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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3MKe Ha ypOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs COCTaBJI€HA HAa OCHOBE
MOJIOKEHUH M TpeOOBaHUHM K pe3ylbTaTaM OCBOEHHs Ha 0a30BOM ypOBHE OCHOBHOW 00Opa3zoBaTelIbHOM
nporpammsl, npeacrasieHHbIX B PI'OC 00O, a takxke ¢ yuérom QenepanbHO paboyeil mporpamMmbl
BocniuTaHus 1 KoHuenmuu npenogaBanus yueoHoro npeamera «Ou3nKay.

Copnepxanue TporpaMMel 10 (pu3HMKe HAmpaBlieHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYYalOUIMXCS W OpTaHU3alMi0 HM3Y4YeHUs (U3MKH Ha JAEATEIHHOCTHOW OCHOBe. B
nporpaMme 1Mo (PU3MKE YYUTHIBAIOTCS BO3MOXHOCTH y4eOHOTO TpeAMeTa B pealn3alud TpeOOBaHMA
OI'OC OO0 k mIaHUpyeMBbIM JMYHOCTHBIM W METAIllPEIMETHBIM pe3yibTaraM OOy4YEeHMs, a TaKkKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUYEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOIO OOIIEro
o0OpazoBaHwUsl.

[Iporpamma mo ¢usnkKe ycTaHABIUBAET paclpesesieHne yaeOHOTO Marepuaia 1o rojaaM 00ydeHus
(mo xmaccam), mpeuiaraeT MPUMEPHYIO MOCJIEI0BAaTENbHOCTh M3YYEHHS TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHUS IPEIMETHOTO COAEPKaHMSI U YUETE BO3PACTHBIX OCOOEHHOCTEH 00yUaromuxcs.

[Iporpamma mno ¢usuke pa3zpaboTaHa ¢ LEIbI0 OKa3aHHUS METOAMYECKON MOMOIIM YYHUTEIIO B
co37aHUU paboyel mPorpaMMBbI 10 Y4eOHOMY IIPEIMETY.

O®u3nka SBISETCS CHUCTEMOOOPA3YIOUIMM ISl €CTECTBEHHO-HAy4YHBIX Y4eOHBIX IPEIMETOB,
MTOCKOJIbKY (PM3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBICHUHN, H3ydaeMbIX XUMUEH, OUOJIOTHEH,
acTpoHOMHEW M (u3nuyeckoi reorpaduell, BHOCHUT BKJIAJl B €CTECTBEHHO-HAYYHYIO KapTHHY MHpA,
MpelocTaBIsieT Hanbosiee sicHble 00pa3lbl MPUMEHEHHs] HAyYHOTO METOoJ/a MO3HAaHUS, TO €CTh crocoba
MOJIy4€HUs JOCTOBEPHBIX 3HAHUN O MUDpE.

OpHa U3 TIaBHBIX 33124 (pU3NUYECKOro 00Opa3oBaHUs B CTPYKTYpe 0011ero o0pa3oBaHusi COCTOUT B
(opMHUPOBaHUU €CTECTBEHHO-HAyYHOU T'PaMOTHOCTH U MHTEpECa K HAyKe Y 00yJaromuXcs.

W3yuenne ¢u3umku Ha  06a30BOM  YpOBHE  IIpeArojaraeT  OBIAJEHHE  CIETYIOLUIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAyYHYIO I'PAMOTHOCTD:
® HAy4YHO OOBACHATH SIBJICHMUS,
® OIICHUBATh U IOHUMAaTh OCOOEHHOCTH HayYHOTO UCCIIEI0BaHMSI;
® HHTEPNPETUPOBATH JAHHBIE U UCIOJb30BaTh HAYYHBIC JOKA3aTEIbCTBA AJIS MOJy4EHHS BBIBOJIOB.

Ienn n3yueHust GU3MKU Ha YpOBHE OCHOBHOTO 00LIero oopazoBaHus onpezeneHsl B KoHuenuu
npenojaBaHus  yyeOHoro mnpeamera «®usuka» B oOpa3oBaTesbHBIX oOpraHusanusax Poccuiickoit
denepanuy, peaau3yroOlIMX OCHOBHbIE 00lIe00pa3oBaTeIbHbIE IPOrpaMMBbl, YTBEPKIEHHON pelleHHeM
Komnernn MunucrepctBa npocsenienus Poccuiickoit @eneparuu (mpotokoa oT 3 aexadps 2019 r. Ne
[1K-4BH).

Hesn nzyyenus Gu3UKu:

e npuoOpeTeHre MHTEpeca U CTPEeMIICHHUs] 00YJalOUIMXCsl K HAyYHOMY HM3YYEHHUIO MPUPOJIbI, PA3BUTHE
UX UHTEJUIEKTYaJIbHbIX U TBOPUECKUX CIIOCOOHOCTEH;

® Da3BUTHE MPEACTABICHUM O HAayyHOM METOJie NO3HAaHUSA U (POpPMUPOBaHHE MCCIEIOBATEIBCKOIO
OTHOILIEHHS K OKPYKAIOIIUM SIBJICHUSM;

e (opMupOBaHME HAYYHOI'O MHUPOBO33PEHHUS KaK pe3yibTaTa MU3yYeHHs OCHOB CTPOCHMsI MaTe€pUu U
(byHaMEHTAJIbHBIX 3aKOHOB (PM3UKHY;

e (opMupoBaHHE MPEACTABIECHUHN O posin PU3MKM TS Pa3BUTHUS JIPYTUX €CTECTBEHHBIX HAayK, TEXHUKHU
U T€XHOJIOTHH;

® Dpa3BUTHE MPEACTABIECHUI O BO3MOXHBIX cdepax Oynymiedl mnpodeccnoHaIbHON esTeIbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K JJaJIbHEHIIeMy 00YUYEHHUIO B 3TOM HAIIPaBJICHUH.

JlocTikeHre 3TUX Lieled MporpamMmbl Mo (HU3UKE Ha YpOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHMS
o0ecrieunBaeTcsl pelIeHueM CIeIyIonX 3a1a4:

e npuoOpeTeHHe 3HAHMM O JMCKPETHOM CTPOEHUHM BEIIECTBA, O MEXAaHMUYECKUX, TEIJIOBBIX,
IEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
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e npuoOpeTeHHEe YMEHHH OMNUCHIBaTh W OOBSCHATH (PU3MUECKUE SBJICHUS C HCIOJIb30BAHUEM
MOJIyYCHHBIX 3HAHU;

® OCBOGHHE METOJOB PEHICHUS MPOCTEHIINX pacdy€THBIX 3a/Jad C HCIOJB30BAaHUEM (U3NYECKUX
MoO/IeJIel, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 33/1a4;

® pa3BUTHE yMEHHUI HAONIOJATh NMPHUPOJHBIC SBJICHUS W BBIIOJIHATH ONBITHI, JIAOOpPATOPHBIE PAOOTHI U
HKCTIEPUMEHTAIBHBIE HCCIIEOBAHUS C UCTIOIb30BaHUEM N3MEPHUTEIBHBIX IPHOOPOB;

e ocBocHHE NPUEMOB PabOTHI ¢ WHpOpPMaIMEld (U3NIECKOTO COJCPIKAHUS, BKIIOYAs WHOOPMAIHIO O
COBPEMEHHBIX JIOCTWKCHUAX (PU3HMKH, aHATTN3 M KPUTHUECKOE OIICHUBAHHE MH(POPMALINH;

® 3HAKOMCTBO cO cdepamu npodeccuoHaTbHON NIEeATENbHOCTH, CBSI3aHHBIMU C (U3UKOH, W
COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMHU Ha JOCTHKEHHSIX (PU3HMUECKON HAYKH.

Ha uzyuenue gusuxu (0a30BbIi ypOBEHb) HA YPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHusi OTBOJIUTCS
238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B Hemeno), B 8 kiacce — 68 yacoB (2 yaca B Henen), B 9
kiacce — 102 ygaca (3 gaca B HeJeINio).

[Ipennaraempiii B mporpamme mno (u3MKe MEepedeHb JIadOpaTOPHBIX pabdOT U OMBITOB HOCHUT
pEeKOMEHAATENbHBIA XapaKTep, YUUTENb JeJIaeT BHIOOP NMPOBENEHUs JIaDOpaTOPHBIX pabOT U OMBITOB C
yu€TOM HMHIMBUAYAIBHBIX OCOOCHHOCTEH OOyJaromuxcs, CIHUCKa OSKCIEPUMEHTAIBHBIX 3aJaHuH,
MpearaéMbiX B paMKax OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 1o (hU3HKe.

COIAEPKXAHUE OBYUEHUA
7 KIIACC

Pazgea 1. ®u3uka u e€ pojib B NO3HAHUHU OKPYKAKOILEr0 MUpa.

®duszrka — HayKa o npupoje. SABneHus npupoasl. Gu3nyueckue SBICHUS: MEXaHUYECKUE, TEIIOBBIE,
ANIEKTPUYECKHE, MATHUTHbBIE, CBETOBbIE, 3BYKOBBIE.

®dusnueckue BenuunHbl. M3mepenune gusznuecknx BenumunH. Ousznueckue npuoopsl. [lorpenHocTs
U3MepeHuil. MexayHapoaHas CUCTEMA €IMHUIL.

Kak ¢usmka u apyrue ecrecTBeHHble HAayKM H3y4dalOT MpHpoAy. EcTecTBeHHO-Hay4HBIH METOA
MO3HAHUS: HaONIOJIeHUE, MOCTaHOBKA HAYYHOTO BOIPOCA, BBIABIKEHHE THUIOTE3, SKCIEPUMEHT IO
MIPOBEpKE TMIOTe3, 00BbsiICHEHNE HalmonaeMoro sBieHus. Onucanue GU3NYECKUX SBICHUN C MOMOILBIO
MOJEIIEN.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBBIC, JIEKTPUUECKUE, MATHUTHBIEC, CBETOBBIC SBJICHUSI.

2. Owusnydeckue nprOOPHI U IpOLIEeIypa MPAMBIX U3MEPEHHN aHAIOTOBBIM U TU(PPOBBIM PHOOPOM.
Jlabopamopnwie pabomel u onvimel.

1. OmnpeneneHue 1EHBI ACICHUS MIKAJIbI K3MEPUTEIBHOTO MPUOOPA.

2. H3mepeHwne pacCTOSTHUM.

3. H3mepenne 00bEMa KUIKOCTH U TBEPJOTO TEIA.

4. OrnpepaeneHne pa3MepoB MaJIbIX TEJ.

5. HM3mepeHue TemmnepaTypsl MPU NOMOIIU KHAKOCTHOTO TEPMOMETPA U JATUYMKA TEMIIEPATYPHI.

6. IlpoBenenue wuccienoBaHUS MO MPOBEPKE THIOTE3bl: AATbHOCTH IMOJIETA IApHKA, MYIIEHHOTO

TOPU30HTAIILHO, TeM 00JIbllIe, 4YeM 0OJIbIlIe BHICOTA MYCKa.

Paspean 2. IlepBoHavanbHbIe CBeJIeHUSI 0 CTPOCHNH BelleCTBA.

CrpoeHue BemIeCcTBa: aTOMbl M MOJIEKYJbI, UX pa3Mmepbl. ONbITHI, JOKA3bIBAIOIIME JUCKPETHOE
CTPOEHHUE BEIIECTBA.

JIBrxkeHne yactull BemectBa. CBA3b CKOPOCTH JIBMXKEHHS 4acTHI] ¢ Temmneparypoil. bpoyHoBckoe
nBuxkenue, nuddysus. BzanmoaelicTBre 4acTull BelIecTBa: MPUTSHKEHUE U OTTAIKHUBAHUE.

ArperaTtHble COCTOSTHHUS BEIIECTBA: CTPOCHHE Ta30B, KUAKOCTEH W TBEPABIX (KPUCTAJUIMYECKHX)
Tel. B3aumoCBs3b MEXIy CBOMCTBAMU BELIECTB B pa3HBIX arperaTHbIX COCTOSIHUAX U HMX
aTOMHO-MOJIEKYISPHBIM cTpoeHrneM. OcOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.



emoncmpayuu.
1. HaGnronenue OpOyHOBCKOTO JBMKEHHUSL.
2. Hab6mronenue nuddys3un.

3. Habmoznenue siBieHui, 0OBACHIIOMUXCS TPUTHKEHUEM WM OTTAIKUBAHUEM YacTHUI BEIIECTBA.
Jlabopamopusvie pabomot u onvimeul.

OrneHka guaMerpa aroMa METOJIOM PSIIOB (C UCIOJIb30BaHUEM (oTorpaduii).

OnbITHI 110 HAOJIOJIEHUIO TETNIOBOTO PACHIMPEHHUSI Ta30B.

