npenojaBanus ydyeOHoro npeamera «®Dusuka» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit ®exepauny,
peaM3YIONINX OCHOBHBIC 00IIE00pa30BaTe/IbHBIC IPOrPaMMbI, yTBEPKIEHHOM pemieHrueM Komterun MunucrepcTea
npocsenienns Poccuiickoit deneparun (mpotokon oT 3 nexkadps 2019 r. Ne [1K-4BH).

Henun udyyenns pusuku:

e TpHOOpEeTeHHe MHTEepPeca M CTPEMIIEHUS OOYyYarIuXcs K HAyYHOMY H3YYEHHIO TPHUPOIBI, PA3BHTHE HX
WHTEJUIEKTYAIBHBIX U TBOPYECKHX CIIOCOOHOCTEIH;

® DPA3BUTHUC HpeI[CTaBHeHHﬁ O HAYYHOM METOJC IMO3HAHUA U q)OpMI/IpOBaHI/Ie HUCCIICAOBATCIBCKOI'O OTHOILICHUA
K OKPYKAIOIIUM SIBJICHUSM;

e (hopMHPOBaHHWE HAyYHOTO MHUPOBO33PCHHMS KakK pe3yJjbTara H3yuyeHUS OCHOB CTPOCHHUS MaTepUM U
(hyHIaMEHTAITFHBIX 3aKOHOB (DPU3UKH;

e (opMupoBaHWE TPENCTABICHUN O PONH (PU3UKU ISl Pa3BUTHSA JIPYTHX €CTECTBEHHBIX HAYK, TEXHHKH U
TEXHOJIOTHA;

® pa3BUTHE NPEJCTABICHUI 0 BO3MOXKHBIX chepax Oymyiied npodecCuoHaIbHON JeATeIbHOCTH, CBSI3aHHOH C
(hM3HKOH, MOATOTOBKA K JalIbHEHIIIEMy 00YYEHHIO B ’TOM HAIlpaBJICHUU.

JlocTrmkeHre 3THX 1eNeld MporpaMMBI 1o (PU3UKe Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHHs 00ECIIeYNBACTCS
pelIeHneM CIeAyIONNX 3a1a4:

e TpHOOpETeHNE 3HAHUHA O JUCKPETHOM CTPOECHHH BEIIECTBA, O MEXaHHYECKHUX, TEIUIOBBIX, AJIEKTPUUYECKUX,
MAarHuTHBIX U KBAHTOBBIX SBJICHUAX,

® TIPUOOpETCHHUE YMEHHWH ONKCHIBATH U OOBSCHATH (DPU3UYECKUE SIBICHUS C HUCIOJIB30BAHUEM MOITYYCHHBIX
3HAHWI;

® OCBOCHME METOAOB PELICHUS MPOCTEHUIIMX PACUYETHBIX 33/ad C HCIHONb30BaHHEM (PHU3MYECKUX MOJENEH,
TBOPUYCCKHUX U IMMPAKTHUKO-OPUCHTUPOBAHHBIX 3aJ1a4;

® pa3BUTHE YMEHHWH HAONIONaTh TPHUPOJIHBIC SBICHHUS W BBITIOJNHATH OIBITHI, JTAOOpAaTOpHBIE PabOTHl U
OKCIIEPUMEHTAJIBHBIC UCCIIC0BAaHNA C UCITIOJIB30BAHUEM USMEPUTEIIBHBIX HpI/I60p0B;



e ocBocHHE MNpHEMOB paboTel ¢ HH(OpManmed (QHU3MYECKOro COAEp)KaHMs, BKIIOYas HMHPOPMALUIO O
COBPEMEHHBIX TOCTIDKCHUSX (PU3MKH, aHAIN3 U KPUTHYECKOE OLICHNBaHNE HH(pOpMaLum;

® 3HAaKOMCTBO cO cdepamMu MpOoPecCHOHATBHON NEsTENLHOCTH, CBSI3aHHBIMH C (pU3MKOH, W COBPEMEHHBIMHU
TEXHOJIOTHSIMU, OCHOBaHHBIMU Ha JOCTHXCHUAX (PU3NIECKON HAYKH.

Ha u3yuenue ¢usuku (0a30BbIi ypoBeHb) Ha YPOBHE OCHOBHOTO 00IIET0 00pa3oBaHus OTBOAUTCS 238 4yacoB: B
7 xmacce — 68 JacoB (2 yaca B Henenmo), B 8 kiacce — 68 gacoB (2 gaca B Hemeno), B 9 kiracce — 102 gaca (3 gaca B
HEJIEIIO0).

[lpeanaraemelii B mporpaMMe 10 (QHU3HKE IEpedyeHb JIaOOpaTOpPHBIX paboT W  OMBITOB HOCHUT
PEKOMEH/IATEeIbHBI XapaKTep, YUUTENb IeTaeT BBIOOpP MPOBENCHUS JTa0OpaTOPHBIX PabOT M OMBITOB C Y4ETOM
VHIUBHUIYAIBHBIX OCOOCHHOCTEH O0YYaroIIMXCcs, CIHUCKA AKCIICPUMEHTAIBHBIX 3aJaHU, MpeaIaraeéMblX B paMKax
OCHOBHOT'0 TOCYJapCTBEHHOT'0 9K3aMeHa Mo (hU3uKe.

COJAEP)KAHUE OBYYEHU
7 KJIACC

Pazgen 1. ®u3uka u eé poJib B NO3HAHUH OKPYKAIOIIEro Mupa.

Oduzuka — Hayka o mnpupone. SBneHus nupuponsl. Pusuueckue SBICHUS: MeEXaHHYECKHE, TEIUIOBHIC,
ANIEKTPUIECKHE, MarHUTHBIE, CBETOBBIC, 3ByKOBBIE.

dusnueckre BeaUUHHbL. M3Mepenue ¢puznyeckux BenuunH. Ousndeckue npuOopsl. [lorpenHocTs n3MepeHui.
MexayHapoaHasi CUCTeMa SAMHUII.

Kak ¢usuka m gpyrue ecrecTBEHHBIE HAYKH W3y4YalOT NPUPOAY. ECTeCTBEHHO-HAYYHBIN METOH TO3HAHUS:
HaOIIfO/IeHNe, TMOCTAaHOBKA HAYYHOTO BOMPOCA, BBIIBIKEHHE THUIOTE3, HKCIEPUMEHT II0 MPOBEPKE THUIOTE3,
o0BsicCHeHHE HaOIr0AaeMOro siBiieHus. Onrcanue pU3NMUECKUX SBJICHUH ¢ TOMOIIBIO MOJICIICH.

Jemoncmpayuu.

1. MexaHu4eckue, TEeIJIOBEIE, AIEKTPUIECKHEe, MAaTHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®usnyeckue npruOOPHI U MPOIeyPa MPIMBIX H3MEPEHUH aHATIOTOBBIM U IU(POBBIM MPHOOPOM.

Jlabopamopnvle pabomut u onvimol.

Omnpe/ieneHre EeHbI IeeHUs Kbl U3MEPUTEIHLHOTO Iprbopa.

N3mepeHne pacCTOSIHUM.

N3mepenne o0bEMa KUAKOCTH U TBEPIOTO TENA.

Omnpefenenre pa3MepoB MaTbIX Tell.

Nzmepenne TemnepaTypsl Py IOMOIIHN YKHKOCTHOTO TEPMOMETPA U TaTYHKA TEMIIEPATyPHI.

[MpoBeneHre wuccieoOBaHUA 1O MPOBEPKE THUIOTE3bl: JalbHOCTh TIONETA IWIApHKa, IYIIEHHOTO
TOPU30HTAIBHO, TEM OOJIBIIE, YeM OOJIbIIIE BRICOTA MyCKA.

Pa3zpnen 2. [lepBoHauyajibHbIe CBeIeHUS O CTPOCHUM BelleCTBA.

CrtpoeHre BelIeCcTBa: aTOMbl M MOJIEKYJIBI, WX pa3Mepbl. ONBITHI, JOKA3bIBAIONIME JHCKPETHOE CTPOCHHE
BEIIECTBA.

JBmwkenne gactuil BemectBa. CBsi3b CKOPOCTH JIBIKEHHSI YaCTHI] C TeMIIepaTypoil. bpoyHOBCcKkoe nBrKeHHE,
muddyszus. BsanmoeiicTBre yacTuIl BelecTBa: MPUTSHKEHUE U OTTaJIKUBAHHE.

ATrperaTHble COCTOSHHSI BEIIECTBA: CTPOEHHE Ta30B, JKUAKOCTEH W TBEPABIX (KPUCTAIMYECKHX) TeIl.
B3anmocBs3p MexaIy CBOHCTBAMH BEIIECTB B PAa3HBIX arperaTHBIX COCTOSHHUSX M HX aTOMHO-MOJEKYJISPHBIM
crpoeHueM. OcoOEHHOCTH arperaTHbIX COCTOSHUI BOJIBL.

Hemoncmpayuu.

1. HabGmoaeHne 6pOyHOBCKOTO JIBHKEHHS.

2. Habmonenue nuddys3um.

3. HalOmonenue sBIICHMA, OOBSCHSFOIIUXCS TPUTSHKCHUEM WITH OTTAKWBAHHEM YaCTHUI] BEIECTBA.

Jlabopamopnvie pabomot u onvimol.

1. Omnenka muamerpa aToMa METOJIOM PSIOB (C Ucroib30BaHueM (hoTorpaduii).

2. OmpbIThI 10 HAOIIOIEHUIO TETJIOBOTO PACLIMPEHUS Ta30B.

3. OmbITHI 10 0OHAPYKEHUIO JISHCTBHS CHIT MOJIEKYJISIPHOTO PUTSDKEHHS.

Pa3pgen 3. /IBu:keHue U B3auMoAeliCTBHE TeJl.

oukrwhE



Mexanndeckoe aBrxkeHne. PaBHOMepHOe W HepaBHOMepHOe nBmkeHne. CkopocTs. CpenHsisi CKOPOCTh TpH
HEPaBHOMEPHOM ABMKEHUH. Pacuér myTu u BpeMeHU ABMKCHHUSL.

SBnenue uHepuuu. 3aKoH MHEpIUU. B3anMozeiicTBUE TNl Kak MpUYMHA U3MEHEHUSI CKOPOCTH JABMXKCHUS TEIl.
Macca xak Mepa mHepTHOCTH Tena. [lmoTHoCcTh BemecTBa. CBA3b TUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHHIIC
0o0BEMa BelecTBa.

Cuna kak XapakTepuCcTHKa B3auMoeiicTBus Ten. Cuia ynpyrocTy U 3akoH ['yka. Vi3MepeHue cuibl ¢ moMoUIbio
IUHaMoMeTpa. SIBneHne TaroreHus u cuia TsokecTH. Cuila TSDKeCTH Ha IPYTHX miaHetax. Bec Tema. HeBecoMocTb.
CrnoxeHue CWII, HaNpaBJICHHBIX 110 OAHOM mpsiMoil. PaBHoxaelcTByromas cui. Cua TpeHust. TpeHue CKONbXeHUs 1
TpeHue Mokosl. TpeHue B MPUPOJIE U TEXHUKE.

Hemoncmpayuu.

Habumroienne MexaHIHIeCKOTo IBUKECHHS TEJa.

M3Mepenne CKOpoCTH MPSIMOJIMHEHHOTO JTBHIKEHUSI.
HaGnronenue siBIICHUST MTHEPITUH.

Habmonenne n3MeHeHHsI CKOPOCTH TIPH B3aUMOCHCTBUH TEIL.
CpaBHEHME MaccC M0 B3aUMOJEHCTBUIO TET.

. CnoxeHue cuj, HalpaBJIEHHBIX M0 OAHOM MPAMOM.

./Iaﬁopamopubte pabomovl u onvimol.

1. Onpenenenue CKOPOCTH PAaBHOMEPHOTO MBIKEHHS (IMapuKa B JKAOKOCTH, MOJETH DIIEKTPHUIECKOTO
ABTOMOOWJIS M TaK JaJiee).

2. Ompenenenue CpeAHEH CKOPOCTH CKOJIBKEHHSI OPYCKa M [IapHKa MO HAKIIOHHOM TIOCKOCTH.

3. Omnpenenenune MIOTHOCTH TBEPIOTO TEIA.

4. OmbITHI, IEMOHCTPUPYIOIIUE 3aBUCHMOCTh PaCcTsDKEHUS (ehopMaIii) IpY>KUHBI OT TIPHIIOKEHHONW CHUITBIL.

5. OmbITHI, JEMOHCTPUPYIONIME 3aBHUCUMOCTh CHIIBI TPEHHS CKONBXKCHHS OT Beca Tela M Xapakrepa
CONPUKACAIOIINXCS TOBEPXHOCTEM.

Paszpnen 4. laBiienne TBEPABIX TeJl, :KUAKOCTEH U ra3os.

Hapnenne. CriocoObl yMEHbBIICHNSI U YBENWYCHUS AaBieHus. /laBnenne ra3a. 3aBUCHMOCTH JaBJICHHS Ta3a OT
o0bEMa, Temmeparyphl. I[lepemaya mapieHUS TBEPABIMU TEJIaMH, JXUAKOCTAMH W Tasamu. 3akoH [lackais.
[IHeBMaTHYeCcKHe MalIMHBL. 3aBUCHUMOCThH JaBIIEHWs JKAIKOCTH OT TJIyOWHBL. [mapocraTuecknil mapajokc.
Coobmaromuecs cocysl. [ uapaBinueckue MeXaHU3MBI.

ATmocdepa 3emnu u aTMocdepHoe AaBlieHne. [IpuunHbl CylecTBOBaHUS BO3MLYITHON 0007104KH 3emin. OmnbIT
Toppuuennu. M3mepenue atMochepHOro naBieHHs. 3aBUCHMOCTh aTMOC(HEPHOTO MaBIICGHWS OT BBICOTHI HAJ
ypoBHeM Mops. [Ipubops! s n3mMeperust armochepHOro AaBIeHUS.

JlelicTBe XUIAKOCTH M Ta3a Ha MOTPYKEHHOE B HUX Teso. BrlTankuBaromas (apXuMmenoBa) Cuiia. 3aKOH
Apxumena. [InaBanue ten. Bo3nyxornaBanue.

Jemoncmpayuu.
3aBUCHMOCTb JIaBJICHUA Ta3a OT TEMIIEPATYPHI.

Ilepenava gaBneHuUs KUAKOCTHIO U Ta30M.

CooOmiaromuecs: CoCy/Ibl.

lMunpaBnuyeckuit mpecc.

[posiBneHue neiicTBUsS aTMOC(HEPHOTO TaBICHHUS.

3aBUCHMOCTbH BBITAIIKHBAOIIEH CHITBI OT 00BEMA MOTPYKEHHON YaCTH Tea U TUIOTHOCTH KUIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEH CHUIIBI BECY BHITECHEHHOU KUAKOCTH.

VYcnoBue maBaHus TeN: IJIaBaHWE WITH TIOTPY>KEHHE TeJI B 3aBUCUMOCTH OT COOTHOIICHHUS MJIOTHOCTEN Tena
U KUIAKOCTH.

Jlabopamopuvle pabomul u onvimol.

1. Hccnenosanue 3aBUCHMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHON B KHUJIKOCTh YACTH Tella.

2. Onpe/eneHre BhITAIKUBAIOIICH CHIIbI, JCHCTBYIOIICH Ha TEJI0, TIOrPYKEHHOE B )KUIKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOIIEH CHJIBI, IEHCTBYIOMIEH Ha TEJIO B JKUAKOCTH, OT MACCHI TEJa.

4. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTD BBHITAIKABAOIIEH CHIIBI, IEHCTBYIOMIEH Ha TENO B KHUIKOCTH, OT
00BbEMa MOTPYKEHHOH B KUAKOCTh YaCTH TeJIa U OT INIOTHOCTH JKUIAKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYHUPOBaHUE JIOAKH U OlpeiesieHre €€ Tpy30IoAbEMHOCTH.

Paspea 5. PaGoTra u MOIHOCTE. JHeprus.

Mexannueckas pabora. MOIIHOCTE.
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[IpocTeie MexaHW3MBI: phIYar, OJOK, HAaKIOHHAs IUIOCKOCTh. llpaBmno paBHOBecus peruara. lIpumenenune
MpaBWJia paBHOBeCHs pblyara K Onoky. «3onotoe mpaBwio» Mexanuku. KIIJ[ mpocTthix MexanusmoB. [IpocTteie
MEXaHHU3MBI B OBITY ¥ TEXHUKE.

Mexanndeckass »Hepruia. KuHeTndeckas W TOTeHIMaNbHAas »HHeprus. lIpeBpaimieHue OJHOTO BHIA
MEXaHWYECKOW YHEPTHH B APYTOil. 3aKOH COXpaHEHHUS JHEPTUN B MEXaHUKE.

Hemoncmpayuu.

1. Ilpumepsl IPOCTHIX MEXaHU3MOB.

Jlabopamopnvie padbomot u onvimol.

1. Onpenenenue pabOTHI CHITBI TPEHUS TIPU PABHOMEPHOM JIBUKCHHHU TeJIa TI0 TOPU30HTAIBHOM MMOBEPXHOCTH.

2. UccnenoBanue yciaoBuil paBHOBECHS phlyara.

3. Usmepenne KII/] HaKIIOHHOH IJIOCKOCTH.

4. V3y4yeHne 3aKkOHA COXpaHEHHUS MEXaHUIECKOW YHEPTHH.

8 KJIACC

Paznes 6. TensioBble siBJIEHUS.

OCHOBHbI€ MOJI0KEHUSI MOJIEKYJIIPHO--KUHETHYECKON TEOPHH CTPOEHH BellecTBa. Macca U pa3mMephl aTOMOB U
MoOJeKyJl. ONbIThI, HOATBEPKIAIOIINE OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mogenu TBEPIOTO, KUAKOTO M Ta3000pa3HOTO COCTOSHUN BemiecTBa. Kpucramnmmieckue u amMmopQHBIE Tena.
OOBsicHEeHHE CBOWMCTB Tra3oB, KHIKOCTEH W TBEPIBIX TEN HAa OCHOBE IOJIOKECHUH MOJIEKYISPHO--KHHETUIECKON
teopur. CMauMBaHUE U KaIWUISPHBIC ABJICHUS. TEIUIOBOE pACIIUPEHUE U CKATHUE.

Temnepatypa. CBsi3p TeMmmepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBH)KEHHS 4YacTUL. BHYTpEHHSAS SHeprus.
CrniocoObl M3MEHEHMsI BHYTPEHHEH SHEpruu: Teruionepeaada W coBeplieHHe paboTbl. Buasl Temomnepemadyw:
TEIUIONPOBOAHOCTh, KOHBEKIIMS, H3IIyUCHHE.

KonmuaecTBo TemmoThl. Y aenpHas TEIUIOEMKOCT BEIIECTBA. TeIUI000MEH U TEIJIOBOE paBHOBECHE. Y paBHEHHE
TeroBoro Oananca. [lmaBneHue M OTBepJeBaHWE KPHCTAUIMYECKHX BEIIECTB. YJENbHAs TEIUIOTA IUIABJIICHUS.
[MapoobpazoBanue n xonaeHcanus. Mcnapenue. Kumnenue. YaenpHas TeruioTa nmapooOpa3oBaHHs. 3aBUCHMOCTD
TEMIIEPATyphl KUIIEHUS OT aTMOC(HEPHOTO TaBICHMS.

BnaxunocTs Bo3nyxa.

OHeprus TOIUIMBA. Y IeTbHAs TEIUIOTa CTOPAHHUA.

[puanuner padoter TerwoBeix apuratenedt KIIJ| TemmoBoro neuratens. TeroBple JBUTATENW W 3aIlIdTa
OKpY>Kalollel cpebl.

3aKOH COXpaHEHHUs U MPEBPAIICHNUS SHEPTHH B TEIUIOBBIX MPOIIECCaX.

Jemoncmpayuu.

Habmronenne O6pOoyHOBCKOTO JIBHKEHHUSL.

HaGmonenue quddysum.

HabGnroneHve siBieHUI cMauyBaHUs M KAITWILTSIPHBIX SIBIICHUH.

HabroieHue TerioBoro paciiupeHus Tel.

W3Menenue naBieHns ra3a npu H3MEHEHNH 00bhEMAa W HATPEBAHUY W OXJIAXKICHUH.
IIpaBusna u3mepeHus: TeMIeparypsl.

Buasl Teronepenayn.

OxJaxIeHue MPU COBEPIICHUH PabOTHI.

Harpesanue npu coBepiieHUH padOThl BHEITHUMH CHIIAMHU.

0. CpaBHeHHE TEIUIOEMKOCTEN pPa3TUYHbIX BEIIECTB.

11. HabGaronenue kuneHus.

12. Habmroienue mocTossHCTBA TEMITEPATYPhI PH TUTABIICHAH.

13. Mojenu TeIUIOBEIX ABUTATEIIEH.

Jlabopamopnvle pabomul u onvimol.

. OnbITHI 10 OOHAPYKEHHUIO ACUCTBHSI CHUII MOJIEKYJIIPHOTO MPUTSDKEHUSL.

OnBITHI 11O BRIPANTMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM MITH caxapa.

OnbITHI 10 HAOMIOACHUIO TEIUIOBOTO PAaCIIUPEHHS T'a30B, KUIKOCTEH U TBEPABIX TEI.
Omnpenesnenue qaBiieHUs BO3AyXa B OaJUIOHE HIMTPHLIA.

OnbITEI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh [aBJCHHA BO3AyXa OT ero o0béMa W HarpeBaHHs WU
OXJTAXKACHHUS.

HBoOoo~Nour~wNDE
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6. TIpoBepka TUIOTE3bI JHHEHHOMN 3aBUCHMOCTHU JUTHHBI CTOJIOMKA KHJIKOCTH B TEPMOMETPHUECKON TPYOKe OT
TeMIIepaTyphI.

7. HaOmroneHue n3aMeHeHUsl BHYTPSHHEH 3HEPTUU Tella B Pe3yJIbTaTe TEIUIonepeadr U padoThl BHEIIHUX CHIL.

8. HccnenoBanue siBJICHUS TEINIOOOMEHA IIPH CMEIIMBAHUU XOJIOAHOMN U TrOpsiueii BOIBIL.

9. Ompenenenue KOIMYECTBA TEIUIOTHI, MOTYYCHHOTO BOJOH MPHU TEIIO0OMEHE C HATPEThIM METAIUTHYECKHM

TWIHHIPOM.
10. Omnpenenenne yaenbHON TEIIOEMKOCTH BEIIECTBA.
11. HccnmenoBanue mporiecca HCIapeHusl.
12. OnpeneneHne OTHOCUTENFHON BIQXKHOCTH BO3IYXa.
13. OnpeneseHue yAEIbHOM TETJIOTH MIABJICHHS JIbJA.

Pa3znen 7. daekTpuyecKkne 1 MAarHUTHbBIE SIBJIEHUS.

Onextpu3zanus Ted. J[Ba poma anmekTpuUeckux 3apsmoB. BizammoneiicTBue 3apspkeHHBIX Tenl. 3akoH Kyrona
(3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsHDKEHHBIX Tl OT BEJTMYMHBI 3apsI0B U PACCTOSHHS MEKAY TEIaMH).

OnexTpudeckoe moie. Hanpsyk€HHOCTD SIEKTPUIecKOoro moiist. [[prHIUN cynepio3uliy SIeKTPUIeCKUX MoJeit
(Ha KaYECTBEHHOM YPOBHE).

Hocurenn snextpuyeckux 3apsaoB. DieMeHTapHBIN anekTpudeckuil 3apsaa. Ctpoenue atoma. [IpoBonHuku u
TUBJIEKTPUKH. 3aKOH COXPaHEHUs dJIEKTPUYECKOTO 3apsijia.

ONEKTPUYECKUN TOK. YCJIOBHS CYIIECTBOBAHUA SJEKTPUYECKOr0 TOKA. VICTOUYHHMKH IOCTOSHHOTO TOKA.
JleficTBHA EKTPUUECKOro TOKa (TEMI0BOEe, XUMUUECKOE, MATHUTHOE). DIIEKTPHUUECKUN TOK B XKHUJIKOCTSIX U rasax.

Onektpuyeckas nenb. Cuna Toka. DnekTpuueckoe HampshkeHue. COINMpOTHBIEHHE MPOBOJHUKA. Y AeIbHOE
COTIPOTHBJICHHE BemecTBa. 3akoH Oma mius yvactka menw. llociemoBarenpHOEe W MapaluieNbHOE COSHHMHEHUE
MIPOBO/THUKOB.

PaGota m MomHOCTH 31eKTpuyeckoro Toka. 3akoH Jlxoyns—JleHma. DIeKTpUUecKUe NN W MOTPeOUTENH
JNEKTpUIeCcKOi 3Hepruu B ObiTy. KopoTkoe 3ambIkaHue.

[TocTostnable MarHuThL. B3anMoaeiicTBIE NOCTOSIHHBIX MarHUTOB. MarHuTHoe nojie. MarHuTHoe noje 3emiu U
ero 3HaueHue I KW3HM Ha 3emiie. OnmplT Opcreda. MarHUTHOE Mojie 3JeKTpUdeckoro Toka. [Ipumenenue
OJICKTPOMArHMuTOB B TCXHUKE. I[Cf/iCTBI/IC MAartvTHOIO IOJIA Ha IPOBOAHUK C TOKOM. QHCKTpOIlBI/IFaTCHI) IIOCTOAHHOI'O
ToKa. Vcronb30oBaHuE 3JEKTPOIBUraTEIC B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel ®apanes. SBieHue snmekTpoMarHuTHOM MHIyKIWH. IlpaBuio Jlenma. DnekrporeHepatop. CriocoOb
MOJTYYCHUS STICKTPUUECKON SHEPTHH. DIIEKTPOCTAHIIMY Ha BO30OHOBIISIEMBIX HCTOUHHKAX YHEPTHH.

Jemoncmpayuu.

DneKTpu3anus Tel.

JIBa posia aneKTpHUUecKrx 3aps0B U B3aUMOICHCTBUE 3apKEHHBIX TEI.
YCTpORCTBO U IEHCTBHUE IIEKTPOCKOIIA.
DNeKTPOCTaTHYECKAsT MHTYKITHSL.

3aKOH COXPaHEHUs DIEKTPUUECKUX 3apSI0B.

[IpoBOJHUKY U AUDIIEKTPUKU.

MopnenupoBaHye CHIIOBBIX JIMHUH 3JEKTPUIECKOTO OIS,
HcTOYHNKY TOCTOSIHHOTO TOKA.

JelicTBrs 37EKTPUYECKOrO TOKA.

0. DnexTpuveckuii TOK B KUAKOCTH.

1. Ta30BBIH paspsn.

12. M3mepeHue cuibl TOKa aMIIEPMETPOM.

13. M3mepeHue 3JIeKTPUUECKOTO HAMIPSIKEHUST BOJIBTMETPOM.
14. Peocrtar u mara3uH CONPOTHBIICHUH.

15. BsammonelicTBHE IIOCTOSTHHBIX MAarHUTOB.

16. MonenupoBaHre HEBO3MOXHOCTH Pa3/eNICHHs TIOJIFOCOB MarHUTA.
17. MopnenupoBaHue MarHUTHBIX MOJIEH OCTOSHHBIX MarHUTOB.
18. OmnsiT Opcrena.

19. MarHuTHOE 10JIe TOKa. DJIEKTPOMArHHT.

20. JleficTBHe MarHUTHOT'O IOJIS1 HA TPOBOAHUK C TOKOM.

21. DnekTpoABHUraTeib MOCTOSHHOTO TOKA.

22. UccnemoaHue sSBACHHS SIEKTPOMArHUTHON MHIYKIIHMH.

23. Ombitel Dapajes.

RBROoo~NoOR~wWNE



24. 3aBHCHMOCTH HANpPaBJICHUS MHIYKIIMOHHOTO TOKA OT YCJIOBHH €r0 BOSHUKHOBCHUSL.
25. DnekTporeHepaTop NOCTOSHHOTO TOKA.
Jlabopamopnvle pabomul u onvimol.
OmBITH IO HAOTIOICHUIO AIEKTPU3ALUH TeT HHIYKIUEH 1 IPU CONMTPUKOCHOBEHHUH.
HccnenoBanne qedCTBUS SIEKTPUYECKOTO MOJIS Ha TPOBOJHUKHU U AUDIICKTPUKH.
COopka 1 poBepKa pabOoThI ANEKTPUIECKOH LETH OCTOSHHOTO TOKA.
W3mepenne u peryinnpoBaHue CHIIBI TOKA.
W3mepenne n peryiInpoBaHue HANPSHKCHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO 4epe3 pEe3UCTOp, OT COMPOTHBICHUS PE3UCTOpa H
HanpsDKEHUs Ha pe3UCTOpe.

7. OnbITHI, JEMOHCTPHUPYIOIIUE 3aBUCHMOCTD 3JEKTPUYECKOTO CONPOTHBICHUS MPOBOAHUKA OT €r0 JJIMHB,
TUTOIIA TN TIOTIEPEYHOT0 CEYEHHS ¥ MaTepuaa.

8. IlpoBepka mpaBuJia CIOKEHHUS HAMPsHKEHUH MPHU TOCIEI0BATEIEHOM COSAMHEHHUH JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBwiIa IS CHIIBI TOKA TIPH MTAPAJUICIIEHOM COSANHEHUH PE3UCTOPOB.

10. Omnpenenenne pabOTHI ANIEKTPHUECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

11. OmpeneneHrie MOIIHOCTH JIEKTPHUECKOTO TOKA, BBIJIENSEMOIN Ha pe3UCTOpe.

12. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKY, OT HAPsHKCHUS Ha HEH.

13. Omnpenenenne KI1J] narpesarens.

14. HUccnenoBaHue MarHUTHOTO B3aMMOAEUCTBUS ITOCTOSHHBIX MATHUTOB.

15 I/I3y‘-ICHI/IC MAarauTHOIO 1OJIA IMMOCTOSAHHBIX MAarHUTOB IIPU UX O6’bCI[I/IHCHI/II/I " pa3acjICHUU.

16. HccnenoBanue NeWCTBUS IEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17. OmnbIThI, 1€MOHCTPUPYIOIINE 3aBUCHMOCTD CHJIBI B3aMMOJACHCTBUS KAaTYIIKA C TOKOM M MarHWTa OT CHIIBI
TOKA 1 HAaNpPaBJICHUs TOKA B KaTYIIKE.