3. OnbITHI 10 0OHAPY)KEHHIO IEHCTBHUS CHII MOJIEKYISIPHOTO MTPUTSKEHHUS.

Paznen 3. /IBu:xenune u B3anMoeiicTBue TeJl.

Mexannueckoe aBukeHHE. PaBHOMepHOe M HepaBHOMepHoe JBmxkeHHe. Ckopocth. Cpennss
CKOPOCTbH MPU HEPABHOMEPHOM JIBIKEHUH. Pacuér myTu U BpeMeHH JIBHXKEHUS.

SIBnenune mHepuuu. 3akoH HHepIMH. B3anmopeilicTBue Ten Kak NpUUMHA M3MEHEHMSI CKOPOCTH
IBUKEHHMsT Ten. Macca kak Mepa uHepTHocTH Tena. IlmoTHocTh BemiecTBa. CBA3h IIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHHULIEe 00BbEMA BEIleCTBa.

Cuna xak xapakTepucTHKa B3aumoeicTsus ten. Cuia ynpyroctu u 3akoH ['yka. M3mepenue cuibl
C NIOMOUIBIO TMHAMOMETpa. SIBieHHE TAroTeHUs U cuiia TskecTH. Cuia TsDKECTH Ha APYrux IJIaHeTax.
Bec tena. HeBecomocth. CroxeHHe Cuil, HalpaBJIEHHBIX 10 OJHOW MpsiMoil. PaBHOneNCTByOIMIAs CHIL
Cuna Tpenus. TpeHne CKOJIbKEHUs U TPeHUE NOKOs. TpeHne B IpUpOIe U TEXHUKE.

Hemoncmpayuu.
Habmoenne MexaHu4ecKoro IBHKEHHS Tena.
N3mepenue ckopoCcTH MPSMOIUHEHHOTO JBUKEHHUS.
Habmronenue siBjaeHMUs] HHEPIUH.
Habmronenue n3MeHeHus: CKOpOCTH MPHU B3aUMOJICHCTBUH TEII.
CpaBHeHME Mace 1Mo B3aUMOJICUCTBUIO TEJl.
CroxxeHue cuil, HalpaBJICHHBIX IO OJJHOW MPSIMO.
Jlabopamopnwie pabomel u onvimel.
1. OmpeneneHuie CKOPOCTH PaBHOMEPHOTO NBIKEHUS (LIapuKa B JKUJIKOCTH, MOJEIH AJIEKTPUUYECKOTO
aBTOMOOWJIS M TaK J1ajee).
Omnpenenenre CpeHE CKOPOCTH CKOJILKEHUS OpyCKa UITH ITapHKa M0 HAKIIOHHOM TUIOCKOCTH.
Omnpenenenre MIOTHOCTU TBEPIOTO TeNa.
4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHUA (IedopMalvn) MPYKUHBI OT MPUII0KEHHOM
CHJIBI.
5. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHSI CKOJBKEHHsI OT Beca Teja U XapakTepa
COTPUKACAIOLIUXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

HaBnenue. CrocoObl yMEHBILICHUS M YBEJIWYEHUs JAaBieHus. JlaBmeHue rasa. 3aBUCHMOCTD
JaBJeHUsd Ta3a oT oObEma, TemmepaTypbl. [lepemaua naBneHHs TBEPABIMH TellaMH, XUAKOCTAMU H
razamu. 3akoH [lackans. [THeBMaTHueckue MamMHBI. 3aBUCUMOCTH JABIEHHUS >KUIKOCTH OT TIIyOWHBI.
I'unpocratudeckuii mapanoke. CooOmiaromuecs cocyabl. [ 'napaBnuyeckie MEXaHU3MBbI.

Atmocdepa 3emnn u atmocdepHoe napieHue. [IpuuuHbl CylecTBOBaHMS BO3AYIIHON 000J0YKU
3emnu. OmnbiTr Toppuuennu. W3mepenue armochepHOro [aBieHHs. 3aBUCUMOCTb aTMOC(HEPHOTO
JABJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! anst uaMepeHust aTMOC(hEpHOTO AaBIICHUS.

JleiicTBHE >KUIKOCTH M Ta3a Ha MOTPYXKEHHOE B HUX TeNno. BeITamkuparomas (apXumMenoBa) CHIa.
3akoH Apxumena. [InaBanue ten. BoznyxomniaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD JaBJIEHUS ra3a OT TEMIEPATYPHI.
[lepenaua naBneHus )KUJIKOCTBIO U Ta30M.
Coobmarommuecs: CoCypl.
IM'mppaBnuueckuit nmpecc.
[IposiBnenue aericTBUsS aTMOC(EPHOTO TABICHHUS.
3aBUCUMOCTD BHITAIKUBAIOIIEH CHITBI OT 00BhEMA MOTPYKEHHOM YaCTH TeNa U TUIOTHOCTHU YKHUJIKOCTH.
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PaBeHCTBO BBITATKUBAIONIEH CUJIbI BECY BBITCCHEHHOM KUIKOCTH.
8. VYcioBue miaBaHMs TeJN: IUIABaHHE WM TOTPY)KCHHE TeJNI B 3aBUCHMOCTH OT COOTHOLICHHMS
IJIOTHOCTEH TeJla U KUJIKOCTH.
Jlabopamopusie pabomot u onvimel.
HccnenoBanue 3aBUCUMOCTH Beca Tella B BOAE 0T 00bEMa MOTpyKEHHOHN B )KUAKOCTh YACTH Tela.
Onpenenenre BbITAIKUBAIOIIEH CUITbI, IEHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B JKUIKOCTb.
3. TlpoBepka HE3aBUCHUMOCTH BBITAIKUBAIONIEH CHJIBI, JICHCTBYIOMICH HA TEJNO B KHJKOCTH, OT MAacCChl
Tena.
4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOLIEH CHIIbI, JACUCTBYIOIIEW Ha TEIO B
KUAKOCTH, 0T 00BbEMA NOTPYKEHHOM B HKUIAKOCTh YACTU TEJA U OT IJIOTHOCTHU KUJIKOCTH.
5. KoncrpyupoBanue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJKU U OIIpe/IeIeHHE €€ TPy30 0 IbEMHOCTH.

Pa3nea 5. PaGora u MomHocTh. JHEprus.

Mexannyeckasi pabota. MOLTHOCTb.

[IpocThie MexaHM3MBI: pblyar, OJOK, HAaKJIOHHAas IUIOCKOCTh. [IpaBmiio paBHOBecus pelyara.
[Ipumenenue mpaBuiia paBHOBEeCHs pblyara K Oyoky. «3osoToe mpaBuiio» MexaHuku. KIIJ| mpocteix
MexaHu3MoB. [IpocTbie MeXaHU3MBbI B OBITY U TEXHHUKE.

Mexanunueckas sHeprusd. Kunernueckas v noreHuuanbHas >Heprus. lIpeBpaimenne oHOTO BUaa
MEXaHUYECKON PHEPTUH B IPYroil. 3aKOH COXPAHEHHUsI SJHEPTUU B MEXAHMKE.

Hemoncmpayuu.

1. TIpumepsl IPOCTHIX MEXAHU3MOB.
Jlabopamopnuie padbomul u onvimel.
1. Ompenenenuie pa®OThl CHJIBI TPEHHs] MPH PABHOMEPHOM JBW)KEHUM Tejla IO TOPU30HTAIBHOMN
ITOBEPXHOCTH.
HccnenoBanue ycioBuid paBHOBECHSI pblyara.
N3amepenne KIIJl HaKIOHHOW JIOCKOCTH.
4. W3yuyeHue 3aK0HA COXPAHCHHS MEXaHHUYECKOUW SHEPTHH.
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Pa3znen 6. TensioBble IBJICHUS.

OCHOBHBIE TOJIOKEHHS MOJIEKYISIPHO-KMHETUYECKOW TEOpUH CTPOEHUsS BemecTBa. Macca u
pasMepsl  aToMOB M MoOJIeKyln.  OmBITBl,  HOATBEP)KAAIOIIME  OCHOBHBIC  IOJIOXKEHHUS
MOJICKYJISIPHO-KHUHETUYECKOH TEOPHHL.

Mopenu TBEPAOTo, XHIKOTO W Tra3000pa3HOro COCTOSHUN BemecTBa. Kpucrammmdeckue wu
amopdusie Tema. OObSCHEHHE CBOWCTB Ta3oB, XHIKOCTEH M TBEPIBIX Tel HA OCHOBE IOJIOXKEHUH
MOJIEKYJISIPHO-KMHETHYeCKON Teopun. CMayMBaHUe M KalUJUIApPHbIE sIBJIEHUs. TeruioBoe paciiupeHue U
CKaTHe.

Temneparypa. CBsi3b TeMIepaTypbl €O CKOPOCTbIO TEIUIOBOIO JBM)KEHHUS yacTUL. BHyTpeHHs
sHeprusa. CrocoObl M3MEHEHUs BHYTPEHHEH SHepruu: Teruvionepenada M coBeplieHue padoTel. Bujsl
TEIUIONEPE/Iauu: TeIUIOPOBOTHOCTD, KOHBEKIHS, H3ITyYCHHE.

KonuuectBo TemnoTsl. YenbHas TEMI0EMKOCTh BellecTBa. Teroo0MeH U TEIIOBOE paBHOBECHUE.
VYpaBHenue TemoBoro Oananca. IlnaBneHue M oTBepleBaHHE KPHCTANIMYECKUX BEIIECTB. YJeibHas
TeroTa TuaBieHus. [lapooOpazoBanue u koHzaeHcauus. Mcnapenuwe. Kumenue. VYienbHas TteruioTa
napoo0pazoBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUSI OT aTMOC(EPHOTO AaBICHHUS.

BrnaxxHocTb Bo3zyxa.

DOHeprus TOIINBa. Y AeibHas TEII0Ta CTOPAHMSL.

[Tpunnuns! paboTs! TernoBsix aurateneil KII/ terutoBoro asurarens. TemsoBble ABUraTenu u
3alUTa OKPYXKAroIeH cpeibl.

3aKOH COXpaHEHHUs U MPEBPAICHUS SHEPTUH B TEIUIOBBIX MIpoIeccax.

Hemoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO JBMKEHUS.



Hab6monenue nuddysun.
Habmroienue SBICHUI CMaYiBaHUS M KAMMJUTSIPHBIX SIBJICHHM.
HabmroieHue TermioBoro paciupeHust Tedl.
W3meneHne naBieHus ra3a npyu U3MEHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKICHUU.
[IpaBusna usmepenus TeMnepaTypsl.
Bupael Tenonepenauu.
OxJaxieHue Ipyu COBEPILICHUH PAOOTHI.
HarpeBanue mipu coBepiiieHur paboThl BHEITHUMHU CHIJIAMH.
0. CpaBHeHUE TEIUIOEMKOCTEH PA3IMYHBIX BEIICCTB.
11. HaGmroieHne KUATeHusl.
12. HaGmroieHre OCTOSTHCTBA TEMITepaTyphl IIPH TIIABJICHUH.
13. Mojenu TEIUIOBBIX JIBUTATEIICH.
Jlabopamopuwvie pabomot u onvimel.
OMBITHI 10 OOHAPYKEHHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSHKECHHUS.
OnpIThI 0 BRIpAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIM caxapa.
OMnbITHI 110 HAOJIOIEHUIO TETVIOBOTO PACHIMPEHHUS Ta30B, KUJIKOCTEN U TBEPIBIX TEIL.
Ornpenenenue naBieHUs BO3AyXa B OAJJIOHE MITIPHUIIA.
OMmBITEL, AEMOHCTPUPYIOIINE 3aBUCHMOCTH JABJICHHUSI BO3AyXa OT €ro o0bEMa M HarpeBaHUs WA
OXJIQXKICHHS.
[IpoBepka rumores3bl JUHEWHON 3aBUCHMOCTH JUIMHBI CTOJOMKA >KUIKOCTH B TEPMOMETPUYECKOU
TpyOKe OT TeMIIepaTyphl.
7. HaOmroneHnne W3MEHEHUsS BHYTPEHHEW SHEPruUM Tela B pe3yabTaTe Teruionepeaadyd U paboThl
BHEIITHUX CHJL.
HccnenoBanue siBIeHNS TETIOOOMEHA MTPU CMEIIMBAHUHN XOJIOIHON U TOPSYEH BOJIBI.
9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJONW TMpH TEIJIOOOMEHE C HarpeTbhiM
METAJTNYECKUM IHIIMHAPOM.
10. Onpenenenue yneapHON TEIIOEMKOCTH BEIIECTRA.
11. VccnenoBanue mporiecca uCnapeHus.
12. OnpeneneHne OTHOCUTEIBHON BIAXHOCTH BO3AyXa.
13. Onpenenenuie yaenpHOM TEIJIOTHI IJIABICHUS JIbJA.

Pa3znen 7. diiekTpryeckne 1 MAarHUTHbIE SIBJICHMSI.

Onextpusanus Tei. [IBa pona 3iaeKTpuuecKux 3apsaaoB. B3aumoseiicTBue 3apsykeHHBIX TeNl. 3aKOH
Kynona (3aBUCHUMOCTb CHIIBI B3aUMOJIEUCTBHUS 3apsSKEHHBIX TEJl OT BEJIWYHHBI 3apsAI0B U PACCTOSHUS
MEXy TeJIaMu).

Onektpuueckoe mnone. HanpsxEHHOCTh anekTpuueckoro mosst. [IpuHImn cynepno3uiuu
AIEKTPUYECKHX MMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snexTpuueckux 3apsaoB. DJIeMEHTapHbIN siekTpuueckuit 3apsia. CTpoeHue aroma.
[TpoBOTHUKY U TUANIEKTPUKU. 3aKOH COXPAHEHHUS JIEKTPUIECKOTO 3aps/ia.

DNEeKTpUYECKUN TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUUECKOrO TOKa. VICTOUHHMKM MOCTOSIHHOTO
ToKa. JlelcTBUS AIEKTPUYECKOTO TOKa (TEIUIOBOE, XMMHMUYECKOE, MAarHUTHOE). DIIEKTPUYECKHI TOK B
KUJKOCTAX U razax.

Onektpuueckas nenb. Cuia Toka. DieKTpuueckoe HarpsbkeHue. CONmpOTHUBIIEHHE MPOBOJJIHHKA.
VYnenbHoe compoTuBIeHUE BemiecTBa. 3akoH Owma ana  ywactka nenu. [lociemoBarenbHoe U
napajuieJIbHOE COeIMHEHNUE MMPOBOIHUKOB.

PaGora u MmomHOCTh 3nekTpuyeckoro Toka. 3akoH JDxoyns—JleHna. DiexkTpuueckue Menu u
MOTpeOUTENH dIEKTPUUECKO dHeprun B ObITy. KOopoTkoe 3aMbIkaHue.

[TocTrositHHbIE MarHuThl. B3anMoaeiicTBUE NMOCTOSIHHBIX MAarHUTOB. MarHutHoe mnoJie. MaruutHoe
noje 3eMJIM M €ro 3HaueHue Ui ®u3HU Ha 3emue. OnbIT Dpcrena. MarHuTHOE MoJie 3JIEKTPUYECKOTO
ToKa. [I[puMeHeHne >eKTPOMarHuToB B TeXHUKE. JelicTBME MarHUTHOTO MOJIA Ha MPOBOJAHHUK C TOKOM.
DNEeKTpoABUTraTENb MOCTOSIHHOTO TOKa. cnosib30BaHUE 3JIEKTPOABUTATENECH B TEXHUUECKUX YCTPOUCTBAX
Y Ha TPaHCHOpTE.
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Omnbitel @apanes. SBieHue 3eKTpoMarHuTHOM MHAYKIMU. [IpaBmiio Jlenua. DnekTporeneparop.
CriocoObl  MMOJTy4eHUsST DIIEKTPUYECKOW SHEPruu. DJIEKTPOCTAHIIMM Ha BO300HOBISIEMBIX HMCTOYHUKAX
SHEPTUH.

Jemoncmpayuu.
DnekTpu3alus Teil.
JIBa poJia AIEKTPUUECKUX 3apsiIOB U B3aUMOJICHCTBUE 3apsKEHHBIX TEJl.
YCTpOUCTBO U IEHCTBHE IEKTPOCKOIIA.
DneKTpocTaTUuecKas NHIYKIHS.
3aKoH COXpaHEHUs AINEKTPUUECCKUX 3apsI/IOB.
[TpOBOTHUKY U TUDIIEKTPUKH.
MoienupoBaHKi€E CUIIOBBIX JJUHHUM 3JIEKTPUUYECKOTO TOJIS.
HcTouHMKH MOCTOSHHOTO TOKA.
JIeNCTBHS DIEKTPUYECKOTO TOKA.
0. DnexTpuYecKuid TOK B )KHIKOCTH.
1. 'a30BbI# pas3psi.
12. 3mepeHne CUITBI TOKAa aMIIEPMETPOM.
13. N3mepeHne dIIeKTPUIEeCKOro HAMPSHKCHUS BOJIBTMETPOM.
14. PeocTaT 1 Mara3uH COMPOTUBJICHUH.
15. B3anmoaeicTBIE IOCTOSTHHBIX MAarHUTOB.
16. MoaenupoBaHre HEBO3MOXKHOCTH Pa3ieliCHUS TIOJFOCOB MarHUTa.
17. MoaenupoBaHWe MarHATHBIX TIOJICH MTOCTOSTHHBIX MAarHUTOB.
18. OmeIT Dpcrena.
19. MarauTHOe T0Jie TOKa. DJICKTPOMArHuT.
20. JleiicTBME€ MarHUTHOTO TIOJISI HAa TIPOBOJTHUK C TOKOM.
21. DnekTpoABUTATENh MOCTOSTHHOTO TOKA.
22. ViccnenoBaHue SIBICHUS SJIEKTPOMAarHUTHON MHIYKIUH.
23. OnbrTer @apages.
24. 3aBUCHMOCTb HaIlpaBJICHUsI HHIYKIIHOHHOTO TOKAa OT YCJIOBHUI €r0 BOSHUKHOBEHUS.
25. DeKTpOTeHePaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomel u onvimel.
OnbIThI 10 HAOTIOACHUIO JCKTPU3AINH TEJ UHIYKIIUEH U IPU CONPUKOCHOBEHUH.
HccnenoBanue neicTBUS AIEKTPUUECKOTO MOJI HA TPOBOJAHUKH U JUAICKTPUKH.
CO6opka u mpoBepKa paboThI JIEKTPUUECKOH 1ETH TOCTOSHHOTO TOKA.
W3mepenue u peryivpoBaHue CUIIbI TOKA.
W3mepenue u peryinpoBaHie HaMPsHKEHUS.
HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, HAYILETO Yepe3 Pe3UcTop, OT CONMPOTUBICHUS PE3UCTOpa U
HaMpPsDKEHUS HA PE3UCTOPE.
7. OmnbIThl, AEMOHCTPUPYIOUIUE 3aBUCHUMOCTH JJEKTPUUECKOTO COMPOTUBJICHHS IMPOBOJAHHUKA OT €ro
JUIMHBI, TJIOMAAN MOTIEPEYHOT0 CEUYEHHUS U MaTepuaa.
[IpoBepka npaBuiia CI0KEHHsI HAIIPSHKEHUN TIPU MOCIIEI0BATEIbHOM COSAMHEHUHU ABYX PE3UCTOPOB.
9. TIlpoBepka mpaBuia Ijs CHIbI TOKA MPU NapaieIbHOM COSTUHEHUH PE3UCTOPOB.
10. Onpenenennie pabOTHI SJIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOpP.
11. OnpeneneHrie MOITHOCTH DIEKTPHUECKOTO TOKA, BBIACTSEMOI Ha pe3nuCcTope.
12. UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO Yepe3 JIaMIIOYKY, OT HAMPsKEHUS Ha HE.
13. Onpenenenue KIIJI narpeBatens.
14. UccnenoBanne MarHUTHOTO B3aUMO/ICHCTBUS MOCTOSIHHBIX MarHUTOB.
15. N3y4yeHre MarHuTHOTO MOJIsl TOCTOSTHHBIX MAarHUTOB MPHU MX 00BbETMHEHUU U PA3/ICIICHUN.
16. UccnenoBanue AeWCTBUS ANEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI B3aUMOJCHCTBHS KaTyIIKA C TOKOM M MarHura OT

CHWJIBI TOKA U HaIPaBJIEHUS TOKA B KATYIIKE.

18. N3y4yenwne neiiCTBUS MAarHUTHOTO MOJIS HA TPOBOJHUK C TOKOM.
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19. KoHctpynpoBanue 1 u3y4eHue padoThl AJIEKTPOABUTATEIIS.

20. Usmepenue KI1/{ anexkTpoaBuraTenbHON YCTaHOBKH.

21. OnpITBI TO HCCIIEIOBAHUIO SIBICHHS DJIEKTPOMArHUTHOM WHIYKLIWHU: MCCIEIOBAHUE H3MEHEHHH
3HAYCHUs U HAIMIPABJICHUS WHAYKIIMOHHOTO TOKA.

9 KJIACC

Pasnen 8. Mexanuveckne siBJIeHHS.

Mexannueckoe JBumxkeHue. MarepuanbHast Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHMYECKOI0 JBHKEHUSA. PaBHOMEPHOE MPSAMOJIMHEHOE NBMKeHUE. HepaBHOMEpHOE MPSMOIMHENHOE
nerkeHue. CpeHsis U MTHOBEHHAs CKOPOCTh TeJla IIPU HEPABHOMEPHOM JIBUKEHUH.

VYckopenue. PaBHOyckopeHHOe TmpsiMosiMHEWHOe JBwkeHue. CBoOogHoe maaeHue. OTBITHI
lanunes.

PaBHOMepHOE ABWKEeHHE MO OKpykHOCTH. [lepuon u yactorta obpamienus. JIuneitHas u yrioBas
ckopocTH. LleHTpocTpeMuTeabHOe YCKOPEHHE.

IlepBeiii 3akoH HerotoHa. Btopoit 3akon Hserorona. Tpermit 3akoH Herorona. IIpuHnmm
CYIEPIO3UINH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cuiia TPEHHS CKOJIBKEHMS, CUja TPEHUS IOKOS,
JPYTUe BUIBI TPEHUS.

Cuna TsSHKECTH M 3aKOH BCEMHPHOTO TATOTECHHS. YCKOpEHHE CBOOOJHOTO TajeHus. J[BrkeHue
maHeT BOKpyr Comnna. [lepBast kocMuueckast ckopocTb. HeBecoMOCTh U mieperpy3KH.

PaBHOBecne matepmasibHONW TOUYKH. AOCONIOTHO TBEpHOe Tenmo. PaBHOBecme TBEpHOTO Tema ¢
3aKpEIUIEHHOMN 0ChIO BpameHuss. MoMeHT cuiibl. LIeHTp TshkecTh.

Nmnynec Tena. U3menenue umnyibca. UMnynbe cuibl. 3aKOH COXpaHEHUs] UMITy/bca. PeakTuBHOE
JBUKEHHUE.

Mexanuveckasi paboTa ¥ MOITHOCTh. PaboTa Chil TSHKECTH, YIPYrocTH, TpeHus. CBs3b DHEPTUU U
paboTsl. [loTeHanbHas sHeprus Telna, NOJHATOTO HaJ MOBEPXHOCTHIO 3eMiH. [loTeHnanbHas sHeprus
cxarod npyxuHbl. Kunernueckass sHeprusi. Teopema O KMHETHYECKOW SHEPrUU. 3aKOH COXPAHEHUS
MEXaHUYECKOW SHEPTUH.

Jemoncmpayuu.

1. HaGmoneHne MexaHU4YecKOTo JBMXKEHUS Tejla OTHOCUTENFHO Pa3HBIX TeJl OTCUETA.

CpaBHeHME IyT€l U TPAeKTOPUI JBUKEHHS OJHOIO M TOrO XK€ Teja OTHOCUTEIBHO Pa3HbIX Tl
oTcuéra.

N3mepeHune ckopocTy U yCKOPEHHUSI IPSMOJIUHEHHOTO ABUKEHUS.

HccnenoBanue npu3HaKoB paBHOYCKOPEHHOTO JIBHKECHMUS.

Habnronenue ABMKEHUS TENa M0 OKPYKHOCTH.

HabGmronenne mexaHW4eckuX SIBICHUM, MPOUCXOIAmMX B cucteme otcuéra «Temexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBI)KEHUHU OTHOCHUTEIHHO KaOMHETa PU3UKU.

7. 3aBHUCHMOCTb YCKOPEHHS TeJa OT MacChl Tejla U JEMCTBYIOIIECH Ha HETO CUIIBL.

8. HalOnronenue paBeHCTBA CHJI IPU B3aUMOJCHCTBUU TE.

9. V3meHeHue Beca Tena MpU YCKOPEHHOM JIBUXKEHUHU.

10. ITepenaya ummynbca MpU B3aUMOACHCTBUU TEJl.

11. TIpeoOpazoBaHus SHEPTUU TP B3AaUMOJICHCTBUU TEN.

12. CoxpaHnenue uMmysbca Mpu HEYIPYroM B3aUMOICHCTBHUM.

13. Coxpanenue umMmysbca npu abCOMIOTHO YIIPYrOM B3aUMOICHCTBUH.

14. HaGnroieHre peakTUBHOTO JBUKECHHUSL.

15. CoxpaHeHue MeXaHU4YEeCKOW SHEPTUU MPU CBOOOTHOM MaICHUH.

16. CoxpaHeHre MeXaHU4YEeCKOW SHEPTUH MPU ABMKECHUU Tella MO IeHCTBUEM TPY>KUHBI.

Jlabopamopusie pabomot u onvimol.