18. H3ydenue nefCTBUS MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.

19. KonctpynpoBaHue U H3ydeHHe PadOTHI SJIEKTPOIBUTATEIIS.

20. Usmepenne KI1J] anekTpoaBuraTreaIbHON YCTaHOBKH.

21. OnbITHI IO UCCIICIOBAHUIO SBJICHHUS 3JICKTPOMArHUTHOW WHAYKIIMU: UCCIICOBAHUE U3MEHCHHUH 3HAUCHUS U
HAaIpaBJIeHUs UHIYKIIHOHHOTO TOKA.

ok whE
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Pasnes 8. Mexannueckue siBJICHUS.

Mexanndeckoe aBmwkeHue. MarepuanpHas Touka. Cucrema otTcuéra. OTHOCHUTENBHOCTh MEXaHHYECKOTO
JBIKEHUs. PaBHOMepHOe IpsMOJIMHENHOE IBIKeHUEe. HepaBHOMepHOe mnpsMonunHerHoe aABmxeHue. CpenHss u
MTHOBEHHAs1 CKOPOCTh TeJa IPU HEPABHOMEPHOM JIBUKEHUU.

Yckopenue. PaBHoyckopeHHOE IpsiMoNMHEHOE ABIKeHIe. CBoOoHOE TajeHue. OnbIThl [Manmmest.

PaBHOMepHOE ABIKEHHE TIO OKpYKHOCTH. [lepuon u yacrora oOpamieHus. JInHelHass W yriioBas CKOPOCTH.
LenTpocTpeMUTENBHOE YCKOPEHHUE.

[TepBeiii 3akoH HetotoHa. Bropoii 3akon HetotoHa. Tperuit 3akon HetoToHa. [IpuHIMO Cynepno3uuu CHUIL

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUS: CHJIa TPEHHS CKOJBXEHHUS, CHJIa TPEHUS IOKOS, IPYTHUE BUIBI
TpPEHUSL.

Cuna TSXKECTH W 3aKOH BCEMHUPHOTO TATOTSHHS. Y CKOPEHHE CBOOOIHOTO TajeHus. [[BmkeHne TulaHeT BOKPYT
Comnnna. [lepBas kocMHuueckasi CKopocTb. HeBecoMOCTh U Teperpy3KHu.

PaBHOBecue maTtepuanbHOM TOYKH. AOCOMIOTHO TBEpmOE Tello. PaBHOBecwe TBEPAOTO Tela C 3aKpeIUIEHHOU
OCBIO BpalieHus. MomeHT cuibl. LleHTp TsxkecTH.

Nwmnynsc Tena. U3menenne nmirynbea. Mmimynbe cuitbl. 3aKOH COXpaHEHUS HMITYJIbca. PeakTHBHOE IBIKEHHE.

Mexanndeckas pabota U MOIIHOCTh. PaboTa cui TshkecTH, ynpyroctd, TpeHus. CBA3b SHEPrud ¥ padOThI.
[loTeHumanbHas 3HEeprus Tena, MOAHATOrO HaJ MOBEPXHOCTHIO 3eMiu. [loTeHInanbHas 3HepIrys C)KaToW NpPYy>KHUHBI.
Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPTUU. 3aKOH COXpaHEHHU MEXaHUYECKON SHEPTHU.

Hemoncmpayuu.

1. HabmogeHne MexaHU4eCcKOro ABMXEHUS Tela OTHOCUTEIBHO Pa3HbIX Tell OTCUETA.

2. CpaBHeHHE IyTeH U TPACKTOPUM ABMKEHHS OJHOTO U TOT'O K€ TeJla OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

3. M3MmepeHne CKOPOCTH U YCKOPEHUS! MPSIMOJIMHEHHOTO JIBHKCHUSI.

4. VccnenoBanue MpU3HAKOB PABHOYCKOPEHHOTO ABMKEHUSI.



5. Habmronenve ABMKEHNUS Tela 0 OKPYKHOCTH.

6. HaOmonenne MexaHU4IeCKUX SIBJICHUH, TPOUCXOAIINX B cucTeMe oTcuéTa «Tenexka» npu e€ paBHOMEPHOM
W YCKOPEHHOM JBIKEHHH OTHOCHTENBHO KaOMHETa (DU3UKH.

7. 3aBHCHMOCTH YCKOPEHHS TeJla OT MACCHI TeJla U NEHCTBYIOMIEH Ha HETO CHIIBL.

8. HaOmroneHre paBeHCTBA CHIT IIPU B3aUMOICHCTBUH TEJL.

9. HM3MmeHeHue Beca Tena MpH YCKOPEHHOM JIBHKECHUH.

10. Ilepenaua nmiynbca npu B3aUMOJEHCTBUU TEN.

11. IIpeobpazoBanms SHEPTUH MTPH B3aUMOICHCTBUHN TEII.

12. CoxpaHeHHE UMITYJIbCa MIPU HEYNPYTrOM B3aMOCHCTBUY.

13. CoxpaHeHHE UMITYJIbCa TPH a0COJIOTHO YIIPYTOM B3aHMOICHCTBUY.

14, Habmonenne peakTHBHOTO TBHKCHUS.

15. CoxpaHeHHEe MEXaHUICCKOW SHEPTHH MIPH CBOOOTHOM TaJCHUH.

16. CoxpaHeHHe MEXaHUICSCKOW YHEPTUHU TIPY JABMKEHUH TEJa MO/ JCHCTBUEM TPy KUHBI,

Jlabopamopnvie padbomot u onvimol.
KoHcTpynpoBaHue TpakTa ISl pa3sroHa 1 JaIbHEHIIET0 PAaBHOMEPHOTO JIBM)KEHHS IIApUKa WITH TEJISKKH.
Onpenesnenue cpeqHel CKOPOCTH CKOJBKEHHSI OpycKa MITH IBHXKEHUSI IapHKa M0 HAKIIOHHOM TUIOCKOCTH.
OnpeneseHne yCKOPEHUS Tela IPY paBHOYCKOPEHHOM JBM)KEHHH M0 HAKIIOHHOW TIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH ITyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JIBI)KEHHHU 0e3 HadyaJIbHOI CKOPOCTH.
[TpoBepka rUMoOTE3bI: €CJIM NPU PABHOYCKOPEHHOM JIBHKCHUU 0€3 Ha4albHOW CKOPOCTH ITyTH OTHOCSTCS KaKk
Ps1 HEUETHBIX YUCETl, TO COOTBETCTBYIOIINE MMPOMEKYTKH BPEMEHH OJJTHAKOBBI.

6. MccnenoBaHue 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI HOPMAJIbHOTO JIABIICHHSI.

7. Onpenenenne ko3 (GUIIMEHTA TPEHUS CKOIBKECHHS.

8. Ompenenenue KECTKOCTH MPYKUHBIL.

9. Onpenenenne pabOTHI CHIIBI TPSHUS TP PABHOMEPHOM JBIDKCHUH Tella IO TOPH30HTAIBHOM MOBEPXHOCTH.

arwdE

10. OnpeneseHre padOThl CUITBI YIPYTOCTH MPH MOABEME Ipy3a ¢ UCIOIB30BAHHEM HEMOJBHKHOTO H
MOJABUKHOTO OJIOKOB.
11. N3yuenue 3akoHa COXpaHEHUS YHEPTHH.

Pasnes 9. Mexann4yeckne Koy1e0aHusi U BOJIHBI.

Konebarensnoe nBmkenue. OCHOBHBIC XapaKTEPUCTHKH KOJIOAHWI: TepHOJ, YacTOTa, AaMIUIMTYJa.
Marematuyeckuil ¥ Ipy>KMHHBIH MassTHUKH. [IpeBparienre sHeprun mpu Koe6aTeTbHOM JABIKEHUH.

3aryxaromue Konebanusa. BeiHykneHHble KoneOaHus. Pe3onanc. Mexanndeckue BoJHBL. (CBoiicTBa
MEXaHWYECKUX BOJIH. [Ipo/loNIbHBIE WM TONEpeYHbIE BONHBI. J[JMHA BOJHBI U CKOPOCTb €€ pacHpOCTPaHEHHS.
MexaHudecKkue BOJIHBI B TBEPIOM Telle, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKoCTh 3ByKa 1 BbIcoTa ToHa. OTpaskeHue 3ByKa. H(Qpa3ByK U yIbTpa3ByK.

Jemoncmpayuu.
Habnronenve konebaHmii Tel 1Mo ASHCTBUEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habnronenue konebanmii rpy3a Ha HUTH U Ha TIPYXKHHE.
Habmtonenue BbIHYKICHHBIX KOJIEOaHUH U pe30HAHCA.
Pacnpoctpanenne npoJoIbHBIX U MONIEPEYHBIX BOJIH (HA MOAEIH).
HabnroneHne 3aBUCIMOCTH BBICOTBI 3ByKa OT YaCTOTHI.
. AKyCTUYECKHUI PE30HAHC.
Jlabopamopnvie padbomul u onvimol.
OnpeesieHre YacTOTHI U IEPHO/IA KoJIeOaHUH MaTeMaTHIECKOTO MasTHUKA.
Omnpe/ieieHre YacTOThI U TIEPHOJIa KOJICOAHUH NPY>KUHHOTO MasTHUKA.
HccnenoBanne 3aBUCUMOCTH Iepro/ia KoeOaHni MOIBEIIEHHOTO K HUTH TPy3a OT JJIMHBI HUTH.
HccnenoBanne 3aBHCHMOCTH TIeproia KOJIe0aHU IPY>KMHHOTO MasgTHUKA OT Macchl rpy3a.
[IpoBepka He3aBHCUMOCTH TIepHO/Ia KOJIeOaHuil Ipy3a, OABEIICHHOTO K HUTH, OT MacChl Tpy3a.
OnbITHI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD Ieproja KojeOaHui Npy>KUHHOTO MAasiTHUKa OT Macchl rpys3a M
KECTKOCTH MPYKUHBIL.

7. V3amepenne ycKOpeHHsI CBOOOAHOTO TaleHusl.

Paznes 10. DiieKTpOMarHuTHoOE 1OJIe U 3J1eKTPOMATHUTHBIE BOJIHBI.

ONEeKTpOMarHuTHOE TMoJie. OJIEKTPOMAarHuTHele BONHBL. (CBOMCTBa 3J€KTpOMarHuTHeIX BosiH. Illkana
3JIEKTPOMArHUTHBIX BOJIH. VICIIONIb30BaHNE 3JIEKTPOMArHUTHBIX BOJIH TSI COTOBOMW CBSI3U.

DneKkTpoMarHuTHas mpupoaa ceera. CKOpocTh cBeTa. BoTHOBEIE CBOMCTBA CBETA.

ocoukrwbdE
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Hemoncmpayuu.
1. CroiicTBa 371€KTPOMAarHUTHBIX BOJIH.
2. BoyHOBBIE CBOWCTBA CBETA.
Jlabopamopnvie padbomot u onvimol.
1. M3yuenue cBONCTB 3JEKTPOMArHUTHBIX BOJH C IOMOIIBI0 MOOMIBHOTO TenedoHa.
Pa3znen 11. CBeToBbIe AIBJIE€HHS.
JlyueBast moznenb cBera. Mcrounuku cBerta. IIpsmomnmHeiiHOe pacmpocTtpaHeHune cBera. 3atMenus CoiHIA U
Jlynsr. Otpaxkenne cBeta. [Imockoe 3epkano. 3aKOH OTpakeHHUS CBETA.
[Ipenomnenue cBera. 3akoH mpenomieHHUs cBera. [lonHoe BHyTpeHHee oTpakeHHe cBeTa. lcmosib3oBaHue
MOJIHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOIAX.
Jlmaza. Xopn myweit B mmm3e. OnTmueckas cucTema Qoroammapara, MAKPOCKONA W Teleckoma. [ma3z kak
onTUYecKas cucteMa. bIu3opykocTs U TaTbHO30PKOCTb.
Paznoxenue 6emoro cera B criekTp. OnbiTel HetoToHa. Ci0keHue CrieKTpallbHBIX IBETOB. [lucmepcus cera.
Hemoncmpayuu.
[IpsiMonuHEWHOE pacpoCTpaHEHUE CBETA.
OTtpaxkeHue cBera.
[Nonmyuenue u300paXkeHMI B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomnenue caera.
OnTU4ecKuil CBETOBOI.
Xon nryueit B cobuparomieii JuH3e.
Xop 1ydeil B pacceuBaroIIeh JUH3E.
[omyuenue n300paxeHU C TOMOIIBIO JIMH3.
[Mpuanmn aeficTBus Gporoanmnapara, MUKPOCKOIIA U TEJIECKOTIA.
0. Mopens rnasa.
11. Paznoxxenune 6enoro cBeTa B CIIEKTP.
12. [Tomyuenue OeOro CBeTa MpH CIOKCHUU CBETA Pa3HBIX IIBETOR.
Jlabopamopnvle pabomut u onvimol.
1. HccnenoBanue 3aBUCUMOCTH YTJIa OTPAXKEHHS CBETOBOTO JIyda OT yIiia IMaeHIsI.
2. V3y4yeHune xapaKkTEepUCTHUK N300pakeHUs MpeIMeTa B ITIOCKOM 3epKalie.
3. HccnenoBanue 3aBUCUMOCTH YIJIa MPEIOMIICHHS CBETOBOTO JIyda OT yIjla TaJieHds Ha TPaHMIE «BO3IYX—
CTEKJIO».
4. TlomydeHnne n300paKEHUH ¢ TOMOIIBIO COOUPAFOIIEH JINH3HIL.
5. Onpenenenre GOKYCHOTO PaCCTOSIHHS U OTITUYECKON CHJIBI COOMPAFOIIEH JINH3BI,
6. OmBITHI 110 Pa3IOKEHHUIO OEIIOTO CBETA B CIEKTP.
7. OUBITHI 110 BOCIIPHUATHIO I[BETA MPEAMETOB IPH UX HAOIIOICHUH Yepe3 IBETOBbIC (MITBTPHL
Pasnen 12. KBanroBbie ABJICHHUA.
Omnertel Pesepdopna u nnanerapHas mozeib atoMa. Mogens atoma bopa. Mcnyckanue u moriomieHne cBeTa
atomoM. KBaHThl. JIuHEHUaThIE CIEKTPHI.
PamnoaktuBHOCTE. Anbga-, Oera- u ramma-usiaydenus. CTpoeHHe aTOMHOTO sapa. HykioHHas Monenb
aToMHoOro spa. M3oronsl. PagroaktuBHble nipeBpaiienud. [lepuo/ nmonypacmnajia aTOMHBIX SIIED.
SAnepHble peaknuy. 3aKOHBI COXpaHEHUS 3apsI0BOr0 M MaCCOBOTO YHCEIN. DHEPTHs CBS3HM aTOMHEBIX sifiep. CBs3b
MaccChl ¥ 3Hepruu. Peakmum cuntesa u aeneHus suep. Mcrounnku sHeprun ConHIa 1 3BE31I.
SnepHas sHepreTuka. [[efcTBUS palMOAKTUBHBIX U3JIyYEHUI Ha )KUBbIE OPraHU3MBI.
Hemoncmpayuu.
CrHeKTphl U3ITyUYSHHS U TIOTJIOIICHUSI.
CreKTpsI pa3NnuIHBIX Ta30B.
CuexTp Bozopoa.
HabGnronenue TpexoB B kamepe Buibcona.
Pabora cuéruyrka HOHU3UPYIOIINX U3ITYYCHUH.
PeFI/ICTpaHI/IH N3JIYUCHHUA NPUPOAHBIX MUHEPATIOB U IPOAYKTOB.
JIa6opam0pnble padomoul u onvimol.
1. HabmtofieHre CIUIOIIHBIX ¥ TMHEHYATHIX CIIEKTPOB U3ITYUYCHHS.
2. HccnenoBaHnue TPEKOB: U3MEPEHUE SHEPTUHU YACTHIIBI 10 TOPMO3HOMY IyTH (110 poTorpadusm).
3. N3mepenue panoakTHBHOTO (OHA.