1. KonctpyupoBaHue TpakTa JUis pasroHa M AaNbHEHIIEr0 PaBHOMEPHOTO ABWKCHUS IapUKa WIIH
TEIEXKKH.
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2. OmpeneneHue CpeaHEH CKOPOCTH CKOJBXEHHS Opycka WM JBWKCHHS IIapUKa 10 HAKIOHHOM
IJIOCKOCTH.
Ormpezenenre yCKOpPEHUs Tejla MpU paBHOYCKOPEHHOM JBHKEHUHU M0 HAKJIOHHOW MJIOCKOCTH.
4. WccrnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBIDKEHUU 0€3 HAadaIbHOUN
CKOPOCTH.
5. TlpoBepka THIOTE3bI: €CIIM MPU PABHOYCKOPEHHOM JBIDKCHWH 0€3 HAYaIbHOW CKOPOCTH MyTH
OTHOCSITCS] KaK psiJi HEYETHBIX YHUCEII, TO COOTBETCTBYIOIIUE TPOMEKYTKH BPEMEHH OJJMHAKOBBHI.
UccnepoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHUS OT CHJIBI HOPMAJIbHOTO JAAaBJICHHUS.
Onpenenenne KodhUITUESHTA TPEHUS CKOJIBKCHHUSL.
Omnpenenenne KECTKOCTU IPYKUHBI.
Onpenenenne pabOTHI CHUJIBI TPEHUS TPU PABHOMEPHOM JIBIDKCHUHM TeJa 10 TOPH30HTAIBHOU
TMOBEPXHOCTH.
10. OnpeneneHrie pabOTHI CHIIBI YIIPYTOCTH NMPHU TOABEME TPy3a C HCIOJIH30BAHUEM HEMOIABIKHOTO U
MTOJIBUYKHOTO OJIOKOB.
11. Vizydenue 3akOHA COXpAHEHUS SHEPTHH.
Paznen 9. Mexanuveckue KoJieOaHus U BOJIHBI.
KonebarenbHoe nBrmkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUI: TIEPUO]T, YaCTOTa, aMIUIUTY/IA.
Marematuueckuil U Ipy>KUHHBIN MasTHUKH. [IpeBpatieHre sHepruu npu KouedaTeIbHOM JIBUKEHUHU.
3aryxatomue Kosebanus. BerayxaeHnsie konebanus. Pesonanc. Mexanndeckue BosHbI. CBOMCTBA
MEXaHWYECKUX BOJH. [Ipo/osibHBIE W TOMNEpedHble BOJHBL. J[TWHA BOJMHBI W CKOPOCTh €&
pacrpoctpaneHusi. MexaHU4eCKue BOJTHBI B TBEPIOM TeJe, CEHCMUYECKHUE BOJIHEI.
3ByK. ['poMKOCTB 3ByKa U BbicoTa ToHA. OTpakenue 3Byka. MHppa3Byk u ynbTpa3ByK.
Hemoncmpayuu.
Ha6nronenune konebanuii Te Mo 1eHCTBUEM CHITBI TSHKECTH M CHITBI YITPYT'OCTH.
Ha6nronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HalGnronenue BeIHYKIEHHBIX KOJIGOaHUHN U Pe30HAHCA.
Pacrnipoctpanenuie mpoJ0JbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
Habmonenue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI PE30HAHC.
Jlabopamopnwie pabomel u onvimel.
Omnpenenenre 4acToThl U Meproia KojaeOaHuii MaTeMaTH4ecKoro MasTHUKA.
Omnpenenenre 4acToThl U Meproia KojaeOaHui Npy>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NIepUoAa KojaeOaHUH MOIBEIIEHHOTO K HUTH Ipy3a OT JUTMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NepHoa KojeOaHui MPYy>KMHHOTO MasiTHUKA OT Macchl Ipy3a.
[IpoBepka HE3aBUCUMOCTH Iepuo/ia KoJieOaHHi Ipy3a, MOBEIHIEHHOTO K HUTH, OT MacChl Ipy3a.
OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh Mepuoja KoJeOaHUi MPYKMHHOTO MasTHHKA OT MAaccChl
rpy3a 1 KECTKOCTH MPYKUHBIL.
7. VI3mepeHue ycKopeHUusi CBOOOHOTO MaICHUS.
Pazpnen 10. DieKkTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMarHUTHOE II0Jie. DIIEKTPOMAarHUTHbIE BOJHBI. (CBOWCTBA SJEKTPOMATHUTHBIX BOJIH.
[Ikana 3MeKTpOMarHUTHBIX BOJIH. Vcrosib30BaHKe 31IEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H.
DnekTpoMarHuTHas npupoja csera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CaoiicTBa 21EKTPOMArHUTHBIX BOJIH.
2. BounHOBBIE CBOIICTBa CBETA.
Jlabopamopuwvie pabomot u onvimol.
1. M3ydeHwue CBOWCTB AJIEKTPOMATHUTHBIX BOJH C MIOMOIII0 MOOUIBFHOTO Tee(oHa.
Pa3znen 11. CBeToBLI€E ABJICHHUS.
JlyueBas mojnens ceta. Mcrounuku cBera. IIpsiMonmHeliHOE pacnpocTpaHeHHE CBETa. 3aTMEHUS
Connua u Jlynsl. Otpaxenue cBera. [1nockoe 3epkano. 3aKkoH OTpaKeHUs CBETA.
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[Ipenominenue cBeta. 3aKOH NpejaoMiieHHs cBeTa. llogHOe BHYTpEHHEE OTpa)KEHHE CBETa.
Hcnosib30BaHNE NOJHOTO BHYTPEHHETO OTPAXXEHHs B ONTUYECKUX CBETOBOJAX.
Jlunza. Xox syuelt B muH3e. Onrudeckas cuctema (oToarnmnapara, MEKpOCKoTa U Teneckomna. [na3
KaK OITUYECKas cucTeMa. bin30pyKocTh U AabHO30PKOCTb.
Paznoxenne Oemoro cBera B cmekTp. OmnbiTel HpioToHa. ClojkeHHE CHIEKTPATbHBIX IIBETOB.
Jucnepcus cera.
Jemoncmpayuu.
[IpssMonMHENHOE PAacIIPOCTPAHEHHE CBETA.
OtpaxxeHue cBeTa.
[Tony4yenue n300paskeHH B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue ceera.
OnTHYECKHUI CBETOBOI.
Xox mydeil B coOuparoliie JInH3e.
XoJ Iydel B pacCenBaroLIEH JINH3E.
[Tonyuenue n300paxeHH ¢ TOMOIIBIO JINH3.
[TpuHuun neiictBus gporoannapara, MUKPOCKOIIA U TEJIECKOIIA.
. Mogens riasa.
. Paznoxxenue 6enoro ceera B CIEKTP.
. [lonyuenue 6e10ro cBeTa MpH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnwie pabomel u onvimel.
HccnenoBanue 3aBUCUMOCTH yIila OTPaXE€HUSI CBETOBOTO JIy4ya OT yrija MaJaeHHsl.
N3ydeHne xapakTepuCTUK H300pakeHUs ITpeIMeTa B TUNIOCKOM 3epKalle.
HccnenoBanue 3aBUCHMOCTH YIjla MpPEJIOMJIEHUS CBETOBOrO Jiydya OT YIjla MajeHHsl Ha TpaHMIe
«BO3LYX—CTEKIIO».
[Tonydyenue n300paskeHUI C TOMOIIBIO COOMPAIOIIICH JTUH3HI.
Omnpenenenre POKYCHOTO pACCTOSTHUS U ONITHYECKOM CHUITBI COOMPATOIIEH JTHMH3BI.
OnBbITHI IO Pa3I0KEHUIO OEI0T0 CBETa B CHEKTP.
OnBITHI 10 BOCTIPUATHIO I[BETA MPEAMETOB IIPU UX HAOIIOIEHUU Yepe3 [IBETOBbIE (DUIIBTPHI.
Pa3nen 12. KBanToBbIe ABJICHUS.
Onbitel Pesepdopna u mranerapHas mozenb atoma. Mogenb aroma bopa. Hcmyckanwe wu
norjolueHne ceera aromoM. KBanTel. JInHeiuaTbie CIEKTPHI.
PagnoaktuBHOCTh. Anb(a-, Oeta- u ramma-uzinydenus. CtpoeHue aTtomMHoro sapa. HykmonHas
MoJenb aTOMHOTrO siapa. M3otonsl. PannoaktuBueie npeBpaieHus. [lepuon nomaypacmnaaa aTOMHBIX sSAEp.
SnepHble peakuu. 3aKOHBI COXpaHEHHsI 3apsAI0BOTO U MACCOBOI0 YHCEN. DHEPTUs CBA3H aTOMHBIX
snep. CBsizb Macchl U dHeprun. Peakuuu cuntes3a u nenenus sjep. Mcrounuku sHeprun ComHua v 3BE37.
Snepnas sHepretuka. JleicTBHs paOaKTUBHBIX U3TYYCHH HA KUBbIE OPTraHU3MBI.
Hemoncmpauuu.
CrieKkTphl U3ITy4eHUS U TOTJIOIICHHUS.
CrieKTpsl pa3IUYHbIX T'a30B.
Crextp BOgOpOAA.
Habmonenue TpekoB B kamepe BuibcoHa.
PaboTa cuérunka MOHU3UPYIOUINX U3Ty4dEeHUI.
Peructpanus nzny4eHns NpupogHbIX MUHEPAJIOB U IIPOJTYKTOB.
Jlabopamopuwvie pabomot u onvimol.
HaGnroneHnue CrijionIHbIX U IMHEHYAThIX CIIEKTPOB M3JTyYEHHUS.
HccnenoBanue TpeKoB: U3MEPEHNE SHEPT MU YAaCTHIIBI IO TOPMO3HOMY ITyTH (110 poTorpadusim).
3. U3mepeHue paguoakTUBHOTO (OHa.
IToBTOpPHTENBLHO-00001IAOIIINI MOLYIb.
[ToBTOpUTENBEHO-0000MIIAIONIMIT  MOAYAb TpEAHA3HAYeH [UIi CUCTeMaTH3allMd U 0000ueHHs
MPEIMETHOTO COAEP)KAHUS U OIBbITa JESITEIbHOCTH, MPUOOPETEHHOrO MpPH M3YYEHHH BCEro Kypca
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¢u3uKK, a TaKKe JUIA TOATOTOBKA K OCHOBHOMY TOCYAApCTBEHHOMY OJK3aMeHy MO (U3UKe Ul
oOyyaromuxcs, BBIOPaBIINX 3TOT y4eOHBIN MPEMeET.

[Ipyn u3ydyeHHH AAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI ACATECIBHOCTH, Ha
OCHOBE KOTOpBIX oOOecneunBaeTcs JOCTUKEHHE MPEAMETHBIX M METalpeIMETHBIX IUIAHUPYEMBIX
pe3yabTaToOB 00ydeHUs, POPMUPYETCSl €CTECTBEHHOHAYYHAs TPAMOTHOCTh: OCBOCHHE HAyYHBIX METOJOB
HCCIIEIOBAHUS SIBJICHUN MPUPOJbl U TEXHUKU, OBJIAJCHUE YMEHUSMU OOBSCHATH (PU3UUECKUE SIBICHUS,
IIPUMEHSIS [IOJyYEHHBIE 3HAHMS, pellaTh 3aa4i, B TOM YUCJIE KAUECTBEHHBIE U OKCIIEPUMEHTAJIbHBIC.

[IpyHIMNIMAIBHO NEATEIBHOCTHBIM XapakTep NaHHOIO pa3leNa peanu3yercs 3a CYET TOro, 4To
oOydJaronuecst BHIIOJIHSIOT 3aJaHNs, B KOTOPBIX UM IIPEIaraeTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHUN paclo3HaBaTb M HAYYHO OOBSICHITH (U3NYECKUE SIBJIICHUS B
OKpYXKaIOIIEH TPUPOJIE U IOBCEIHEBHOMN KU3HU;

HCII0JIb30BAaTh HAYYHbIE METO/IbI UCCIEOBAHUS (PU3MUECKUX SBJICHUN, B TOM YHCIE JUI IPOBEPKHU
TUIIOTE3 U MOJy4EHHsI TEOPETUYECKUX BBIBOJIOB;

OOBSCHATh HAayyHblE OCHOBBI HamOojee BaKHBIX JOCTH)KEHMH COBPEMEHHBIX TEXHOJIOTUM, HAIpUMeEp,
MIPAKTUYECKOTO0 HCIOJIb30BAHUS PA3JIMYHBIX MCTOYHUKOB DHEPIHM HAa OCHOBE 3aKOHA IPEBPAILCHUS U
COXpaHEHUs BCEX U3BECTHBIX BUJIOB JHEPTHH.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydyenue ¢u3MKM Ha ypOBHE OCHOBHOIO OOLIEro 0Opa3oBaHMs HANpPaBICHO HA JOCTHXKECHHUE

JIMYHOCTHBIX, MCTAIPCAMCETHLIX U NPCIAMCTHBIX 06pa3OBaTCJILHBIX PE3YJIbTATOB.

B pesynbraTe u3yueHuss QU3MKM Ha ypOBHE OCHOBHOIO oOLIero oOpas3oBaHus y oOydarouierocs

OyayT chOpPMHUPOBAHBI CIICYIONTUE JIMYHOCTHBIC PE3YIbTATHI B YACTHU:

1)

2

3)

4)

5)

6)

NATPHOTHYECKOI0 BOCIIUTAHUSA:
MIPOSIBJIEHUE UHTEpECa K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (pU3MUecKOl HayKu;
LIEHHOCTHOE OTHOILIEHUE K JIOCTHIKEHUSAM POCCUNCKUX YUEHBIX--(U3UKOB;

IrPa’KAAHCKOI0 U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

TFOTOBHOCTh K aKTUBHOMY Y4acTHUIO B OOCYXIEHUH OOIECTBEHHO 3HAYUMBIX M 3TUYECKUX MPOOIIEM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUH (PU3UKH;

OCO3HaHUE BAXHOCTH MOPAJIbHO--3TUYECKUX IPUHIIUIIOB B ACSITEIBHOCTH YUEHOTO;

3CTETHYECKOI0 BOCIIMTAHMS:

BOCIIPUSATHE 3CTETUYECKUX KadecTB (PU3NYECKON HayKH: €€ TapMOHHYHOTO MOCTPOEHUs, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH;

LIEHHOCTH HAYYHOI'0 MO3HAHUS:

OCO3HAHHE LIEHHOCTH (U3NYECKOW HAyKHM KaK MOIIHOIO HMHCTPYMEHTa MO3HAHUS MHUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHN, BAXKHEUIIIEH COCTABJISAIONIEH KYJIbTYpHI;

pa3BUTHE HAYYHOU JII0003HATEIHLHOCTH, HHTEpPECA K UCCIIeI0BATEIbCKON e TENIbHOCTH;
(popMupoBaHus KYJIbTYPHI 310POBbS U IMOLMOHAJIBHOI'0 0JIAr IOy YHs:

OCO3HaHME IIEHHOCTH O0e30MacHoro ooOpa3a »HM3HH B COBPEMEHHOM TEXHOJOIMYECKOM MHMpE,
BAXHOCTH MpaBWJ O€30IIaCHOTO IOBEACHUS Ha TPAHCIOPTE, Ha JOPOTax, € JIEKTPUYECKUM U
TEIUIOBBIM 000PYAOBAaHUEM B JOMAILIHUX YCIOBHUSX;

Cc(OPMHPOBAHHOCTb HABBIKA pe(UIEKCUH, IPU3HAHUE CBOETO IpaBa Ha OMIMOKY M TAKOIo e MpaBa y
IPYroro 4ejoBeKa;

TPYAOBOI0 BOCIIMTAHMA:

aKTMBHOE Yy4yacTH€ B PELICHMM MpaKTHUECKUX 3axad (B paMKax CeMbH, 00pa3oBaTeIbHOMN
OpraHu3aluM, ropoja, Kpas) TEXHOJOIMYECKOW U COLMAIbHONW HalpaBIEHHOCTH, TPEOYIOIIHUX B TOM
qucie U GU3NYECKUX 3HAHUM;

MHTEpEC K MPaKTUUECKOMY U3YUEHUIO poQeccuil, CBSI3aHHbIX C (PU3MKOM;

JKO0JIOTH4YeCKOIr0 BOCIIMTAHMA:

OpHUEHTAalMsl Ha MpUMEHeHHe (U3NYECKHUX 3HAaHMM Ui pelleHus 3ajad B 00JacTu OKpyKarouleil
Cpelbl, IUTAaHUPOBAHMSI IOCTYIIKOB U OLICHKHM MX BO3MOJKHBIX IOCIEACTBUN I OKPY>KAIOILEN CPELIbL;
0CO3HaHME ITI00AIBHOIO XapaKTepa SKOJIOTHYECKUX MPoOIeM U IMyTell UX pelieHus;

aJanTanMy K M3MEHSIOUWMMCSH YCJI0BHAM CONMAJLHON M MPUPOAHOM CPeabl:

NOTPEOHOCTh BO B3aUMOJEHCTBUM IPU BBINOJHEHUH HCCIEAOBAaHMM U IPOEKTOB (PU3MUECKON
HaIIPABJIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUAM JIPYTHX;

IIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAaKTUUECKYIO JESATEIbHOCTD;

noTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM 4YHcie (OPMYIUPOBATH MJEH, HMOHATHS,
TUNOTE3bI O GPU3NYECKUX OOBEKTaX U SIBJICHUIX;

0co3HaHMe Ae(PUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH pu3mku;

IUTAHUPOBAHUE CBOETO PA3BUTHA B MPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUM;

CTpEMJICHHE aHAJIM3MPOBATh U BBIABIATH B3aUMOCBS3HM NPHUPOJBI, OOLIECTBA U SKOHOMHKH, B TOM
qHcIie ¢ UCTOJIb30BaHUEeM (DPU3NYECKUX 3HAHUM;

OILIGHKAa CBOUX JEMCTBUH C Yy4€TOM BIHMSHUS HA OKPYKAIOLIYI0 CPedy, BO3MOXHBIX TIJI00aIbHBIX
IIOCJIECTBUM.
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METAINIPEAMETHBIE PE3YJIbTATHI

B pesynbraTe OCBOEHHS MPOrpaMMBbl MO (hU3MKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUA y
oOyyaromerocsi OyayT chopMUpOBaHbl MeTaNpeMeTHbIE Pe3yabTaThl, BKIIOUYAIONINE T03HABATEIIHLHBIE
YHUBEpCAJbHBIC YyueOHBIE JCHCTBHUS, KOMMYHUKAaTHBHBIC YHUBEpCAJbHBIC Y4eOHbIE JEUCTBUS,
peryisaTUBHbIE YHUBEPCAJIbHbIE YUeOHbIE JEHCTBUS.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y‘leﬁHble JeHCTBUS

Ba3oBble 1ornyeckue geiicTBus:

®  BBIIBIIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB (SBJICHUN);

¢ YyCTaHaBJIMBATb CyHIGCTBeHHI)II\/JI IMPpHU3HAK KJ'IaCCI/I(l)I/IKaIII/II/I, OCHOBaHUA JIA O606HICHI/I$[ " CpaBHCHUSA,

® BBIABIIATH 32aKOHOMEPHOCTH U IPOTUBOPEUMS B pacCMaTpUBAaEMbIX (aKkTax, JAHHBIX M HAOJIOJEHUSX,
OTHOCAIIIUXCA K (1)I/I3I/I‘-I€CKI/IM SIBJICHUSM,

® BbBIABJIATHL NMPUYUHHO--CIICACTBCHHBIC CBA3HM IIPH HW3YUCHUU q)HSI/IquKI/IX SIBJICHUH W mponeccos,
ACIaTb BBIBOABI C HCIOJB30BAHHEM ACAYKTUBHBIX W HWHAYKTHBHBIX YMOSaKHIOquHﬁ, BBIJIBUT'AaTh
THUIIOTE3bI O B3aUMOCBA3IX q)HSI/IquKI/IX BCIINYUH,

® CaMOCTOATEIbHO BBIOMPATh CIIOCOO perieHust yueOHoM (u3nueckoit 3a1aun (CpaBHEHUE HECKOJIBKUX
BapuWaHTOB PCUICHUS, BLI60p Haubolee IIOAXOJAIIEIO C y‘IéTOM CaMOCTOSTCIBbHO BBIACICHHBIX
KpUTEPUEB).

Bba3oBble nuccienoBarebckme 1eiCTBUS:

®  HCIIOJIb30BaTh BOIPOCHI KaK MCCIEA0BATEIbCKUN HHCTPYMEHT NO3HAHUS;

® I[POBOJUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IUIaHY OIIBIT, HECJIOXHBIH  (PU3NYECKUH
IKCIEPUMEHT, HEOOJIBIIOE UCCIIE0OBAHUE (PU3UUECKOTO SBICHHUS;

® OIICHUMBATh HAa MPUMEHUMOCTb U JOCTOBEPHOCTh MH(POPMALMIO, MOJYYEHHYIO B XOA€ HUCCIIEIOBAHUS
WJIH SKCIIEPUMEHTA;

® CaMOCTOATENBbHO (opMynaupoBaTh O0O0OOLIEHHS U BBIBOABI 10 pe3yiabTaTaM MPOBEIEHHOTO
HaOJII0/IeHUs, OIIbITA, UCCIICAOBAHMS;

® [IPOTHO3UPOBATh BO3MOXKHOE JalbHEHIlee pa3BUTHE (PU3NYECKUX MPOIECCOB, a TAKXKE BBIJIBUIATh
IPENOJI0KEHN 00 UX PA3BUTUU B HOBBIX YCIOBHAX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

® [IPUMEHATHh Pa3JIM4YHbIE METOJbl, HHCTPYMEHTHI M 3alpoChl NIPU MOMCKE U 0TOOpe MH(pOpMALUU WU
JAHHBIX C Y4ETOM IPEJIOKEHHON yueOHOH (pU3nuecKoil 3a1auu;

® aHAIU3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATh UH(OPMAIMIO PA3IMYHBIX BUAOB U (HopMm
IIPECTABIICHMUS;

® CaMOCTOATENBHO BBIOMPATh ONTUMANIbHYIO (POpMY IMpeICTaBIeHUsI UH(GOPMALMU U UIUTIOCTPUPOBATH
pelaemMble 331a41 HECI0KHBIMU CXeMaMH, AUarpaMMaMHy, HHOH rpadukoil 1 uX KOMOMHALIUAMHU.

KoMMyHnKaTHUBHBIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

e B xoje 0OCyXJeHHsl Y4eOHOro mMarepuaia, pe3yJlbTaToB J1a00OpaTOPHBIX pabOT U MPOEKTOB 331aBATh
BOIIPOCHI 110 CYILIECTBY 00CYX/1aeMOl TeMbl U BbICKA3bIBaTh UJI€H, HALICJIEHHbIC HA PELLICHHUE 3aJau 1
noJyiep>kanue O1aroxenaTeaIbHOCTH OOLIeHHUS;

®  COIOCTaBIATh CBOM CYXAEHUS C CY)KICHUSMU JIPYTUX YIACTHUKOB JMANIOra, 0OHAPY)KUBATh Pa3Iuune
U CXOJCTBO MO3UIUM;

® BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MMMCbMEHHBIX TEKCTAX;

e nyONMYHO TPEACTABIATH PE3YJIbTaThl BBIMOJHEHHOTO (PU3MYECKOTO OMbITa (3KCIIEPUMEHTA,
UCCIIEIOBAHUS, IIPOEKTA);

® T[IOHMMAaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M WHAMBUIYAIIbHOM pabOThI MpH pelIeHUN
KOHKPETHOW (PU3NUeCKOi MpoOsieMbl;



14

MPUHUMATh IIEJId COBMECTHOW JAEATEeIhbHOCTH, OPraHW30BBIBATH NCUCTBHS MO €€ JOCTHKCHHIO:
pactpenensTh poju, 00CYyXAaTh MPOIECChl U PE3yabTaThl COBMECTHON pabOThI, 0000IIaTh MHEHHUS
HECKOIBKHX JIIOJICH;

BBITIOJIHATh CBOIO YaCTh Pa0OThI, JOCTHras Ka4eCTBEHHOTO pe3yJbTaTa MO CBOEMY HAINPABJICHHUIO W
KOOPJUHUPYSI CBOH JICHCTBUS C IPYTUMH YICHAMH KOMaH/IbI;

OIICHUBATh KAueCTBO CBOETO BKJIAga B OOMMHA TPOIAYKT IO KPHUTEPHUSM, CAMOCTOSTEIHHO
c(hOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerJIHTI/IBHbIe YHUBEpPCAJIbHBbIC y‘leﬁl—[ble JeHCTBUS

Camoopranu3anusi:

BBISIBJISIT IPOOJIEMBI B JKU3HEHHBIX U yYEOHBIX CUTYaLUSX, TPEOYIOMIUX AJs pelieHus: (Gu3nuecKux
3HAHHI;

OpUEHTHPOBAThCA B pA3IUYHBIX IMOJAXOJaX MPUHATUSA pEleHU (MHAMBHUIYaJbHOE, IPUHSITHE
pelIeHus B IpyIIe, IPUHITHE PELLIEHUH IPYyNIoil);

CaMOCTOSITEJIBHO COCTAaBJISATh aJTOPUTM pelleHuss GU3NYECKOH 3a7auM WM IUIaHa UCCIIEOBAHMS C
y4€TOM HMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpOBaTh IpeajiaraeMble
BAPUAHTHI PEIICHU;

JieNiaTh BbIOOP U OpaTh OTBETCTBEHHOCTH 3a pPEIlICHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/JIEKT:

AaBaTb aICKBATHYIO OICHKY CUTyalluu U Mpe€ajiaraTsb jiaH eé U3MCHCHHA,

OOBSACHATh NPUYUHBI JOCTHXKEHUS (HEIOCTHIKEHHUS) pPEe3Yy/bTaTOB JAEATEIbHOCTH, /1aBaTh OILIEHKY
MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTUBBI B ACATEIHHOCTD (B TOM YKCIIE B XOJI BBIOJHEHUS (PU3NUYECKOTO MCCIEIOBAHUS
WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOATEIHCTB, U3MEHHUBIIHUXCS CUTYallul, yCTAHOBJIEHHBIX OIIHOOK,
BO3HUKIIUX TPYJHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATa IIEJI U YCIOBHSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCHUM HAa HAy4YHYIO TeMYy,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTroro;

MpU3HABaTh CBOE MpPaBO Ha OLIMOKY MpU peUIeHUU (PU3UYECKHX 3a7ad WU B YTBEPXKACHUAX Ha
Hay4yHbI€ TEMBI U TAKOE K€ MPaBO JAPYroro.