BoOoo~Noar~wNOE
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IloBTOpPUTETHHO-00001IAIOIIUIT MOTYJTb.

[ToBTOopUTENHHO--0000IIAIOIINK MOIY/Ib NpeNHa3HAYeH IUIsl CHCTeMaTH3alud W 0000MICHUs] MpPEAMETHOTO
coJep)KaHUsI M OMBITAa ACATENBHOCTH, MPHOOPETEHHOTO0 NpH HM3YYCHWH BCero Kypca (U3MKH, a TaKkKe Ui
MOATOTOBKU K OCHOBHOMY T'OCYapCTBEHHOMY K3aMeHy O (H3HKe Ui 00YJaOIUXCsl, BEIOPABIINX ATOT y4eOHBIH
IpeMeT.

[Ipu u3y4eHnu TaHHOTO MOJYJISl pEATU3YIOTCSl M CUCTEMAaTU3UPYIOTCS BUABI JSSATEIBHOCTH, HA OCHOBE KOTOPBIX
obecnieynBaeTcss JOCTIDKCHHE TIPEJMETHBIX ¥ METAlpPeAMETHBIX IUIAHUPYEMBIX pe3yJlbTaToB OOydYeHHs,
(bopMupyeTcs eCTeCTBEHHOHAYYHAs! TPAMOTHOCTB: OCBOCHHE HAYYHBIX METOJIOB HCCIIEIOBAHMUS SIBICHUI TPHPOIBI U
TEXHUKH, OBIIaICHNE YMEHUSIMHU OOBICHATH (PU3NUECKUE SBICHUS, IPUMEHSS MOMyYCHHbIC 3HAHUS, PelaTh 3aJauHu,
B TOM YHCJIE KAUECTBEHHBIE U KCTIEPUMEHTAIbHBIE.

[TpuHIMIHABHO IESATENFHOCTHBIN XapakTep JaHHOTO pasjelnia pealtn3yercs 3a CY€T TOro, 4To oOydJaromuecs
BBITIOJTHAIOT 331aHHs, B KOTOPBIX UM IPEUIaraeTcs:

Ha OCHOBE TOJYYEHHBIX 3HAHWH PacloO3HaBaThb W HAYYHO OOBSCHATH (PU3MUECKHE SBICHUS B OKPYXKArOLIEeH
HPUPOJIE U TIOBCETHEBHOM JKU3HH;

UCIIONIHb30BaTh HAyYHBIE METO/BI MCCIEIOBAaHMS (PM3HUYCCKUX SIBICHUI, B TOM YHCIE IS MPOBEPKH THIIOTE3 U
MOJIy4CHUA TCOPETUYCCKUX BBIBOAOB;

O6BHCH$1TB Hay4YHbI€ OCHOBBI HaI/I6OJ'ICC BaXXHBIX ILOCTI/DKCHI/Iﬁ COBPEMCHHBIX TCXHOHOFHf/i, HarpuMmep,
MPAaKTHYECKOTO MCIIOJIb30BAHUS PA3IMYHBIX MCTOYHHKOB SHEPTUM HA OCHOBE 3aKOHA NPEBPAIICHHS U COXPAHCHUS
BCE€X M3BCCTHBIX BUIOB SHCPIHH.
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IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA30OBAHUA

Wzyuenune ¢u3ukyu Ha ypoBHE OCHOBHOI'O OOINEro OOpa30BaHUSI HANpPABICHO HA NOCTIKEHHE JMYHOCTHBIX,
METAaINpeIMETHBIX U IIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB.

B pesynbrate u3ydyeHus (U3MKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus y oOydaromierocss OymayT
chOpMHUPOBaHbI CIEIYOLINE JNIHOCTHBIE PE3yIbTaThl B YACTH:

¢ 1) naTpMOTHYECKOr0 BOCIIMTAHMSA:

] mposiBIIeHHE UHTEpeca K HCTOPUU B COBPEMEHHOMY COCTOSIHHIO POCCHICKOM (PU3UUECKON HAYKH;

] IEHHOCTHOE OTHOMIEHUE K JOCTHKCHHUSIM POCCUHCKUX YUEHBIX--(DU3HUKOB;

2) rpa:kIaHCKOT0 U JYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:

"] TOTOBHOCTh K AKTUBHOMY Y4YacTHIO B OOCYXJEHHM OOIIECTBEHHO 3HAYMMBIX M STHUYECKUX MPOOJIEM,
CBSI3aHHBIX C IIPAKTUYECKUM IIPUMEHEHNEM JOCTIKCHUN (PU3HKY;

. OCO3HAHUE BAKHOCTH MOPAJIbHO--3THYECKUX IPUHIIUIIOB B AEATEILHOCTH yUEHOTO;

e 3)3cTeTH4YeCKOr0 BOCIMTAHUSA:

. BOCTIPHATHE 3CTETUYECKUX KayecTB (PM3MUECKOW HAyKH: €€ TapMOHHYHOTO IIOCTPOCHMS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH,;

® 4) HEHHOCTH HAYYHOI'0 NIO3HAHUSL:

. OCO3HAHUE LIEHHOCTH (PU3NUECKON HAYKH KaK MOLIHOTO MHCTPYMEHTA MO3HAHMS MUPA, OCHOBBI Pa3BUTHUS
TEXHOJIOTMi, BAYKHEHUIIEH COCTABISAIOIIEH KyIbTYPBI;

e [ pa3BHTHE HAYYHOH JF0003HATEILHOCTH, MHTEPECA K UCCIIEA0BATEIbCKOM NESITEIbHOCTH;

¢ 5) popmupoBanus KyJbTYPhI 310POBbSI M IMOUMOHAJIBLHOI0 0J1aroNnoIyYns:

e [ oco3HaHHWE IICHHOCTH 0€30MacHOro o0pa3a XU3HH B COBPEMEHHOM TEXHOJIOTHUECKOM MHUpE, BaXKHOCTU
MpaBuI 0E30MIaCHOrO MOBEACHHUS HAa TPAHCIIOPTE, HA AOPOrax, ¢ 3JIEKTPUUYECKUM U TEIUIOBBIM 00OpYIOBaHHUEM B
AOMalIHUX YCIOBUAX,

. cOpMHUPOBAaHHOCTh HaBbIKa pe(IeKCHH, MPU3HAHME CBOETO IpaBa Ha OLMIMOKY M TaKOro K€ Ipasa y
JPYToro 4ejaoBeKa;

e 6) TPYAOBOr0 BOCIIMTAHUS:

. aKTHBHOE y4JacTHe B PEIIeHHWH MPAaKTHUYECKUX 3a/1ad (B paMKax CeMbH, 00pa30BaTEeIbHOW OpraHU3aIUH,
ropoja, Kpasi) TeXHOJIOIMYECKOH 1 COLMaIbHOM HANpPaBIEHHOCTH, TPEOYIOLIMX B TOM YHCIIE M GU3NIECKUX 3HAHUIA;

e [ yHTEpeC K MPaKTHIECKOMY H3YUEeHHUIO podheccrii, CBI3aHHBIX ¢ PU3UKOH;

e 7) 3K0JIOTHYeCKOr0 BOCTIMTAHUSA:

e [ opHEHTalMs Ha NMPUMEHEHUE (PU3MUYECKUX 3HAHUH JUIA PEeLIeHUs 3a/1a4 B 00JIaCTH OKpPY’KaIOIIEH Cpelbl,
IJIAHUPOBAHUS TTOCTYIIKOB U OLIEHKU UX BO3MOKHBIX MOCIJIEICTBUI JJIsI OKPYIKAIOIIEN Cpebl;

e [ oco3HaHHUE I00AIBHOIO XapaKTepa 3KOIOTHIECKUX Po0IeM U IyTeil X pelIeHus;

e 8) azanTanuu K M3MEHSIOIUMCSH YCJIOBHAM COLMAJBLHOI U NPUPOAHOM cpeabl:

e [ moTpeOHOCTH BO B3aMMOJEHCTBUM MPU BBHINOJHEHHHM HCCIEAOBAHUH M NPOEKTOB (U3UUECKON
HaIrpaBJICHHOCTU, OTKPBITOCTE OIIBITY U 3HAHUAM JAPYIUX;

o TIOBBIIICHUEC YPOBHSA CBOEIl KOMIIETEHTHOCTH Yepe3 MPAKTUUCCKYIO ACATCIIbHOCTD,

. noTpeOHOCTh B (YOPMUPOBAHUH HOBBIX 3HAHHA, B TOM YUCIe (OPMYIUPOBATH UJICH, TIOHSTHUS, THIIOTE3HI O
¢u3nuecKux 00bEKTax U SBICHUSAX;

. 0CO3HaHHUE JePUINTOB COOCTBEHHBIX 3HAHUU M KOMIIETEHTHOCTEH B 00JIACTH (DU3HUKH;

. TUTAHUPOBAHUE CBOETO PA3BUTHSI B IPUOOPETEHUN HOBBIX (DU3NYECKUX 3HAHMIA;

[ ] CTpeMHeHI/Ie aHaJII/ISI/IPOBaTI) 1 BBISIBJIATH B3AaUMOCBSI3HU HpPIpO)IBI, OGIIICCTBa 1 DKOHOMHKH, B TOM YHCJIC C
WCIIONIb30BaHNEM (DU3MUYECKUX 3HAHUH;

e [] OIEHKA CBOMX JCHCTBUH C YYETOM BIHMSHHS Ha OKPYKAIONIYI CpPEIy, BO3MOXKHBIX TJI00QBHBIX
MOCJIEICTBUH.

METAHNPEIMETHBIE PE3YJIBTATDBI
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B pesynbrare ocBOeHUS MporpamMMBI 10 (PU3KMKE Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs y 00YyUaroImIerocs
OyayT chopMUpOBaHBI MeTampeaIMeTHbIE Pe3yJIbTAThl, BKIIOYAIONIUE TI03HABATEIBHBIC YHUBEPCAIbHBIC YUCOHBIC
JNCHCTBHS, KOMMYHUKATUBHBIC YHHBEPCAIBLHBIC YyUeOHBIC JEHCTBUS, PETYJISATHBHBIC YHHUBEPCAJIbHBIC Y4YcOHBIC
JEHCTBUSL.

Ilo3HaBaTe/ibHBIC YHHBepCcaAJbHbIE yYeOHbIe AelCTBUSA

Ba3oBble jioruyeckue 1eiicTBUs:

® BBISBISITH M XapaKTePU30BaTh CYIICCTBEHHbBIC MPU3HAKA OOBEKTOB (SBIICHHI);

® YCTaHABJIMBAThH CYIIECTBEHHBIN MPHU3HAK KIacCU(PUKAIINN, OCHOBAHUS JIJIsl 000OIICHUS U CPAaBHCHUS;

® BBIBISITh 3aKOHOMEPHOCTH M IPOTHBOPEYHS B PacCMaTPUBAEMBIX (DakTax, JAAHHBIX U HAONIOJCHUSAX,
OTHOCSIINXCA K (PU3NUECKUM SIBICHUSM;

® BBISBISITh NMPUYNHHO--CIICJICTBEHHBIC CBSI3M MPU H3YYCHUH (PH3MYECKHUX SIBICHHHA M IMPOIECCOB, AeNaTh
BBIBOZIBI C UCIIOJIb30BAHUEM JICAYKTUBHBIX U WHAYKTHBHBIX YMO3aKIIOUEHHUH, BBIABUTATh THIIOTE3bI O B3aMMOCBSI3IX
(hM3UYECKUX BEITHYWH;

® CaMOCTOSITETTbHO BBIOMpATh CIIOCOO pemeHus y4eOHOW (u3n4eckod 3amadyn (CpaBHEHHE HECKOJBKHX
BapHaHTOB pPElICHUs, BLIOOP HarboJiee MOAXOISIIET0 ¢ YYETOM CaMOCTOSTEIILHO BBIICTICHHBIX KPUTEPUEB).

Ba3oBble uccienoBaTebcKue AeiicTBUS:

® JICIIOJIB30BATh BOIIPOCHI KaK MCCIIEAOBATEIbCKHI HHCTPYMEHT ITO3HAHUS;

® TIPOBOJUTH MO CAMOCTOATENFHO COCTABICHHOMY IUIAHY OIBIT, HECIOXHBIH (U3NYECKUI HKCIIEPUMEHT,
HeOOJIBIIIOe UCCIIeJOBaHNEe (PU3NIECKOTO SBICHHUS,

® OLCHHMBATb Ha MPUMCHUMOCTL U JOCTOBCPHOCTH I/IH(bOpMa]_[I/HO, IMOJIYYCHHYIO B XOJC HCCICOOBAHUA HIIU
IKCIICPUMEHTA;

® CaMOCTOSITENBHO (HOPMYIHPOBATH OOOOIICHUS M BBIBOJABI MO pe3ysbTaTaM MPOBEAEHHOTO HAOJFOICHHUS,
OIIbITa, UCCIICAOBaHMUA,

® TIPOTHO3MPOBATh BO3MOXHOE JallbHeilnee pa3BUTHE (U3MYECKHX TMPOIECCOB, a TaKKe BBIABHTATh
MPEMON0KEHHS 00 UX PA3BUTHU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

PaGora ¢ unpopmanueii:

® TIPUMCHSAThH PA3JIUYHBIC METOJIbI, HHCTPYMEHTBI M 3aMPOCHI MPH MTOUCKE U 0TOOPe MHPOPMALIUU HITH JTaHHBIX
¢ Y4E€TOM MpeIIoKEHHON yueOHOo# pu3ndeckoii 3aiaum;

® aHAJIM3MPOBATH, CHCTEMATHU3UPOBATH M HMHTEPIPETHPOBATH WHGPOPMALMIO PA3IUYHBIX BUAOB U (hopm
MpeCTaBIICHUS;

® CaMOCTOSITENBHO BBIOMPATh ONTHUMAIbHYIO (GOpMY TpeacTaBiieHHss HHOOPMALUU ¥ HIUTIOCTPUPOBATH
pelaeMbIe 337a9i HECIIOKHBIMH CXEMaMH, THarpaMMaMHK, HHOHW rpaKod U UX KOMOMHAIUSIMH.

KomMyHuKaTHBHBIE YHHBEpPCAJIbHBIE YUeOHbIE eiiCTBHSA:

® B X0Jic OOCYXJCHHUS Y4eOHOro MaTepuaia, pe3yJbTaToOB J1a00PAaTOPHBIX PabdOT W TMPOEKTOB 3a1aBaTh
BOIIPOCEHI IO CYHIECTBY 06cy>1<11aeM0171 TEMbI U BLICKA3bIBATh M€Y, HALICJICHHBIC HA PCHICHUEC 3a/la4r U IMMOJACPIKaHUC
OnaroxenaTelbHOCTH OOIIEHUS;

® COIIOCTAaBJIATHL CBOU CYXJCHUA C CYXICHUAMU APYTrux Y4YaCTHHUKOB JUaJIora, O6Hapy)KI/IBaTL pasimiuue u
CXOJICTBO TIO3UIIHIA;

® BBIPAXKATH CBOIO TOUYKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTAX;

® TyOJUYHO MPEJCTABIATh PE3YJIbTAThl BBIMOJHEHHOTO (DU3UUECKOTO OMbITA (IKCIIEPUMEHTA, UCCIIC0BAHMS,
MPOEKTA);

® [IOHMMaTb U HCIOJb30BATh IMMPEUMYIICCTBA KOMaHHHOﬁ u HH}IHBHJIyaHLHOfI pa6OTBI npu pelICHUN
KOHKpPETHOH (pu3nyeckoii mpodiemsr;

® [IPUHUMATH IIEJIM COBMECTHOU JIESITEIHLHOCTH, OPTaHU30BBIBATh JIEUCTBUA MO €€ JOCTHKEHUIO: paclpeiensaTh
poiH, 00CyKIaTh MPOLECCH U PE3YNIbTaThl COBMECTHOM paboThl, 00001aTh MHEHUS HECKOJIBKUX JIIOCH;

® BBINOJHATH CBOI YacTh Pa0OTHl, AOCTHras KAaueCTBEHHOTO pe3yjbTaTa II0 CBOEMY HAlpaBlICHUIO H
KOOpAWHUPYSA CBOU HeﬁCTBHﬂ C ApYTUMHU YJICHAMU KOMaHIbI;

e OLCHMBAaTh KAauyeCTBO CBOET0 BKJIaAa B OOMMHA TNPOAYKT MO KPHUTEPUSM, CaMOCTOSTENBHO
c(hOpMyJIUPOBAHHBIM YYaCTHUKAMH B3aMMOACHCTBUS.
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PeryasiTuBHbIe yHUBepcalbHbIe yueOHbIe JeficTBUS

Camoopranuszanus:

® BBISBJIATH IPOOJIEMBI B )KU3HCHHBIX U YUCOHBIX CUTYAIUSIX, TPCOYIOMIMX IS pelIeHus] (PU3NICCKUX 3HAHUM,

® OpUCHTHPOBATHCS B PA3IMUHBIX MOJXOAAX MPUHATHS PEHICHUN (MHIUBUAYyAIbHOE, MPUHITUC PEIICHUS B
TpyIIe, IPUHATHE PEIICHUH TPYIION);

® CaMOCTOSITETLHO COCTABIISATh AITOPUTM PEIlCHUsT (GU3NYSCKON 3aJjauy WM IUIaHa MCCICIOBAHUS C YIETOM
MMEIOIINXCS PeCypCOB M COOCTBEHHBIX BOZMOKHOCTEH, apryMEHTHPOBATH ITpe/jlaraeMble BApUaHTHI PEIICHH;

e J1ejaTh BEIOOP W OpaTh OTBETCTBEHHOCTH 3a pEIICHUE.

CaMOKOHTPOJIb, IMOUMOHAIbHBIA MHTEJJIEKT:

e J1aBaTh aJCKBATHYIO OLICHKY CUTYallUU U Mpejiararh rjiaH e€ u3MEHEHUS;

® OOBACHATH TIPUYHMHBI JIOCTIOKEHUS (HEJOCTW)KCHUS) pE3YyJbTaTOB JACSTCIBHOCTH, JIaBaTh OIICHKY
MPHOOPETEHHOMY OTIBITY;

® BHOCHTH KOPPEKTHBBHI B JCATEIHHOCTh (B TOM YHCIIC B XOJ BBIMTOJIHEHUS (DU3NYECKOTO HUCCIICIOBAHUS HITU
MPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENECTB, M3MEHUBIIHMXCS CHUTyallli, yCTAHOBIIEHHBIX OINMMOOK, BO3HHKIIHX
TPYIHOCTEM;

® OIICHWBATh COOTBETCTBHE PE3Y/IbTATa IETTU U YCIOBUIM;

® CTaBUTH ce0s Ha MECTO JIPyroro 4eloBeKa B XOJE CIopa WIW JUCKYCCHH Ha HAy4YHYIO TeMy, MOHHMATh
MOTHBbI, HAMEPCHHA U JIOTUKY APYIroro,

® TIpU3HaBaTh CBOE MPaBO HA OMMOKY MpPU pPEelICHUH (QU3MYECKUX 3a/a4 MM B YTBEPXKACHHUIX HA HAyYHBIC
TEMBI U TAKOE XK€ MPaBo APYyToro.

HNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyueHuss B 7 KJjacce NpeAMETHbIE pe3yidbTaThl Ha 0a30BOM YPOBHE [OJDKHBI OTPaKaTh
c(OPMHUPOBAHHOCTD y 00YUAIOINXCS YMEHUH:

® JICIONB30BAaTh TOHATHS: (U3MUECKUE W XUMHUYECKHE SIBICHUS, HaAOJIOJEHHE, JKCIIEPUMEHT, MOJEIb,
TUIIOTE3a, €AMHULBI (PU3MYECKUX BETUYMH, aTOM, MOJIEKYJIA, arperaTHble COCTOSIHUS BeliecTBa (TBEPAOE, KUAKOE,
ra3oo0pa3Hoe), MeXaHH4YeCKOe JABIMKEHHE (PaBHOMEPHOE, HEpaBHOMEPHOE, NPSAMOJUMHEHHOE), TPaeKTOpHs,
paBHOJEHCTBYOMIas cuia, fegopmanus (ynpyras, IIIacCTH4YecKast), HEBECOMOCTb, COOOIIAOIINECS COCY/IbI;

e pasnuuarh sBieHUs (Au¢Qys3us, TEIUIOBOE [BWKEHHE YACTHUIl BEIIECTBA, PAaBHOMEPHOE JIBIDKEHHE,
HEPAaBHOMEPHOE JIBW)KECHHE, MHEPLHUS, B3aUMOJCHCTBUE TE€J, PAaBHOBECHUE TBEPABIX TEJ C 3aKPEIJIEHHOW OCBIO
BpallleHHUs], TIepeiada JaBICHUs TBEPABIMU TEIaMH, )KUAKOCTSIMU M ra3aMu, atMoc(epHoe JaBliCHHUE, IUIaBaHUE TE,
MpEeBpalleHNss MEXaHWYEeCKOW OJHEpPruy) 10 OIMCAaHMI0O WX XapaKTepHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JIEMOHCTPHPYIOIINX JaHHOE (PU3UIECKOE SBICHUE;

® pacrio3HaBaTh NPOsIBICHHE W3YYCHHBIX (M3WYECKUX SIBICHUH B OKpYXKAloOIleM MHpPE, B TOM YHUCIIE
¢u3nueckue ABJICHUS B MPHUPOJE: MPUMEPHI IBIKEHHUS C Pa3IMYHBIMU CKOPOCTSIMH B )KMBOM M HEXHUBOH MPHUPOJE,
NeCTBUE CUIIbI TPEHUS! B IPUPOJE U TEXHUKE, BIMSHUE aTMOC(EpPHOro AABJICHHUS HA KUBOM OpPraHU3M, IUIaBaHHE
pBIO, pEIYAry B Telle YeJIOBEKa, IIPH 3TOM MEePEBOIUTh MPAKTHUECKYIO 3a/1ady B yueOHYIO, BBIICNATh CYIIECTBEHHbIC
CBO¥CTBa (TIpU3HAKH) (PU3UIECKUX SBICHUH;

® OIUCHIBATh M3Y4YEHHBIC CBOWCTBA TN W (U3UYECKUE SBICHUS, HCIONb3Yys (PpU3MUYecKre BEIMYUHBI (Macca,
00BEM, IUIOTHOCTh BEILIECTBA, BPEMs, IIyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSDKECTH, BEC Tea,
cuiia TpEHWs, JaBiieHWe (TBEPIOrO Tela, KHUJKOCTH, Ta3a), BBHITAJKUBAMONIAS CHJIa, MEXaHWYeckas padoTa,
MOIIHOCTh, IIEYO CHJIBI, MOMEHT CHJIbI, KO3(Q(HUIMEHT IMOJIE3HOTO AEWCTBUS MEXaHW3MOB, KHHETHYECKas H
MOTEHIMANBHAS SHEPIUsl), IPU ONHCAHUM NMPABMIBHO TPAKTOBaTh (PU3MYECKUN CMBICIT MCIOJIB3YEMbIX BETUUUH, UX
0003HAYCHUS W EAMHUIBI (U3NYECKUX BEIUYWH, HAXOAWTH (HOPMYJIBI, CBS3BIBAIONINE JAHHYIO (U3MYECKYIO
BEJIMYHMHY C JIPYTHMH BEITMYUHAMH, CTPOUTH TPA(QUKN H3YUEHHBIX 3aBUCUMOCTEN (QU3MUECKIX BEIHUUH;

® XapaKTepu30BaTh CBOMCTBA Tell, (U3UYECKUE SIBICHHSI M TPOIIECCHI, MCIONB3Ys MPaBHIA CIOXKCHUS CHII
(Bmonms omHOM mpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMmena, NpaBWJIO paBHOBECHs peidyara (0Jioka),
«30JI0TOE€ TIPaBWJIO» MEXAaHUKH, 3aKOH COXpPAaHEHHsS MEXaHWYECKOW OJHEPIHH, MpPU 3TOM JIaBaThb CIOBECHYIO
(hopMyIIMpPOBKY 3aKOHA M 3aMTUCBHIBATH €70 MATEMaTHUECKOE BHIPAKEHIIE;
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e O0BACHATH (pu3MYECKHE SIBICHUS, MPOLECChl W CBOMCTBAa TEJ, B TOM YHCIE M B KOHTEKCTE CHUTYyalui
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIIBISATh MPUINHHO--CIICICTBEHHbBIE CBSI3H, CTPOUTH 00BsICHEHHE U3 1—2
JIOTMYECKUX MIaroB ¢ OMOpPOH Ha |—2 M3y4YCHHBIX CBOMCTBAa (PU3MYECKHUX SIBICHUH, (U3MUYECKHX 3aKOHa WU
3aKOHOMEPHOCTH;

e pemiaTh pacyéTHbIC 3aJauu B 1—2 NEHCTBUS, UCTONB3Ys 3aKOHBI U (POPMYJIBI, CBSI3BIBAIONINE (PU3HMUECKHE
BEJIMYMHBL: Ha OCHOBE aHAJIN3a YCIIOBUS 3aJ[a9 3allMChIBATh KPATKOE YCIOBHUE, MTOACTABIATh (PU3NIECKIE BETUINHBI
B (OpMYITBI ¥ TIPOBOAUTE PAcUEThI, HAXOAUTH CIPABOYHBIC JaHHBIC, HEOOXOMUMBIE TSI PEUICHHS 3ajad, OIlCHUBATh
PEaTMCTUYHOCTD MOTyUYeHHOW (PU3NUECKOM BETNIUHBL;

® pacro3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEUIMTh MPU MOMOIIM (UIUUECKUX METOAOB, B ONHCAHHU
WCCIIEIOBAHNA BBIICIATH NMPOBEPSEMOE MPEIOoIoKeHne (TUIOTE3Y), pa3uyaTh U UHTEPIPETUPOBATh MTOTYIECHHBIH
PE3yIIbTaT, HAXOAUTH OIINOKH B XO/JI€ OIBITA, IEJaTh BEIBOJIBI IO €T0 Pe3yIbTaTaM;

® TIPOBOJUTH OIIBITHI IT0 HAOIOIEHUIO (PM3UYECKUX SIBICHUIN WM (PU3MUECKUX CBOMCTB Tex: (OPMYINPOBATH
MpoBepsieMble MPEANOIOKEHUs, COOUpPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pYI0BaHuUs, 3aIUCHIBATE X0 OIBITA U
(hopMyJIMPOBAThH BHIBOJIBI;

® BLIMNOJHATH IMPAMBIC HU3MCPCHUA PACCTOSAHUA, BPEMCHH, MACChlI TEia, O6’béMa, CHUJIbl U TEMICPATypbl C
WCTIONb30BAaHNEM aHAJIOTOBHIX W IM(POBBIX MPUOOPOB, 3aIUCHIBATH TMOKa3aHHUS MPHOOPOB C YYETOM 3aaHHOU
a0COJIOTHOH MOTPENIHOCTH U3MEPEHUIA;

® TPOBOJAWUTH HCCIIEOBAHHE 3aBHUCHMOCTH OJHOW (PH3MUECKON BENWYMHBI OT APYTOW C KCIIOJIB30BaHUEM
MPSAMBIX H3MEPECHUH (3aBUCMOCTH ITyTH PABHOMEPHO JBMKYILETOCS Tella OT BPEMEHH JBMKEHHUS Tella, CUIIbI TPEHUS
CKOJIBXEHHS OT Beca Tella, KadyecTBa 00pa0OTKH MOBEPXHOCTEH Tel M HE3aBUCHMOCTH CHJIBI TPEHHS OT IUIOMIaIN
COTIPUKOCHOBEHHUSI TEJI, CHJIBI YIIPYTOCTH OT YAJIWHEHHS MPYKUHBI, BRITAJTKUBAIOMICH CHIIBI OT 00BEMa TOTpyKEHHON
YacCTH TCJIa U OT IINIOTHOCTH JKUAKOCTH, €€ He3aBUCUMOCTH OT IJIIOTHOCTHU T€a, OT FJ'IY6I/IHLI, Ha KOTOPYIO MOTPYIKECHO
TEJIO0, YCIOBUH IIJIaBaHUsI Tell, YCIOBHH paBHOBECHS pbluara M OJOKOB), y4aCTBOBaTh B IJIAHMPOBAHHU YUeOHOTO
WCCIIEIOBaHNA, COOMpAaTh YCTAaHOBKY W BBITIONHATH H3MEPEHUs, CIEAys NpPEAIOKEHHOMY IUTaHy, (UKCHpPOBATH
PE3YIbTAaThI HOJ'Iy‘-ICHHOI‘/'I 3aBHUCHUMOCTH (1)I/I3I/I‘-ICCKI/IX BCJIMYUH B BHUJC MPECAJIOKCHHBIX Ta6HI/IH u Fpa(bI/IKOB, JcJaThb
BBIBOAHBI IO PE3YyJIbTaTaM HUCCICAOBAHMA,

® [IPOBOAWUTH KOCBCHHBLIC N3MCPCHUA (1)I/I3I/I‘IGCKI/IX BCJIMYUH (HJ'IOTHOCTB BEIIECCTBA ) KUAKOCTU U TBépILOFO TECla,
CHWJIa TPEHUS CKOJBKEHUS, JaBIIEHUE BO3/yXa, BHITAJKUBAIOIIAS CHIA, NEHCTBYIOMIAs HAa TIOTPYKEHHOE B JKUIKOCTh
TeJ0, KOA(PQUIMEHT TMOJIE3HOr0 MEUCTBUS MPOCTBHIX MEXaHW3MOB), CIEQyS TMPENJIOKEHHOW WHCTPYKIMH: IIPU
BBITIOJTHEHUH U3MEPEHUN COOMPAaTh KCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIISATH 3HAUEHNE NICKOMOM BETHYHHBL,

e COOJIOAATh TIpaByiIa TEXHUKU 0€30MacHOCTH NpH paboTe ¢ 1abopaTopHbIM 000PYIOBAHUEM;

e yKa3pIBaTh NPUHIUNBI JEHCTBUS NMPUOOPOB M TEXHUUECKHUX YCTPOWCTB: BECHI, TEPMOMETp, TUHAMOMETD,
COOOIIAIOIINECS COCYABI, 0apOMETp, phIvuar, OIBUKHBII 1 HEMOIBUKHBII 0JI0K, HAKJIOHHAS TUIOCKOCTH;