INPEIMETHBIE PE3YJIBTATbBI

K KOHIY O6y‘~ICHI/I$I B 7 KJjacce IMPEAMCTHBIC PE3YJIbTAThI Ha 0a30BOM YPOBHEC OOJIKHBI OTPAXKATDH

C(OPMHUPOBAHHOCTh y OOyHAIOIUXCS YMEHUI:

WCIO0JIb30BATh MOHATHS: (PU3MUECKUE U XUMHUYECKHE SIBICHUS, HAOIIOIeHUE, YIKCIEPUMEHT, MOJIEb,
TUNOTEe3a, €AUHMIBI (U3NYECKUX BEIWYHH, aTOM, MOJIEKYNIa, arperaTHble COCTOSHHS BeEIIEeCTBa
(TBEpIoe, KuIKOe, ra3o00pa3HOe), MEXaHMYECKOE [BIKEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
MPSMOJIMHENHOE), TPAeKTOPHs, paBHOJEHCTBYIoMIas cuia, nedopmanus (ympyras, IUlacTU4eckas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

pasnuuath sBieHus (auddysus, TerniaoBoe ABMKEHHWE YACTHIl BEIIECTBA, PABHOMEPHOE JIBIKEHUE,
HEPAaBHOMEpPHOE JIBIDKEHHE, WHEpUHUs, B3aUMOJCIHCTBUE TE€J, paBHOBECHE TBEPABIX TEI C
3aKpEIUIEHHOM OCBhIO BpallleHus, Iepenada JaBJICHHUsS TBEPIBIMU TEJIaMH, XKUIAKOCTAMU U Ta3aMu,
aTMocepHOe NaBleHHE, MIaBaHUE TeJ, MPEBPAIICHUs] MEXaHUYECKOW SHEPTruu) MO OMHCAHHUIO HX
XapaKTEePHBIX CBOMCTB U HAa OCHOBE OMBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBIICHHE,
pacrmo3HaBaTh MPOSBICHUE W3YUYEHHBIX (DU3UUYECKUX SIBICHUU B OKPYKAIOIIEM MHPE, B TOM YHUCIE
¢usznueckue sBIEHUS B MPHUPOJAC: MPUMEPHI IBIKCHHUS C PA3TUYHBIMH CKOPOCTSIMH B KHBOW W
HEXXUBOU MPUPOJIE, NEHCTBUE CUIIBI TPEHHSI B IPUPOJIE U TEXHUKE, BIMSIHUE aTMOCPEPHOTO NaBICHUS
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Ha KMBOM OpraHu3M, IJIaBaHHE PBIO, ppIYaru B Tl YEJIOBEKA, IPH 3TOM MEPEBOAUTH MPAKTUYECKYIO
3aady B y4eOHYIO, BBIACIIATH CyIIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PH3UUECKUX SBICHUM;
ONMCBHIBATH W3YyYCHHBIC CBOWCTBA TeN M (PU3UYECKUE SBJICHUSA, MCIOJB3YS (PU3NUYECKHUE BEIUYHHBI
(Macca, 00bEM, TUIOTHOCTH BELIECTBA, BPEMs, MyTh, CKOPOCTh, CPEAHSASA CKOPOCTh, CHJIa YIIPYrOCTH,
CHJIa TSKECTH, BEC TeJa, CHla TPEHUsI, AaBlieHue (TBEPIOro Tela, KUAKOCTH, ra3a), BBITAIKUBAIOIIAs
CWJIa, MeXaHuyeckass paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KOA(Q(UIUEHT MOJIE3HOTO
JNEUCTBUSI MEXAaHW3MOB, KHMHETHUYECKas M MOTEHIMallbHas SHEprus), HpU ONUCAHUM IPABUIBHO
TPAaKTOBATh (PU3MUECKUI CMBICT UCTIOIB3YyEMBIX BEITMUMH, UX 0003HAUCHUS U AWHUIIBI (PH3UIECKUX
BEJIMYUH, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIME JAaHHYIO (PU3MUYECKYI0O BEIUYMHY C JAPYTHMH
BEJIMYMHAMHU, CTPOUTH IPAPUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJIINYUH;

XapaKTepU30BaTh CBOMCTBA Tel, (U3NYECKUE SBJICHUS U MPOLIECCHI, UCIOJb3Ys MIPaBWIa CIOKEHUS
cul (BIOJb OJHOM mpsMoil), 3akoH ['yka, 3akoH Ilackains, 3akoH Apxumerna, NMpaBUIIO PAaBHOBECHUS
ppiuara (0y10Ka), «30J0TO€ MPABUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHWYECKOH 3HEepruu, mnpu
3TOM J]aBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alMChIBATh €I0 MAaTEMATUYECKOE BBIPAYKEHUE;
OOBACHATH (PU3NYECKUE SIBJICHMS, IPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYyallUi
MIPaKTUKO-OPUEHTHPOBAHHOTO XapakKTepa: BBISABIATH MPUUYUHHO--CIEJACTBEHHBIE CBSI3H, CTPOUTH
00BsicHeHHE U3 1—2 JTOTMYECKHX I11aroB ¢ ONOpoil Ha 1—2 U3ydyeHHBIX CBOMCTBA PU3NUECKUX SIBICHUIM,
(bu3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacy€THble 3a7add B 1—2 neicTBUS, UCHOJB3Ys 3aKOHBI U (OPMYJIBI, CBSA3BIBAIOLINE
¢usnueckue BEJIMYMHBI: Ha OCHOBE aHalM3a YCJIOBMS 3aJayd 3allMChIBaTh KpPaTKOE YCIOBHE,
MOJICTABIATh (PU3NYECKHE BEIMYMHBI B (OPMYNBI U MPOBOJIUTH PACUEThl, HAXOIUTh CIPaBOYHBIE
JaHHbIE, HEOOXOUMbIE Ul pelIeHHs 3aad, OLIEHUBATh PEATUCTUYHOCTD MOJTYY€HHON (hHU3HUecKoit
BEJTMYMHBI;

pacro3HaBaTh IPOOIEMbI, KOTOPbIE MOKHO PEIINUTh IPU MOMOIIM (PU3MUECKUX METOJIOB, B ONUCAaHUU
HCCIIEZIOBAHUS BBIJICNIATH IPOBEPSEMOE NMPENOI0KEHNE (THUIIOTE3Y), PA3JINYaTh U UHTEPIPETUPOBATH
MIOJTy4EHHBIH Pe3yNbTaT, HAXOAUTh OIIMOKH B XOJ€ OIBITA, IE1aTh BBIBOABI 110 €r0 PE3yJIbTaTaM;
IIPOBOJIUTH ONBITHl MO HAOMIOACHUIO (U3MYECKUX SBJICHUMM WIM (U3NYECKUX CBOMCTB Tell:
(GopMynHUpoOBaTh IpOBEpsiEMblE IMPEAINOJIOKEHHs, COOMpaTh YCTAaHOBKY H3 IPEJIOKEHHOTO
000pyJ0BaHUs, 3aUChIBATH XO/1 ONbITAa U (POPMYIUPOBATH BHIBOJIBI;

BBITOJIHATH MPSIMbIE U3MEPEHUs PACCTOSHUS, BPEMEHH, Macchl Tesa, 00bEMa, CHIIbI U TEMIIEPATyphl €
HCIOJIb30BAHUEM AHAJIOTOBBIX M LU(POBBIX NPUOOPOB, 3alMChIBATh MOKa3aHUs MPHOOPOB € y4ETOM
3a/IaHHOM a0COJIFOTHOM MOTPEUTHOCTH H3MEPEHUM;

IIPOBOJIUTH UCCIIEJOBAHUE 3aBUCUMOCTH OJIHOM (PU3NYECKOM BEJIMYKHBI OT JPYroi ¢ UCIOJIb30BaHUEM
IPSIMBIX M3MEPEHUH (3aBUCHUMOCTU IIyTH PAaBHOMEPHO JBIIKYLIETOCs Teaa OT BPEMEHM JIBUXKEHUS
TeNa, CWJIbl TPEHMsI CKOJBKEHHMs OT Beca Tejla, KauecTBa 0OpabOTKM IOBEPXHOCTEH Ten H
HE3aBUCUMOCTH CHJIbl TPEHUS OT IJIOLIAJU CONPUKOCHOBEHUS TEJl, CHJIbl YIPYTrOCTU OT YAJMHEHUS
IPY)KUHBI, BBITAJIKMBAIOLIEH CHIIBI OT 00bEMA MOrpyKEHHOM YacTH Tesla U OT IJIOTHOCTH KHUJKOCTH,
e€ HEe3aBUCUMOCTH OT IUIOTHOCTU Teja, OT IIyOMHBI, Ha KOTOPYIO MOTPY)KEHO TeJO, YCIOBUH
IUTABaHUS TeJl, YCIOBUI paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTbh B IJIAHMPOBAHUM Y4E€OHOIO
HCCIIeIOBAaHUs, COOMpaTh YCTAaHOBKY M BBIINOJHATH M3MEPEHMS, CIEIys MpPEUI0KEHHOMY IUIaHY,
(bUKCUpPOBaTh Pe3ysbTaThl MOTYYEHHONH 3aBUCUMOCTH (U3MYECKUX BEJIUYMH B BUJE MPEATIOKEHHBIX
TabIuI U TpaHKOB, AeTaTh BBIBOJBI IO PE3YJIbTaTaM HCCIEI0BAHMS;

IIPOBOJIUTh KOCBEHHBIE M3MEpPEHMs (PU3MUYECKHX BENUYMH (IJIOTHOCTh BEIIECTBA KHUJIKOCTH U
TBEPAOTO TeJa, CUjla TPEHUS CKOJIbKEHUS, JABJICHUE BO3/1yXa, BHITAIKUBAIOLIAS CUJIA, NEHCTBYIOIIAS
Ha TMOTPYXEHHOE B >KUJIKOCTh TEJO, KOA(PQPHUIMEHT IOJIE3HOTO NIEHCTBHS HMPOCTHIX MEXAHHU3MOB),
cliefysl MPeUI0KEHHOM MHCTPYKIMH: NPU BBIIOJHEHUU HW3MEPEHUH cOOMpaTh IKCHEPUMEHTAIbHYIO
YCTaHOBKY M BBIUMCIIATH 3HAYEHHE UCKOMOM BEJINYMHBI;