® XapaKTepHU30BaTh MPHUHIUIGI JCHCTBHS M3YYEHHBIX NMPUOOPOB W TEXHHUUECKHX YCTPOMCTB C OMOpPOH Ha WX
orucaHus (B TOM YHCIE: MOMIIUITHAKH, YCTPOHNCTBO BOAOIPOBO/IA, THAPABINIECKUI TIpecc, MAaHOMETp, BBICOTOMED,
MOPIITHEBOM HACOC, apEOMETD), UCIIOJIB3Ys 3HAHUS O CBOMCTBAaX (PM3MUECKUX SABJICHHUN M HEOOXOAMMBbIC (PU3NICCKHUE
3aKOHBI 1 3aKOHOMEPHOCTH;

® TIPUBOJUTH NMPHUMEPHI (HAXOAUTh MH(POPMAIMIO O MpUMEpax) MPaKTHIECKOTO HCIOIb30BaHUS (PUIUUECKUX
3HaHU{ B TIOBCETHEBHOW XU3HU sl o0ecredeHus: 0e30MacHOCTH Npy 00palleHHuH ¢ MPUOOpaMU U TEXHUIECKHUMH
YCTPONCTBAMH, COXPaHEHHS 370POBbS M COOIIOACHUS HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKPYKalolIeH cpefe;

® OCYIIECTBIATh OTOOP MCTOYHWUKOB MH(popManuu B VHTepHETE B COOTBETCTBHU C 33JIaHHBIM ITOMCKOBBIM
3alpocoM, Ha OCHOBE MMEIOIINXCS 3HAHUH W MYTEM CPaBHEHUS Pa3IMYHBIX MCTOYHUKOB BBLICISTH WH(POPMAIHIO,
KOTOpast SABJISIETCS MPOTHBOPEUYNBOM MIIH MOXKET OBITh HEZIOCTOBEPHOIA;

® HCIOJB30BaTh IPU BEHINIOJHEHUW YYEOHBIX 3aJaHWi HAYIHO--TIOMYJISIPHYIO JIATEpaTypy (U3HUECKOTO
COJIEp)KaHMs, CIIPABOYHBIE MaTepHaibl, peCypchl ceTn MHTepHeT, BiajgeTh NMpUEMaMU KOHCIIEKTHPOBAHUS TEKCTa,
npeobpa3oBaHus HHPOPMAIMH U3 OJHON 3HAKOBOW CHCTEMBI B JAPYTYIO;

® (CO3/1aBaTh COOCTBEHHBIC KpPAaTKHWE NHCHBMEHHBIE M YCTHBIE COOOIEHWS Ha OCHOBE 2-3 WCTOYHUKOB
nHpopMauun (U3NIECKOTO COJEPXKaHUS, B TOM YHCIE MYOJMYHO JenaTh KpaTkue COOOMICHUS O pe3yibTarax
MTPOEKTOB WJIM YUEOHBIX UCCIIEIOBAHUMN, TIPYU 3TOM IT'PaMOTHO MCIIOJIB30BaTh N3yUSHHBIN OHATUIHBIN ammapar Kypca
(bM3HKH, COTPOBOXKIATH BRICTYIIJICHHUE MTPE3CHTALINEH;

® TpH BBINOJHEHHH Y4YE€OHBIX IPOEKTOB W UCCICIAOBAHWUN paCHpeleNnsTb OOS3aHHOCTH B TpYyIIE B
COOTBCTCTBHHM C IIOCTABJICHHBIMHU 3aJad4aMH, CICAWTH 3a BBIIIOJIHCHUCM IIJIaHaA JICI\/’ICTBI/II‘/‘I, AZICKBATHO OIICHUBATH
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COOCTBEHHBIH BKJIA]] B IEATEILHOCTD TPYIIIBI, BEICTPABAaTh KOMMYHHUKAaTHBHOE B3aUMO/ICHCTBYE, YUNTHIBas MHEHHE
OKPY>KaIOIHX.

K xonmy oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE [OJDKHBI OTpaKaTh
c(hOpMUPOBAHHOCTH Y 00YUAIOIIIXCS YMEHUH:

® JICIIONIb30BATh MOHSTHA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE IBM)KEHHE aTOMOB UM MOJIEKYJI, arperaTHbie
COCTOSIHMSI BEIECTBA, KPHCTAJUIMUECKHE W aMOpQHBIC Teja, HACHIIICHHBI W HEHACBHIIIEHHBIH Map, BIAXXHOCTD
BO3/yXa, TeMIlepaTypa, BHYTPCHHSSI OHEPTusi, TEIUIOBOW [BUraTellb, 3JEMEHTAPHBIN JIEKTPUYECKUI 3aps,
AIIEKTPHYECKOE TI0JIC, MPOBOIHUKH M AUAIICKTPHUKH, TOCTOSHHBIN JIEKTPUUECKHUI TOK, MArHUTHOE TIOJIE;

® pasnuyarth SBJICHUS (TEIUIOBOE paCIIMPEHHUE U CXKaTHe, Terylonepeaaya, TemIoBOe PaBHOBECHE, CMAYHBaHHE,
KaNWUIIpHBIC SBICHWS, HCIApeHHWEe, KOHACHCAINS, IUIABICHHE, KPHUCTALIM3ALMS (OTBEpEBaHKE), KHUIICHHE,
Teruionepenada (TEIIONPOBOAHOCT, KOHBEKLUS, W3JIy4eHHUE), 3JCKTpH3alus TeJl, B3auMOJCHCTBUE 3apsioB,
JEUCTBUS HIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMOICHCTBHE MAarHUTOB, AEHCTBHE MArHUTHOTO TOJISA Ha
MPOBOJHHK C TOKOM, 3JIEKTPOMArHUTHAS MHIYKIHS) [0 OMHMCAHMIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEeMOHCTPHPYIOIIMX JaHHOE (PU3UIECKOE SIBICHUE;

® pacro3HaBaTh MPOSIBICHUEC W3YYECHHBIX (U3MUSCKHX SBICHUH B OKPYKAIOIIEeM MHpPE, B TOM YHCIE
(I)I/I?,I/I‘IGCKI/IG SABJICHUA B MPUPOAC: MOBCPXHOCTHOC HATSKCHHUE U KAaIWJIJIAPHBIC SABJICHHA B NPUPOAC, KPUCTAIIBL B
npupone, narydenne CoiHIa, 3aMep3aHne BOJOEMOB, MOPCKHE OpH3bI, 0Opa3oBaHHE POCHI, TyMaHa, UHEs, CHETa,
JNIEKTPUYECKUE SIBICHHS B aTrMocdepe, IJIEKTPUUSCTBO JKUBBIX OpPraHM3MOB, MarHUTHOE Iojie 3eMiH, apeid
MOJIFOCOB, POJIb MAarHUTHOTO TIOJA ISl )KU3HU Ha 3emiie, TOJISPHOE CHUSHHUE, IPU 3TOM MEPEBOJUTH MPAKTHUECKYIO
3ajauy B y4eOHYIO, BBICISTH CYIIECTBCHHBIC CBOMCTBA (MIPU3HAKK) (PU3MYECKUX SBICHUMN;

® OIHUCBIBATHL H3YUCHHBIC CBOMCTBA Tel U (bI/I?,I/I‘ICCKI/IC SABJICHUA, MCIIOJIb3Ys (I)I/I?;I/ILIGCKI/IC BCJIIMYUHBI
(TemriepaTypa, BHYTPEHHSSI SHEPTHs, KOJIWYECTBO TEIUIOTHI, YACIbHAs TEIUIOEMKOCTh BEIECTBA, yCIbHAS TEIIOTA
IUIABJICHHUS, yJelIbHAs TEIJIOTa MapooOpa3oBaHus, yAenbHas TeIUIOTa CropaHus TOIUINBA, KO QUIIMEHT Mone3HOro
JIEUCTBUS TEIUIOBOM MAIIMHBI, OTHOCHUTEJbHAs BJIAXHOCTh BO3[yXa, OJJEKTPUYECKUH 3aps], Ccuila TOKa,
AIIEKTPUYECKOE HAINpsDKEHUE, CONPOTHBICHUE IPOBOAHUKA, YIEIbHOE CONPOTHBICHHE BEHIECTBA, padora H
MOIIHOCTD 3JIEKTPUYECKOTO TOKAa), MpPU ONHCAHHU IPABWIBHO TPAKTOBATH (H3MYECKUI CMBICT HCIIOIB3YEMBIX
BCJINYHH, 0603Ha‘ICHI/Iﬂ n CAUHHNIbI (1)I/I3I/I‘-ICCKI/IX BCJIIMYHMH, HAXOJHTb (1)OpMy.TII)I, CBA3BIBAONIMC OAaHHYIO
(GU3HYeCKyI0 BEIMYMHY C JIPYTUMH BEIMYUHAMH, CTPOUTH TpadUKH HM3YYEHHBIX 3aBUCHMOCTEH (H3MUYECKUX
BEJINYUH;

® XapaKTepu30BaTh CBOWCTBA Tel, (DPU3MUECKHE SBICHUS M IPOIECCHI, WCIOJb3YS OCHOBHBIC MOJIOKCHHUS
MOJIeKy.HHpHO'-KI/IHeTH‘IeCKOﬁ TEOpHUU CTPOCHUA BCUICCTBA, NPUHIUIT CYIICPIIO3UIHNU rnojeun (Ha Ka4€CTBCHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH OMa Ui ydacTka LemH, 3akoH J[xoyns—J/IeHma, 3aKoH COXpaHEHUs
9HEPTHH, IIPU STOM J]aBaTh CIOBECHYIO (POPMYIIMPOBKY 3aKOHA M 3aIIMCHIBATh €r0 MAaTEMAaTHYECKOE BHIPAKEHUE;

e OOBACHATH (PU3WYECKHE TIPOLECCHl M CBOMCTBA Teld, B TOM 4YHCIe M B KOHTEKCTE CHUTyalui
MPAKTUKO-OPUCHTHPOBAHHOI'O XapaKTEpa: BBIABIIATE IMMPUUMHHO-CIICACTBECHHBIC CBA3U, CTPOUTH 00BSICHEHHE W3 1-2
JIOTMYECKHUX IIAroB C OMOpoi Ha 1—2 M3YYCHHBIX CBOWMCTBA (M3MUYECKHUX SBICHHH, (PUIUUECKUX 3aKOHOB HIIH
3aKOHOMEPHOCTEH;

e pemiaTh pacyéTHBIC 33]auu B 2—3 JIEHCTBUS, UCIIONB3Ys 3aKOHBI U (POPMYIIBI, CBS3BIBAIONINE (PU3MUECKHE
BEJIMYMHBI: HA OCHOBE aHAIN3a YCIOBHUS 33/1a4M 3alUCHIBATH KPATKOE YCIOBUE, BBIABISATH HEIOCTATOK JAHHBIX JUIS
pelieHns 3ajiaud, BBIOMpAaTh 3aKOHBI W (HOpMYJBI, HEOOXOAWMBIE IJisi €€ pelleHHs, MPOBOJUTH pacyEThl H
CpaBHUBATH IOJy4EHHOE 3HaUCHNE (HPU3NUECKOI BEIIMUMHBI C M3BECTHBIMH JaHHBIMU;

® pacrio3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEHIUTh TPU TOMOIIM (HU3HYECKHX METOJIOB, HCIHOJIb3Ys
OIMCaHHE MCCIICIOBAHMS, BBICIATH TPOBEPSIEMOE TIPEIIONI0KEHHE, OLICHUBATH MPABUIILHOCTD TOPSAKA MPOBEACHHS
HUCCJICIOBAHMS, JICJIATh BBIBOBI;

® TIPOBOJAWUTH ONBITHI MO HAOIIOAEHUIO (PU3NYECKUX SIBICHUH WIN (U3MYECKHX CBOMCTB Ten (KanMJUIIpHBIE
SABJICHUSA, 3aBUCUMOCTH OaBJICHHA BO3AyXa OT €TI0 06’béMa, TEMIICPATYPhI, CKOPOCTU IMpoHecCa OCTBIBAHUA U
HarpeBaHus MPH W3IY4YEHUH OT [[BETa U3NIydaromiei (IOTJOLaroNeil) MOBEPXHOCTH, CKOPOCTh HCIIApEHHs BOJIBI OT
TEMIICPATYPHI KXUIAKOCTHU W ILJIoOaan eé IIOBEPXHOCTHU, DJJICKTpU3AUA TEI U B3aHMO}IeI71CTBHe QJICKTPUUYCCKUX
3apsaa10B, BSaHMOHeﬁCTBHe MOCTOAHHBIX MAar"HuTOB, BU3yaJIM3alusd MAarHUTHBIX MOJeN ITOCTOSTHHBIX MAar"HuToB,
JeWCTBUSI MarHUTHOTO IIOJII Ha TNPOBOJHHUK C TOKOM, CBOMCTBA DJIEKTPOMArHUTa, CBOWCTBA JIJIEKTPOJIBUTATEIIS
MOCTOSIHHOTO TOKa): (pOopMyIMpoBaTh MpOBEPsieMble NPEANOJIOKEHHS, COOMPAaTh YCTAHOBKY W3 MPEIJIOKEHHOTO
000pYZI0BaHHMS, OMTUCHIBATH XOJI OIBITA H (POPMYJIMPOBATH BHIBOJIBI,
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® BBINOJHATH MpPSMbIE HW3MEPEHHs TEMIeEpaTypbl, OTHOCHUTEILHOW BI&KHOCTH BO3MyXa, CHJIBI TOKa,
HaNpsDKEHUS! C UCI0JIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U AATYMKOB (PM3MUECKUX BEJIIMYMH, CPABHUBATH PE3YJIbTAThI
WU3MEpPEHHH ¢ Y4E€TOM 3a/JaHHOI a0COMOTHON TTOTPEIIHOCTH;

® TIPOBOAWUTH HCCIECIOBAHUE 3aBHCUMOCTH OIHON (U3MUYECKOH BEJIMYMHBI OT IPYTOM C HCHOJIb30BAHHEM
MPSAMBIX U3MEPEHUH (3aBUCHMOCTH COTPOTUBICHUS MPOBOJHHUKA OT €r0 AJUHBI, IUIOMAAN ITOTIEPEYHOr0 CEYEeHUs U
YAEIBHOTO CONPOTHUBIICHUS BEIIECTBA MPOBOJIHMKA, CHIIBI TOKA, UAYLIETO 4Yepe3 INPOBOAHUK, OT HANPSDKCHHUS Ha
MIPOBOJHMKE, HCCIIEIOBAHUE IIOCIEIOBATEIBHOIO W IapajuIENbHOTO COEAWHEHMH IPOBOJHMKOB): IJIAHUPOBAThH
HCCIIeIOBaHNE, COOMPATh YCTAaHOBKY M BBINONHATH M3MEPEHHUs, CIEAys NpEeAoKeHHOMY IJiaHy, (puUKcHpoBaTh
Pe3yJbTaThl IOIY4YEHHOM 3aBUCUMOCTH B BHJIE TaOIUIl U IpahuKOB, AeIaTh BBIBOJBI [0 PE3YJIbTATaM HCCIICIOBAHMS;

® TIPOBOAWUTH KOCBEHHbIC W3MEpeHHs (U3NYECKUX BeNWYMH (yAenbHash TEIUIOEMKOCTh BEIIECTBa,
COIIPOTHUBJICHNE IPOBOJHHUKA, PabOTa W MOIIHOCTh 3JEKTPUUYECKOIO TOKa): IUIAHMPOBAaTh HM3MEPEHUs, coOMparthb
SKCHEPUMEHTAIBHYIO YCTAHOBKY, CIIENysl PEIIOKEHHOW HHCTPYKIIUH, ¥ BEIYUCIISTH 3HAYCHUE BEJTMYNHEI,

e CcoO0rOIaTh TpaBUiIa TEXHUKH 0€30TIACHOCTH TIPH padoTe ¢ 1abopaTopHBIM 000pyIOBaHUEM;

® XapaKTepHU30BaTh NMPHUHLUIBI ACHCTBUSA W3yYEHHBIX IIPUOOPOB M TEXHUUYECKHX YCTPOMCTB C ONOPOW Ha HX
ormucanus (B TOM YHUCIE: CHCTEMa OTOIUICHHS JOMOB, THIPOMETp, MapoBas TypOWHa, amMIepMerp, BOJIBTMETD,
CU€TUYMK DJIEKTPHUUECKONW SHEPIrUH, JJIEKTPOOCBETUTENIBHBIE MNPHUOOPHI, HarpeBaTeNbHBIE —AJIEKTPONPHOOPHI
(mpuMepBbl), AMEKTPUYECKHUE MPEJOXPAHUTENH, IIEKTPOMArHUT, 3JCKTPOJBUraTeb OCTOSHHOTO TOKa), MCIOJb3Ys
3HaHMsSI O CBOMCTBaX (PU3UUCCKUX SBJIICHUH U HE0OXOIUMBIE (pr3nYecKre 3aKOHOMEPHOCTH;

® pacro3HaBaTh NPOCThIC TEXHUYECKUE YCTPOWCTBA W M3MEPUTEIILHBIE MPUOOPHI 10 CXeMaM M CXEMaTUYHBIM
pUCYHKaM (KUIKOCTHBIM TEpPMOMETp, TEPMOC, ICUXPOMETpP, THUIPOMETP, IBUraTelb BHYTPEHHEIO CrOpaHUs,
3JIEKTPOCKOII, PEOCTAT), COCTAaBIISATH CXEMbI 3NEKTPUYECKHX LENeH C IOCIeA0BAaTEIbHBIM U MapaulebHBIM
COEAMHEHHEM 3JICMEHTOB, Pa3inyiasl yCIOBHbIE 0003HAUCHHS DIIEMEHTOB AJICKTPUIECKUX IETICH;

® TIPUBOJUTH NMPHUMEPHI (HAXOAUTh MH(POPMAIHMIO O MpUMEpax) MPaKTHIECKOTO HCMOIb30BaHUS (HUIUUECKUX
3HaHUW B TIOBCETHEBHOW XU3HU sl o0ecredeHus: 0e30MmacHOCTH TIPH OOpaIIeHuH C MPUOOPAMH U TEXHUIECKUMHU
YCTPONCTBAMHU, COXPAHEHHMS 340POBbS U COOIOACHUSI HOPM 3KOJIOTHYECKOTO IIOBEACHUS B OKpPY’KaloIIeH cpene;

® OCYLIECTBIATh MOMCK HH(popMamuu ¢usHUecKoro conepxanusi B MHTepHeTe, Ha OCHOBE HMEIOIUXCS
3HAaHUH W TMyTEM CpPaBHEHHS JOIMOJHHUTENBHBIX WMCTOYHHKOB BBIIENATh WH(POPMAIHMIO, KOTOpas SBISETCS
MPOTHBOPEYHBOM MIIM MOXKET OBITH HEJIOCTOBEPHOI;

® JICIIONIb30BAaTh TIPU BBITIONHEHNHM Y4YeOHBIX 3aJaHHi Hay4YHO--TIOMYJISIPHYIO JUTEparypy (U3NYECKOTro
coJiep>KaHusl, CIIPaBOYHbIE MaTepHaibl, pecypchl ceTh MHTepHeT, BiajeTh NpUEMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HHPOPMAIMK U3 OAHOM 3HAKOBOH CHCTEMBI B APYTYIO;

e co3gaBaTh COOCTBEHHBIE ITMCBMEHHBIE W KpaTKHE YCTHBIE cOOOLIeHMs, 0000mas uHpOpMaLuio u3
HECKOJIBKMX UCTOYHUKOB (PM3MUYECKOTO COJEPKaHUs, B TOM YHCIe MyOIHMYHO MPEACTABISATh PE3YIbTaThl POSKTHON
WM UCCIIEIOBATENILCKON AEATENLHOCTH, IIPU 3TOM I'PaMOTHO HCIOJIb30BaTh N3yUYEHHbIH MOHATHHHBIN anmapaT Kypca
(U3UKH, COTIPOBOXKAATH BBICTYIJICHHE NIPE3CHTALNEH;

® TIpU BBHINOJHEHUH YYEOHBIX MPOEKTOB U UCCIIEAOBAHMUN (PU3NUECKUX MIPOLIECCOB paclpenelisiTh 00s3aHHOCTH
B TpylIe B COOTBETCTBHM C TIIOCTAaBJICHHBIMU 3ajjauyaMW, CJCIUTHh 32 BBINOJHEHWEM IUIaHA JACUCTBHUA W
KOPPEKTHPOBaTh €ro, aJeKBaTHO OLIGHUBATb COOCTBEHHBIM BKJIQJA B JAEATEIHOCTH TPYINIbL, BBICTPAUBAThH
KOMMYHHKAaTHBHOE B3aMOICHCTBHE, MPOSBIISISI TOTOBHOCTh pa3peiiaTh KOH(IINKTHL.

K xoHmy oOyueHus B 9 Kkjacce TpeJMETHBIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaKaTh
c(OPMHUPOBAHHOCTD y 00YYAIOINXCS YMEHUH:

® JCIIONIb30BAaTh TIOHATHS: CHCTEMa OTCYETa, MarTepuaibHas TOYKa, TPACKTOpHUS, OTHOCHUTEIHHOCTD
MEXaHMUYECKOI'0 JABWXKEHUS, nedopmanus (ympyras, IjacTUUecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTb U MEPErpy3KH, LIEHTP TSHKECTH, a0COTIIOTHO TBEPIOE TENO, IEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE,
MeXaHWUYECKHe KojeOaHWs W BONIHBI, 3BYK, HWH(Pa3BYK M YIbTPa3BYK, ODJIEKTPOMATHUTHBIE BOJHBI, IIKaia
3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JAJIILHO30PKOCTb, CIEKTPHl MCIYCKaHUS W IMOTJIOLICHHS, anbpda-,
Oera- ¥ raMMa-U3JIy4eHHs], U30TOIIBL, SIAEPHAS SHEPIeTHKA,;

e pasnuyarh SBICHUS (pPaBHOMEpHOE M HEpaBHOMEpPHOE MPSIMOJIMHEMHOE JABWKEHUE, PaBHOYCKOPEHHOE
MPSIMOJIMHEWHOE JBMKEHHE, CBOOOIHOE MaJIeHHe TEell, PAaBHOMEPHOE JBHMIKEHHE MO OKPYKHOCTH, B3aUMOJICHCTBHE
TEJ, PEaKTHBHOE JBIKCHHE, KOJeOaTellbHOe JIBMIKEHHE (3aTyXalollMe W BBIHYXJICHHBIE KOJIECOaHWs), PE30HAaHC,
BOJIHOBOE JIBW)KCHHUE, OTPaKEHUE 3BYyKa, MPSIMOJIMHEHHOE PaclpOoCTpaHEeHHE, OTPakeHHE M IPEJIOMIICHHE CBETa,
MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3joKeHHWe OEJoro CBeTa B CHEKTP M CIOKEHHE CHEKTPaJbHBIX IBETOB,
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JMCIIEpCUsl CBETAa, €CTECTBEHHAs paAHOaKTHMBHOCTb, BO3HMKHOBEHHE JIMHEHYAaTOro CIEKTpa W3Iy4YeHHs) IO
OIMCAHHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOMINX AAHHOE (PU3HMUECKOE SIBICHHE;

® DpAacIO3HaBaTh NPOSIBICHHE W3YYEHHBIX (U3MYECKUX SBJICHUM B OKpY)XKalooLleM Mupe (B TOM 4HCIE
¢usnueckue SBICHUS B NPUPOJE: MPWIMBBI M OTJIMBBI, ABIKeHHE IUTaHeT CONHEYHOH CHCTEMBI, PEaKTHBHOE
JBIDKEHHE JKMBBIX OPraHU3MOB, BOCIIPUTHE 3BYKOB JKHUBOTHBIMH, 3€MJIETPSICEHHE, CEHCMHUUYECKHE BOJHBI, IlyHAMH,
9X0, IIBETA TeJ, ONTUYECKUE SBICHUS B IPUPOAE, OMOJIOTMYECKOE AEHCTBHE BHUIMMOIO, YIbTPa(UOJIETOBOIO U
PEHTICHOBCKOTO M3IIyYeHHH, €CTECTBEHHBIN PaJluOaKTHUBHBIN (HOH, KOCMUYECKUE JYUH, PaJHOAKTHBHOE U3ITy4YCHHUE
IPUPOAHBIX MHUHEPAJIOB, NEWCTBHE PAJAMOAKTUBHBIX WM3JIyYCHMH Ha OPraHU3M YEIOBEKa), IIPU 3TOM IEPEeBOIUTH
MPAKTHYECKYIO 33/1a9y B yUeOHYI0, BBIAEIATH CYIIECTBEHHBIE CBOICTBA (TIpH3HAKH) (PM3NIECKIX SBICHUML;

® OIUCHIBATh U3yUCHHbIE CBOMCTBA TeN U (PU3NUECKUE SIBJICHUS, HCIOIb3Ys GU3NUECKUE BEIUIUHBI (CPeHSS U
MTHOBEHHAs! CKOPOCTH TeJla TIPM HEPaBHOMEPHOM JIBM)KEHHUH, YCKOPEHHUE, NepeMelIeHne, MyTh, YIIoBas CKOPOCTh,
cHuJia TPEHUsI, CHJla YIIPYTrOCTH, CHJIa TSDKECTH, YCKOpPEHUE CBOOOIHOTO MaJeHHs, BEC Tesa, UMITYJIbC Tella, HMITYJIbC
CHJIBI, MEXaHHUYeCcKasi pab0Ta M MOIIHOCTh, IOTCHIUAIbHAS SHEPrHUsl Tela, MOAHATOr0 Haja MOBEPXHOCTBIO 3EMIIH,
MOTEHIMANBHAS YHEPTUsl CXKATOW NPY>KUHBI, KHHETHUECKasl DHEPrHsl, MOJHAas MEXaHWYecKas dHEprusi, Mepuon u
qgacTora KoyiebaHuH, IMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTelb MPETOMIICHHS
cpeapl), IpU ONMCAHWU NPABWIBHO TPAaKTOBAaTh (PM3UUECKUI CMBICT HMCIOJIb3YyEMBIX BEJIMYMH, 0003HAUYCHHA MU
enrHULbl (GU3MUECKUX BEIWYMH, HAXOIUTh (POPMYJIbI, CBA3BIBAIOLINE JAHHYIO (PMU3UUECKYI0 BEIHMUMHY C APYTUMHU
BEJIMYMHAMH, CTPOUTH IPadUKN U3YUCHHBIX 3aBUCMOCTEH (PU3MYECKUX BEJIMYHH;

® XapaKTepHU30BaTh CBOICTBA Tell, (PU3NUECKHUE SIBICHUS U MIPOLECCHI, UCIOIb3YS 3aKOH COXPaHEHUS SHEPTHUH,
3aKOH BCEMHPHOTO TSTOTEHHS, MPUHIMII CYIEPHO3WUIMH CHJI, TPHHLIUI OTHOCHTEIbHOCTH ['anmies, 3aKOHBI
HpioTOHa, 3aKOH COXpaHEHHMS HUMIIYJIbCA, 3aKOHBI OTPAKEHUS M IPEIOMIICHHS CBETa, 3aKOHbl COXPaHCHHMS
3apsIIOBOr0 M MacCcOBOTO YHCEN TPH SACPHBIX PEaKLUsIX, MPU STOM JaBaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA U
3aIlUCHIBATh €r0 MaTeMaTHUECKOE BBIPAKCHNE;

e OOBACHATH (PU3MUECKHE TPOLEecChl W CBOMCTBA Tel, B TOM YHCIE M B KOHTEKCTE CHUTyalui
MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIIBIATh NPUUYMHHO--CIECTBEHHBIC CBSA3U, CTPOUTH OOBSICHEHHE U3 2—3
JIOTUYECKUX IIaroB C OMOpPOH Ha 2—3 WM3Y4YEHHBIX CBOMCTBA (PH3MYECKHUX SBICHUN, (U3NYECKHX 3aKOHOB HITH
3aKOHOMEPHOCTEW;

e pemiaTh pacu€THBIC 3aauu (OMHUPAIOIIECs Ha CUCTeMY U3 2—3 ypaBHEHHI ), UCTIONB3YS 3aKOHBI U ()OPMYIIBI,
CBsI3pIBAOLIME (DU3NYECKHE BEJIMYMHBI: HAa OCHOBE aHajIM3a YCJIOBHMS 3aladd 3alHChIBaTh KPaTKoe YCIJIOBHE,
BBISIBJISITH HEJOCTAOLIME WIM U30BITOYHBIE JJaHHbBIE, BEIOUPATh 3aKOHBI U (HOPMYJIbl, HEOOXOANMBIE IJISl PELICHUs,
MPOBOJUTH PACUETHI M OIICHUBATH PEATMCTHYHOCTD MOTYYEHHOTO 3HaUeHUsT (PU3NUECKON BETUUMHBI;

® pacro3HaBaTh MPOOJEMBI, KOTOPBIE MOXHO PEMIWTh HPU HOMOLIM (U3MYECKHX METOIOB, HCHOJIb3YS
OIMCaHNE MCCIIEIOBaHMsI, BBIJICISAThH MPOBEPSIEMOE MPEATIONI0KEHNE, OIICHUBATh MPABHIBLHOCTD MOPSIKA IPOBEICHHS
WCCIIEI0OBAHNUS, EJIaTh BEIBOBI, MHTEPIPETUPOBATH PE3yIbTaThl HAOII0IEHUH U ONBITOB;

® TPOBOAWUTH ONBITHI MO HAOMIOACHUIO (PU3MYECKHX SIBICHUM WM (DU3MYECKHX CBOUCTB Tell (M3yueHHE
BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHS SHEPTHHU, 3aBUCMOCTD MEpHOJIa KOJIeOaHUi MPYKMHHOTO MasTHUKA
OT Macchl rpy3a U KECTKOCTH TMPYKUHBI U HE3aBUCUMOCTh OT aMILIMTYIbl MANbIX KOJIeOaHWH, MPIMOIMHEHHOE
pacnpocTpaHEeHHE CBETa, Pa3I0kKEeHUE OeJI0ro CBETa B CIIEKTP, U3yUYEHHE CBOMCTB N300pa)KeHNs B INIOCKOM 3€pKaje
U CBOHCTB M300pa’keHHMA NpeAMeTa B coOuparolled JIMH3e, HaONIOACHUE CIUIOIIHBIX M JIMHEHYaThIX CIIEKTPOB
W3JIYYEHUs): CaMOCTOSATENILHO COOUPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pyAOBaHHS, OMUCHIBATH XOJI ONBITA
U €ro pe3yJbTaThl, (POPMYINPOBATh BBIBOI;

® TIPOBOJIUTH NPH HEOOXOJMMOCTH CEPHIO0 TPSMBIX U3MEPEHHI, ONpeaeisisi CpeaHee 3HaYCHUE HU3MepseMoin
BenMUMHBI  ((DOKYCHOE paccTosHHe coOuparomell JHUH3BI), OOOCHOBHIBAaTH BEIOOp CIOCO0a W3MEpEeHHs
(M3MEpUTEBHOTO MPUOOPA);

® TIPOBOJAWUTH HCCIIEIOBAHUE 3aBUCHUMOCTEH (M3MYECKMX BEJIMYMH C HCIIOJIb30BAHHMEM MPSMBIX H3MEpEeHHI
(3aBHCHMOCTH ITyTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JBMKEHUHU 0e3 HadaIbHOW CKOPOCTH, TIEpHOa KoJIeOaHuit
MaTeMaTHYECKOT0 MasTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH YIjla OTPaXEHHsl CBeTa OT yrja MaJeHUs W yria
MPEJIOMIICHUSI OT YTJia TaJIeHNs1): TUNIAHUPOBATh MCCIIE0BAHNEe, CAMOCTOsTEIIbHO COOUPATh YCTAaHOBKY, (PUKCHPOBAThH
pe3yNbTaThl MONYYSHHOW 3aBHCUMOCTH (DMU3UYECKUX BEJIMYMH B BUJE TaONUIl M TPadHKOB, JeNaTh BBIBOJBI IO
pe3yJabTaTaM HUCCleI0BaHus;

® TIPOBOJIUTh KOCBEHHBbIE HM3MEpPEeHUs (PU3MUYECKHX BENWYHMH (CPEIHsIsI CKOPOCTh M YCKOPEHWE Tena Mpu
PaBHOYCKOPEHHOM JBIKEHHH, YCKOPEHHE CBOOOJHOTO MajeHUs], >KECTKOCTb NPY>KUHBI, KOIQOUIHUEHT TpeHUs
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CKOJIB)XEHHsI, MEXaHW4ecKasi paboTa 1 MOLIHOCTb, YacTOTa U IEPHO KoJIeOaHUI MaTeMaTHYECKOTO U MPYXUHHOTO
MasiITHUKOB, ONTHYECKasl CHja COOMpAaIolel JTUH3BI, PaJHOaKTHBHBIH (OH): MIaHUPOBATH M3MEPEHUs, cOOMpaTh
SKCHEPUMEHTATIBHYIO YCTAHOBKY W BBINOJHATH HM3MEPEHHUs, CIEAYS MNPEIJIOKCHHOW HHCTPYKIHH, BBIYHCIATH
3HA4YEHUE BEJIMYMHBI U aHAIU3UPOBATH [OJIYUCHHBIE PE3yJIbTAThl C YUETOM 3alaHHOI [TOTrPEIIHOCTH U3MEPEHUI];

e CO0I0AATh MpaBwiia TEXHUKH 0€30MacHOCTH NpH paboTe ¢ 1adopaTopHbIM 000PYIOBAHUEM;

® pasnuyaTh OCHOBHBIE NPU3HAKM H3YYEHHBIX (U3UUECKUX MOAEJCH: MarepuanbHas TOYKa, a0CONIOTHO
TBEPIOE TEIO, TOUCUHBIH MCTOYHUK CBETa, Jyd, TOHKAs JIMH3a, IUIAHETApHAas MOJENb aToMa, HyKJIOHHAs MOZAETb
aTOMHOTO SJIpa;

® XapaKTepHU30BaTh NMPHUHIUIBI ACHCTBHUSA M3yYEHHBIX MPUOOPOB M TEXHUUYECKHX YCTPOMCTB C OMOpPOH Ha MX
onucaHus (B TOM 4HCIJIE: CIMIAOMETP, NATYMKH IIOJIOKEHHUS, PACCTOSHUSI U YCKOPEHHs, PaKeTa, 3XO0JIOT, OYKH,
HepuckKor, (GoToannapar, ONTHUECKUE CBETOBOJBI, CHEKTPOCKOI, T03UMETP, KaMepa BuiibcoHa), HCIONb3ys 3HAHUS
0 CBOWCTBax (M3MUYECKUX SIBICHUH 1 HEOOX0UMble (PU3NIECKHE 3aKOHOMEPHOCTH;

® JICIIOJIb30BATh CXEMbl M CXEMAaTHYHBIE PUCYHKH H3YYEHHBIX TEXHHUYECKHX YCTPOMICTB, HM3MEPUTEIbHBIX
NpUOOPOB M TEXHOJOTMYECKUX IMPOLECCOB MPU pPElICHHH y4eOHO--TIPAaKTHYECKHUX 3a]ad, ONTHYECKHE CXEMBI IS
MTOCTPOCHUS N300paKEHUH B IJIOCKOM 3€pKalie M COOMparoIiel JINH3E;

® TPHUBOAWTH MPUMEPHI (HAXOIUTh WHGOPMAIMIO O TIPUMEPax) MPAKTHYECKOTO HCIIONBb30BaHUS (PH3NIECKUX
3HaHWH B MOBCEIHEBHOW KM3HU JJIsl o0ecrieueHus] 0€30MacHOCTH MPU OO0palIeHNH ¢ TPUOOpaMu U TEXHUYECKUMHU
yCTPOHCTBaMU, COXPAHEHUS 3/I0POBbsI U COOJIOICHHSI HOPM SKOJIOTHUECKOTO TIOBEICHHSI B OKPYIKAIOIIEH Cpeae;

® OCYIIECTBIIATH MOUCK HHPOPMALIUHN PU3NUECKOTO coaepkanus B IHTepHeTe, caMOCTOSATENFHO QOpMYIHPYS
MIOWCKOBBIM 3ampoCc, HAXOAUTh IIyTH OIpPEICTCHUS JOCTOBEPHOCTH NOJIY4YeHHOH HH(GOpMAalMd Ha OCHOBE
MMEIOIIUXCS 3HAHUHN U JOIOJHUTEIbHBIX HICTOUHHKOB;

® JCIIOJIb30BAaTh IPU BBIIOJHEHUHM Y4YeOHBIX 3aJaHMH Hay4YHO--TIOMYJISIPHYIO JIUTEPaTypy (U3NUECKOro
coJiep>KaHusl, CIIPAaBOYHBIE MaTepHaibl, pecypchl ceTu MHTepHeT, BiajeTh NpUEMaMU KOHCIIEKTUPOBAHUSI TEKCTa,
npeoOpa3oBaHus HHPOPMALIMK U3 OAHOM 3HAKOBON CUCTEMBI B APYTYIO;

® Co3JaBaTh COOCTBEHHBIC TMHCHMEHHBIE M YCTHBIE COOOIICHHSI Ha OCHOBE WH(OpMAaIMM W3 HECKOJIBKUX
HUCTOYHUKOB (DU3NYECKOTO COACPIKAHUs, IMYOJUYHO NPEACTABISATh PE3YIbTAaThl MPOSKTHON MM UCCIEA0BATENbCKON
JeSITENBHOCTH, MTPU 3TOM I'PaMOTHO HCIIONb30BaTh M3YUCHHBIN MOHSITUHHBIN anmnapar u3y4aeMoro pasnenia GU3nKd 1
COIPOBOXK/IATh BRICTYIICHHE MTPE3CHTALIMEH ¢ yIETOM OCOOCHHOCTEH ay TMTOPUH CBEPCTHUKOB.



TEMATUYECKOE IINIAHUPOBAHUE

19

7 KJIACC
KoJuan4yecTBo 4acos
Ne HaumeHoBaHMe pa3aesioB U TeM Kontpon  Ilpaktn | DJeKTpoHHbIe (UH(pPOBEHIE)
n/m | mporpamMmbl Bcero bHbIE deckme ~ 00pasoBaTelbHbIE PeCypChI
padoThI padoThI
Pa3gen 1. ®usnka u e€ poJib B NIO3HAHHH OKPYKAIOIIEro MUpa
Bubnmoreka IIOK
1.1 | ®usuxa - Hayka o npupoze 2 https://m.eds00.ru/7f416194
Bubnmoreka IIOK
1.2 | Qusirieckue BeMMMHEL 2 1 https://m.edso0.ru/7f416194
1.3 | EcrecTBeHHOHAYYHBIH METO/I MO3HAHUS 2 1 bubimorexa LIOK
' y a https://m.edso0.ru/7f416194
Hroro o pasneny 6
Pazgea 2. [lepBoHayaibHble CBeIeHUS 0 CTPOEHHH BellleCTBA
2.1 | Crpoenue BemecTna 1 bubmorexa [IOK
' p = https://m.edsoo.ru/7f416194
29 JBr>xeHue 1 B3auMOJEHCTBUE YaCTHI] 2 1 butaroreka IIOK
' BeEIlleCTBa https://m.edso0.ru/7f416194
2.3 | ArperaTHble COCTOSIHUS BEILIECTBA 2 bubmorexa [IOK
' p - https://m.edsoo.ru/7f416194
Hroro mo paznemy 5
Pa3znen 3. /IBUkeHHe ¥ B3aMMO/IeHCTBHE TeJl
Bubnmoreka IIOK
3.1 | Mexammieckoe ABIKEHHAE 8 https://m.edsoo.ru/7f416194
Bubnmoreka IIOK
3.2 | Muepuus, Macca, IIOTHOCTS 4 1 https://m.edsoo.ru/7f416194
butnuoreka IIOK
3.3 | Cuna. Buaer o 14 1 2 https://m.edso0.ru/7f416194
Hroro mo paznemy 21
Pasnen 4. JlaBjienune TBEPABIX TeJl, ’KUAKOCTEH M ra3zoB
41 Hasnenue. Ilepenaua naBieHus: TBEPIAbIMU 3 Bubmmoreka LJOK
' TEJIAMU, )KUJKOCTSIMU U Ia3aMu https://m.edsoo.ru/7f416194
Bubnmoreka IIOK
4.2 | Nlaenenue xuzkocTn 5 1 https://m.edsoo.ru/7f416194
Bubnmoreka IIOK
4.3 | ArMochepHoe naBieHHe 6 1 https://m.edsoo.ru/7f416194
44 JelicTBue KUIKOCTH U raza Ha 7 1 3 bubanoreka IIOK
' HOTPY>KEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo paznemy 21
Pa3gen S. PaGoTa M1 MOIHOCTb. JHeprus
Bbutnuoreka IIOK
5.1 | PaGora n momHocTs 8 1 https://m.edso0.ru/7f416194
Bbubnnoreka IJOK
5.2 | IIpocTsie MEXaHUSMEI 5 1 https://m.edsoo.ru/7f416194
Bbubnnoreka IJOK
5.3 | Mexamrieckas SHEPIHA 4 ! ! https://m.edsoo.ru/7f416194
HWroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 68 3 14
ITPOIT'PAMME
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8 KVIACC
KosmuecTBO yacos
IMpak  DJEKTPOHHBIE
Ne HaumeHoBaHMe pa3aesioB U TeM Kourpoan tnuec (uudposbie)
n/n | IporpaMmbl Bcero HbIe KHe o0pa3oBaTeJibHbIE
padoThI paGor  Ppecypchl
bl
Paszpnen 1. TenuioBble siBJIeHUS
1.1 | CrpocHuHe U CBOWCTBA BEIIECTBA 7 brbmorexa LIOK
' https://m.edsoo.ru/7f4181ce
bu6nmoreka IJOK
12 Tenzoseie mpoueccet 21 1 °  https://m.edsoo.ru/7f4181ce
Hroro mo pasneny 28
Pa3znen 2. DjekTpryecKre 1 MATHUTHBIE SIBJIEHHUSI
21 DJIEeKTpUYECKUE 3apsiabl. 3aps>KEHHbIE 7 1 bubmmorexa [IOK
' Tella U UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoreka [IOK
2.2 TloCTOSIHHBIN 3JEKTPUIECKHIA TOK 20 1 7 https://m.eds0o.ru/7f4181ce
bubmuoreka LIOK
2.3 | MarsuTHEe ABicHm 6 ! 15 https://m.edsoo.ru/7f4181ce
bubmuoreka LIOK
24 | OMeKTpOMArHHTHAs HHYKIKA 4 https://m.edsoo.ru/7f4181ce
Hroro mo paznemy 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 68 3 145

I[NPOIT'PAMME
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9 KJIACC
KosmuecTBO yacos
KonTp
Ne  HaumeHnoBaHue pa3jejioB H TeM oabHbl | IIpakTnu | Duexrponnbie (HudpoBbIE)
n/n NmporpaMmMmabI Bcero e ecKue 06pa30BaTe.m,H1,1e pecypcehl
pador  padoThI
bl
Paznen 1. Mexanuueckue siBJIeHHSs
11 MexaHHYeCKOE IBUIKEHHE U CIIOCOOBI 10 1 bubanoreka [JOK
' €ro OIMCaHU https://m.edsoo.ru/7f41a4a6
. Bbubnanoreka [JOK
1.2 Bsaumorneiictaue Ten 20 3 https://m.edsoo.ru/7f41a4a6
Bbubnanoreka [JOK
1.3 3axonmr coxpanenms 10 1 3 https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 40
Paznea 2. MexaHnueckue K0JIe0aHUS M BOJTHBI
bubanoreka [JOK
2.1 | MexaHuueckue KoieOaHus 7 3 https://m.edsoo.ru/7f41a4a6
bubanoreka [JOK
2.2 | MexaHWYeCKHe BOIHBI. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 15
Pa3zges 3. Di1eKTPOMATrHUTHOE MOJI€ U JIEKTPOMATHUTHBIE BOJIHbBI
ONEeKTpOMarHuTHOE MOoJE U 6 5 Bu6mrorexa LIOK
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 6
Pasnen 4. CBeToBbIE SIBJICHUSI
butnuoreka IJOK
4.1 | 3akoHBI pacIpOCTpPaHEHHS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
Bubnmoreka IIOK
4.2  JIWH3BI ¥ ONTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
Bubnmoreka IIOK
4.3 | PaznoxeHue 0eoro cBeTa B CIIEKTP 3 1 2 https://m.edsoo.ru/7f41a4a6
Hroro mo paznemy 15
Pasnen 5. KBaHnTOBbBI€ SIBJIEHHS
Hcnyckanue u NOTJIOIEHUE CBETA 4 1 bubnuorexa [IOK
aTOMOM https://m.edsoo.ru/7f41a4a6
butnuoreka IJOK
5.2 Crpocnue aToMHOr0 A11pa 6 1 https://m.edsoo.ru/7f41a4a6
Bubnmoreka IIOK
5.3 Jlnepubic peakiun ! 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3gen 6. IlopTopuTe1bHO-0000 a0 MOLYIb
[ToBTopenue n 0600IIEHNE COAEPKAHUS 9 1 2 bubimoreka [IOK
Kypca dhusuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 27

[NPOIT'PAMME
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