coOuro1aTh MpaBuiia TEXHUKU O€30MIaCHOCTH MU paboTe ¢ J1abopaTopHbIM 000pYIOBAHUEM;
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yKa3blBaTh MPHUHIMIIBI JACHCTBUS NPUOOPOB M TEXHHUYECKUX YCTPOMCTB: BECHl, TEPMOMETD,
JMHAMOMETp, COOOMLIAIOIIUECs] COCYHAbl, OapoMeTp, pblYar, MOJBWKHBIM M HEMOABIKHBINA OJIOK,
HAKJIOHHAs [IJIOCKOCTB;
XapaKTepU30BaTh MPUHIMIIEI IEHCTBHUS M3Y4YEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOICTB C OMOpOH
Ha WX ONMHMCAaHHUA (B TOM YHCJIE: MOIIIAIMHHUKH, YCTPOHCTBO BOJONPOBOJA, THAPABINYECKUN TIpece,
MaHOMETp, BBICOTOMED, TIOPIIHEBON HACOC, apEOMETP), UCTIONB3Ys 3HAHUS O CBOMCTBAaX (PU3MUECKUX
SBIICHUI 1 HEOOXO0JMMbIe (PU3HUECKIE 3aKOHBI M 3aKOHOMEPHOCTH;
MPUBOANTH TPHUMEPHl (HAXOMUTh HMHGOPMAIMIO O TpPUMEpax) MPAKTUYECKOTO HCIOIB30BAHMS
¢bu3nvecKux 3HAHWK B MOBCETHEBHOW >KM3HM Ui obOecmeueHusi 0€30MacHOCTH IpU OOpamieHuu C
npubopaMu M TEXHUYECKUMHU YCTPOWCTBAMH, COXpPAaHEHHS 3J0POBbS M COONIONEHHS HOPM
9KOJIOTUYECKOT0 MOBE/ICHUS B OKPYKAIOLIEH Cpelie;
OCYIIECTBIISITh OTOOpP WMCTOYHWKOB wHH(popMamuu B VIHTEpHETE B COOTBETCTBHH C 3aJlaHHBIM
MTOVICKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIUXCS 3HAHWUHU U IyTEM CPaBHEHHUS PA3IMYHBIX UCTOYHUKOB
BBIJICIIATH MHPOPMAIIUIO, KOTOPAs SIBJISIETCS TPOTUBOPEUNBON MITM MOXKET OBITh HEZOCTOBEPHOI;
WCTIONIH30BATh MPH BBITIOJIHEHUH y4eOHBIX 3alaHI HAYYHO--TIOMYISIPHYIO JINTEpaTypy (PHU3HUECKOTo
CONepKaHMs, CIIPAaBOYHBIE MaTepHaibl, pecypchl ceTh VHTepHeT, BiajeTh NpUEMaMu
KOHCTIEKTHUPOBAHUS TEKCTa, MPeoOpa3oBaHust MHPOPMAIIUH U3 OJHOHW 3HAKOBOW CHCTEMBI B APYTYIO;
co37aBaThb COOCTBEHHbIE KPATKHE MHUCbMEHHBIE W YCTHBIE COOOIIEHMS] Ha OCHOBE 2—3 HCTOYHHMKOB
nHpopmauu (U3NYECKOTO COJAEPIKAHMS, B TOM 4YHCIEe MyOJWYHO JAeNaTh KpaTKUe COOOIIEHUS O
pe3yibTaTax IpOeKTOB WM Y4eOHBIX MCCIIEeI0BAaHUM, PH STOM T'PAMOTHO HCII0JIb30BATh U3yYEHHBIN
MOHATUIHBIN anmapat Kypca (PU3HUKH, COMTPOBOKIATH BHICTYIUICHHE MTPE3CHTAINCH;
MIPU BBHITIOJTHEHUH YYEOHBIX TPOEKTOB M HCCIENIOBAHHN PACIpPENesiTh OOSM3aHHOCTH B TpYIIE B
COOTBETCTBUH C MOCTaBJICHHBIMU 3a7ayaMM, CIEJUTH 3a BBIMOJIHEHUEM IIJIaHA JEWCTBUH, aJeKBaTHO
OLICHMBaTb COOCTBEHHBIM BKJIAJ B JEATENbHOCTh TIpPYNIBbl, BBICTPAaUBAaTh KOMMYHUKAaTHBHOE
B3aMMO/ICHCTBHE, YUUTBIBAsI MHEHUE OKPYKAIOIIHX.

K koHny oOyuyeHus B 8 kiacce npeiMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaKaTh

c(hOpMUPOBAHHOCTH Y OOYUAIOIIHUXCS YMEHUM:

UCIOJb30BaTh MOHATHA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JABHKEHHME aTOMOB M MOJIEKYII,
arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTAJUIMYECKME M aMop(HbIe Tela, HaCHILEHHBIH U
HEHACBIILEHHbIN ap, BIAXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSISI SHEPrus, TEMJIOBOH ABUraTeb,
JIEMEHTAPHBI DJIEKTPUYECKUN 3apsifl, JJIEKTPUUYECKOE I10Jie, TMPOBOAHUKH U JAUIIEKTPUKH,
MIOCTOSIHHBIM JIEKTPUUYECKUI TOK, MAarHUTHOE T10JIE;

pasnuuath sBIEHHA (TEIUIOBOE pACHIMPEHME M CXaTue, TeIUlolepenaya, TElJIOBOE paBHOBECHE,
CMauuBaHHe, KaNWUIApHbIC SBJICHUS, HWCIApeHHE, KOHJEHCAIMs, IUIABJICHHME, KpUCTAJUIM3ALUs
(oTBepaeBaHue), KUIEHHWE, TeIUlonepenada  (TCIUIONPOBOAHOCTb, KOHBEKIMS, H3JIy4eHHUE),
3JIEKTPU3ALUs TeJl, B3aUMOJIEHCTBUE 3apsI0B, JEUCTBUS 3JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE,
B3aMMO/IEHCTBHE MAarHUTOB, AEHCTBUE MArHUTHOTO IOJIsI HA IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
UHAYKIMS) 10 ONUCAHUIO MX XapaKTepPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JIEMOHCTPHPYIOIIMX
JaHHOE (prU3HYecKoe SIBJICHUE,

pacrio3HaBaTh IMPOSBICHUE M3YYEHHBIX (PU3MUECKUX SBJICHUN B OKPYXKAIOIIEM MHpE, B TOM YHUCIE
¢du3nyeckue sBICHUS B NMPHUPOJIE: NOBEPXHOCTHOE HATSKEHHE M KAallWJUIAPHBIE SIBJICHUS B MPHUPOJIE,
KpHUCTaIbl B MpHUpoje, uznydeHue ColHIa, 3aMep3aHue BOJOEMOB, MOpPCKHE OpH3bl, 00pa3oBaHUe
pOChl, TyMaHa, WHEs, CHera, J3JEeKTpUYECKue SBICHMS B aTMocdepe, 3IIEKTPUUYECTBO IKHUBBIX
OpPraHu3MOB, MarHUTHOE T0J1e 3eMJTH, Jipei( MOII0COB, POJIb MArHUTHOTO TOJIS JUTSl )KU3HU Ha 3eMIle,
MOJIAPHOE CHUSIHUE, MpPU OSTOM IepeBOJUTHh MPAKTHUYECKYI0 3ajJadyy B Y4eOHYIO, BBIIENATH
CYIIECTBEHHbIE CBOMCTBA (PU3HAKN) (PU3MUECKHUX SBJICHUM;

ONMCHIBATh M3YyYCHHbIE CBOWCTBA TeNl M (PU3MYECKUE SBJICHHUS, MCMOJIB3YS (PU3NYECKHUE BETHMUUHBI
(TemmepaTypa, BHYTPEHHSs DSHEPrus, KOJWUYECTBO TEIUIOTHI, YJENbHAs TEMJIOEMKOCTh BELIECTBA,
yaelbHasl TeIyIoTa IUIABJICHUs, y/AelbHas TEeIoTa mapooOpa3oBaHus, yAelbHAs TEIUIOTa CrOPaHUs
TOIUIMBA, KOA(P(PUIMEHT MOJNe3HOro MIEWCTBUS TEIUIOBOW MAIllMHBI, OTHOCUTENbHAs BIAKHOCTh
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BO3/yXa, OJJIGKTPUYECKUI 3apsij, CHUJIa TOKA, JJIEKTPUYECKOE HAINPSDKEHUE, CONPOTHUBICHHE
IIPOBOJHUKA, yIEIbHOE CONPOTUBIECHUE BEIECTBA, pab0Ta U MOIIHOCTH IEKTPHUECKOTO TOKA), PU
OMMCAaHUM TPABUIBHO TPAKTOBATh (DU3NYECKUN CMBICI HCHOJB3YyEeMBIX BEIWYMH, O00O3HAYCHUS U
eNMHUIBl  (PU3MYECKMX BEJIMYMH, HAXOIUTh (OPMYIIbI, CBS3bIBAIOIIUE JAHHYIO (PU3HUECKYIO
BEIMYUHY C JAPYIMMH BEIUYMHAMH, CTPOUTH TIpadUKd H3YYEHHBIX 3aBUCHUMOCTEH (pHU3nYecKux
BEJIMYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUECKUE SBJICHUS U MIPOLIECCHI, UCIIOJIb3YsI OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO--KUHETUUECKON TEOPUM CTPOEHHUS BEILIECTBA, NPUHLMUI CYNEPIO3ULMU MoJiel (Ha
Ka4eCTBEHHOM YPOBHE), 3aKOH COXPaHEHMs 3apsaja, 3akoH OMa Juisl ydacTKa Lienu, 3akoH J[xoymsa—
JleHua, 3aKOH COXpaHEHMsI SHEPrUH, IpPU 3TOM [aBaTh CIOBECHYIO (QOPMYIMPOBKY 3aKOHa U
3aMMChIBAaTh €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATh (PU3UYECKHE MPOLECChl M CBOMCTBA Te€l, B TOM YHUCJIE€ U B KOHTEKCTE CUTyalui
MIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BbIABIATh INPUYMHHO-CIEACTBEHHBIE CBS3H, CTPOUTH
00BsicHeHHE U3 1—2 JTOTMYECKHX I11aroB ¢ ONOpoil Ha 1—-2 U3y4yeHHBIX CBOMCTBA GU3NYECKUX SBICHU,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemath pacy€THble 3a7add B 2-3 JEHCTBUS, HUCHOJB3Ys 3aKOHBI U (OPMYJIbI, CBS3BIBAIOLINE
(Gu3nyeckue BEJIMYMHBI: Ha OCHOBE aHAlW3a YCIOBHUS 33Ja4d 3alUChIBATh KPAaTKOE YCIOBHE,
BBISIBJISITh HEJIOCTATOK JAHHBIX JJISl PEIIEHUs 3aJauu, BIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOIUMBIE
Ui €€ pelIeHus, IPOBOIUTh PacUEThl U CPaBHUBATH MOJYUEHHOE 3HaUeHUE (HU3UUECKOI BEIMUYUHBI C
W3BECTHBIMU JIaHHBIMH;

pacrno3HaBaTh NpoOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIM (PU3NUYECKUX METOJIOB, MCTIONb3YS
OTMCAHUE KCCIEN0BaHUs, BBIICIATh IPOBEPAEMOE MPENOJIOKEHNE, OLIEHUBATh IPAaBUIBLHOCTH
MOPsIJIKA MTPOBE/IEHUS UCCIIEA0BAaHNUS, AETaTh BbIBObI;

IIPOBOJIUTH ONBITBI 10 HAOMIONEHHUIO (DU3MUECKUX SBICHUH WIM (PU3MYECKMX CBOWCTB Tel
(KanWJUIApHBIE SBJICHMS, 3aBUCUMOCTb JIaBJIEHUS BO3JyXa OT €ro oObéMa, TeMIepaTypbl, CKOPOCTH
Iporecca OCThIBAaHMS M HarpeBaHus IpU M3JIyYCHMHM OT LBETa W3JIydaroulel (IOrJIoIIarouiei)
MIOBEPXHOCTH, CKOPOCTh MCIAPEHUsS BOJbI OT TEMIIEPATYPhl KUAKOCTH U IUIOIMAAN €€ TOBEPXHOCTH,
NIEKTPU3aLUA Tl M B3aUMOJEHCTBHE JIIEKTPUYECKUX 3apsAA0B, B3aUMOJEHCTBHE IOCTOSHHBIX
MarHuTOB, BU3YyaJlM3allisl MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB, JEHCTBUS MAarHUTHOT'O I0JI HA
IIPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTAa, CBOMCTBA 3JIEKTPOABMUIATENsl MOCTOSIHHOTO TOKA):
(bopMynupoBaTh IpOBEpsiEMble IMPEAINOJIOKEHHs, COOMpaTh YCTAaHOBKY U3 IPEUI0KEHHOIO
000pyJ0BaHUs, OIIUCHIBATh X0 ONbITa U (POPMYJIMPOBATH BBIBOBI;

BBITNOJIHATE NPSAMBIE M3MEPEHHs] TeMIIepaTypbl, OTHOCUTEJILHOW BIIaKHOCTH BO3/yXa, CHJIbI TOKa,
HampsDKeHUs C HUCHOJb30BAHUEM aHAJIOTOBBIX NPUOOPOB U JATYUKOB (U3MUECKUX BEJIMYMH,
CPaBHUBATh PE3y/IbTaThl U3MEPEHUN C YUETOM 3aaHHON aOCOIIOTHON MOIPEIIHOCTH;

IIPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJTHON (PU3UUECKOI BETMUMHBI OT APYroi € MCIIOJIb30BaHUEM
OPSIMBIX HM3MEpPEHUH (3aBUCHMMOCTb COINPOTHBICHHSI MPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAN
MIOTIEPEYHOI0 CEUEHHsI U YIEIbHOTO CONPOTHUBIICHMS BEIIECTBA MPOBOJHUKA, CHUJIBI TOKA, WAYILEro
yepe3 IMPOBOJHMK, OT HANpsDKEHUS Ha MPOBOJHHUKE, HCCIEA0BAaHME IIOCIEJOBATENBHOTO U
HapajyieIbHOr0 COEAMHEHUI IPOBOJHHUKOB): IJIAHUPOBATh HCCIIEAOBAaHUE, cOOMpaTh YCTaHOBKY M
BBITMOJIHATh M3MEPEHUs, CleAys NPEeJIOKEHHOMY IJIaHy, (UKCHpPOBAaTh pPe3yJbTaThl MOJIY4E€HHOU
3aBHCHUMOCTH B BHJIE TaOJIUI U T'paUKOB, JeTaTh BEIBOJIBI IO PE3yabTaTaM UCCIEI0BaHMS;
IIPOBOJIUTh KOCBEHHbIE H3MEpEHUs (PU3MUECKUX BETUYUH (yJeNnbHas TEeIUIOEMKOCTh BEIEeCTBa,
COIPOTHUBJIEHUE MPOBOJHMKA, PaOOTa U MOIHOCTh JEKTPUUYECKOTO TOKA): INIAHUPOBATh U3MEPEHMS,
coOMpaTh HKCIEPUMEHTAIBbHYIO YCTaHOBKY, CIEAys NpPEIJIOKEHHOW MHCTPYKIMH, W BBIYUCIATH
3HAUEHUE BEJIIMYUHBL;

coOuro1aTh MpaBuiia TEXHUKN O€30MIaCHOCTH MU paboTe ¢ J1abopaTopHbIM 000pYJOBAHUEM;
XapaKTepU30BaTh MPUHIMIIEI IEHCTBUS M3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOICTB C Oomopoi
Ha HX omnucaHus (B TOM YHCIIE: CHCTeMa OTOIUIEHHMs JOMOB, TUTPOMETp, IMapoBas TypOMHa,
amMIiepMeTp, BOJIETMETP, CUYETUMK OJIEKTPHUUECKOM HHEPIuH, 3IIEKTPOOCBETUTENbHbIE NPHOOPHI,
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HarpeBaTeJbHbIE 3JIEKTPONPHOOPH! (MIPUMEPHI), AIEKTPUUYECKHE NPEJOXPAHUTEIH, AIIEKTPOMArHUT,
AIIEKTPOJBHUraTeNlb TMOCTOSHHOTO TOKA), MCIOJIB3Ysl 3HAHHMS O CBOMCTBAaX (M3WYECKUX SBICHUH U
HE00X01MMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCTHIE TEXHUYECKHWE YCTPOMCTBA W HM3MEpPUTENbHBIE NPUOOPHI MO CXeMaM H
CXEMaTUYHbIM PUCYHKaM (KMJKOCTHBIH TEPMOMETpP, TEPMOC, NCUXPOMETP, TMIPOMETP, IBUraTEIIb
BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOI, PEOCTAaT), COCTABJIATH CXEMbl JJIEKTPUUYECKUX Lened ¢
[IOCJIEIOBATEIbHBIM U MAPAJJICIIbHBIM COEAMHEHUEM 3JIEMEHTOB, pa3jinyasl YCIOBHbIE 0003HAUEHUS
JJIEMEHTOB JJIEKTPUUYECKUX LEIEH;
MPUBOANTH TPHUMEPHl (HAXOMUTh WHPOPMALHKIO O MPHUMEPax) NPAKTUYECKOTO HCIOIb30BAHUS
¢u3nvecKux 3HAHWK B MOBCETHEBHOW >KM3HM Ui oOecmeueHusi 0€30MacHOCTH IpU OOpamieHuu C
npubopaMu ¥ TEXHUYECKHMHU YCTPOMCTBAMH, COXPAaHEHHs 3/I0pPOBbSI W COOJIOACHUS HOPM
9KOJIOTMYECKOT0 TIOBE/ICHUS B OKPYKaIOLLEH Cpene;
OCYILIECTBIISATh MOUCK UH(POpPMALUK PU3NYECKOTO coJiepxkaHus B MIHTepHeTe, Ha OCHOBE UMEIOLIUXCS
3HAHUW M TyTEM CpPaBHEHUS JOTOJHUTEIBHBIX MCTOYHHUKOB BBIIEISATH HH(GOpPMAIUIO, KOTOpas
SIBJISIETCS TPOTUBOPEUMBOM UM MOKET OBITh HEJOCTOBEPHOI;
WCI0JIb30BATh MPY BBIMOJIHEHUN YUEOHBIX 33JJaHUI Hay4yHO--TIONMYJISIPHYIO JINTEPATYpy (PU3NYECKOTO
COJIEp’KaHus, CIpPAaBOYHbIE Marepuaibl, pecypchl ceTd VIHTepHeT, Biagerb npuéMamu
KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIUU U3 OJJTHOM 3HAKOBOM CHCTEMBI B IPYT'YIO;
co37aBaTb COOCTBEHHbIE MUCHMEHHBbIE U KPAaTKHE YCTHbIE COOOIIeHMs, 000011as HHPOpMAIUIO U3
HECKOJIbKUX HCTOYHUKOB (DU3NYECKOTO COACP)KAaHUSA, B TOM 4YHCIE MYyOJIMYHO NPEICTABIATH
pe3ynbTaThl MPOEKTHOW WUIIU UCCIIEOBATENbCKON EATEIbHOCTH, MPH 3TOM I'PaMOTHO HCIOJIb30BATh
M3YYEHHbIN NOHATUHHBIN anmnapat Kypca GU3HUKH, COIPOBOXKIATh BBICTYIIJICHHE NPE3EHTAIUEl;
IIpU BBIMOJIHEHUH YYE€OHBIX MPOEKTOB U HCCIENOBAaHUN (DU3MYECKUX TMPOLECCOB PaCHpPENeNsTh
00513aHHOCTH B TpYyNIE€ B COOTBETCTBUU C IOCTABJICHHBIMM 3aJjauaMH, CIEJUTH 3a BbINOJIHEHHEM
IUTaHA JEMCTBUN M KOPPEKTUPOBATh €0, aJeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B AEATEIBHOCTh
IpyIIbl, BBICTPauBaTh KOMMYHMKATHBHOE B3aUMOJICHCTBHE, MpPOSBISS TOTOBHOCTh pa3pellaTh
KOH(JIMKTHI.

K koH1y oOydyeHus B 9 kiacce npeiMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JNOJDKHBI OTPaXkaTh

c(hOpMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIOJIb30BAaTh TOHATHUSA: CUCTeMa OTCYETa, MaTepuaibHas TOYKA, TPAEKTOPHs, OTHOCHUTEIbHOCTbH
MEXaHUYECKOTO NBIKEHUS, Aegopmarus (yrnpyras, MjacTHUecKas), TPeHHE, LIEHTPOCTPEMHUTEIbHOE
YCKOpEHHUE, HEBECOMOCTb U MEPEerpy3KH, LIEHTP TAKECTH, aOCOMIOTHO TBEPAOE TEJIO, LIEHTP THKECTH
TBEPAOrO Tella, paBHOBECUE, MEXaHMUYECKHE KOjeOaHHUsl M BOJHBI, 3BYK, UH(PaA3BYK U YIbTPa3BYK,
AJIEKTPOMArHUTHBIE  BOJIHBI, [IKajda d3JEKTPOMAarHUTHBIX  BOJH, CBET, OJH30PYKOCTh U
JaIbHO30PKOCTh, CIIEKTPhI UCITyCKaHUsI U MOTJIOLIeHHUs], alb(da-, 6eTa- U raMMa-u3Iy4eHus, U30TObI,
sJIepHast SHEPreTHKa;

pasnuyath SBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE JBIKEHUE, PABHOYCKOPEHHOE
MPSMOJIMHENHOE JBUKEHHE, CBOOOTHOE MaJeHHE Tel, PaBHOMEPHOE IBUKEHHE MO OKPYKHOCTH,
B3aMMOJICHICTBUE TeJ, pPEaKTUBHOE MABW)XEHHME, KojeOaTellbHOE JBIDKEHHE (3aTyxamollue Hu
BBIHYXJICHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE [BMYKEHUE, OTPAKEHHE 3BYKAa, MPSMOJIMHEHHOE
pacnpocTpaHeHue, OTpaKeHHEe U MpeJOMIIEHHE CBETa, IOJHOE BHYTPEHHEE OTpaKCHUE CBETa,
pasnoxkeHue Oenoro cBeTa B CHEKTP U CIOXKEHHE CIEKTPAIbHBIX I[BETOB, MTUCIEPCUS CBETa,
€CTECTBEHHAs PaJIMOaKTUBHOCTh, BOBHUKHOBEHUE JTUHEIYATOr0 CIEKTpa M3JIy4eHHs) MO OMHUCAHUIO
WX XapaKTepPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SBIICHHE,
pacrno3HaBaTh MPOSIBICHUE U3YyYEHHBIX (U3NYECKUX SBICHUN B OKpYXKaloleM MUpe (B TOM 4HCIe
¢dbuznueckue SBICHHS B MPHUPOJE: MPUIUBHI U OTIUBBL, ABMKEeHHE TaHeT CONHEYHON CHUCTEMBI,
PEaKTUBHOE [IBUKEHHUE >KHMBBIX OPraHU3MOB, BOCIPHUITHE 3BYKOB JKHMBOTHBIMH, 3E€MIIETPSCEHHUE,
ceificMHuYecKrue BOJHBI, IIyHaMH, 9XO, I[BE€Ta TeJ, ONTHYECKUE SBIEHUS B MPUPOJE, OMOIOTHYECKOe
JeCTBHE BHJIMMOTO, VYAbTPA(HOIETOBOrO U PEHTTEHOBCKOTO M3JIy4YEHUH, €CTeCTBEHHBIH
paMOaKTUBHBIN ()OH, KOCMUYECKHE JIy4d, PAJUOAKTUBHOE M3IIydY€HHUE MPHUPOJHBIX MHUHEPAJIOB,
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JeWCTBUE PaIMOAKTUBHBIX N3IyYEHUI Ha OPraHU3M YelIOBEeKa), IIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO
3aady B y4eOHYIO, BBIACIIATH CyIIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PH3UUECKUX SBICHUM;
ONMCBHIBATH W3YyUYCHHBIC CBOWCTBA TN M (PU3UYECKUE SIBJICHUS, HCIOJB3YS (PU3UUYECKUE BEITMUMHBI
(cpenHsisi © MTHOBEHHAsi CKOPOCTh TeJla MPH HEPaBHOMEPHOM JIBI)KEHHH, YCKOPEHHE, TIepeMeIeHHIE,
IyTh, YIJIOBas CKOPOCThb, CHJIAa TPEHHUsS, CHJAa YINPYTOCTH, CHJA TSDKECTH, YCKOPEHHE CBOOOJHOIO
MaJIeHusi, BEC Tella, HMITYJIbC Tella, HMITYJbC CHJIBI, MEXaHW4ecKas paboTa W MOIIHOCTS,
MOTEHIMAbHAS JHEPIHUs Tella, MOJHSATOrO HaJ IMOBEPXHOCTHIO 3€MJIM, MOTCHIMAJIbHAS YHEPTHUS
C)KaTOW TPYKMHBI, KAHETHYECKas DHEPrus, IMOJHAs MEXaHW4YecKas HSHEPTus, MEpPHOJ M YacToTa
Kosie0aHW, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETa, II0KA3aTelb
MPEJIOMIICHUSI CPEJbl), TIPH OMUCAHWM NPABUJIBHO TPAKTOBATH (DPU3MYECKUN CMBICT HCIIOJB3YyEMBIX
BEIMYUH, OOO3HAYCHHS M EAMHUIBI (U3UYECKUX BEIWYMH, HAXOIUTH (OPMYIIBI, CBS3BIBAIOIINE
JaHHYI0 (U3WYECKYI0 BEIHYMHY C JPYI'MMH BEIUYWHAMH, CTPOUTH TpapuKH H3yICHHBIX
3aBHCUMOCTEH (PU3MUECKIX BEINYHH;

XapaKTepU30BaTh CBOWCTBA Tel, (U3NYECKUE SBICHHS W TPOILECCHI, MCIONB3ys 3aKOH COXPAaHEHUS
SHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHIMIT CYIIEPIIO3UIUN CHJI, IPHHIUI OTHOCHTEIBHOCTH
lanunes;, 3akoHbl HbIOTOHA, 3aKOH COXpPAHEHWS WMIYNbCA, 3aKOHBI OTPAKEHHS] M IPETOMIICHUS
CBETa, 3aKOHBI COXPAHEHUS 3apsAIOBOTO W MacCOBOTO YHWCENl TPH SIEPHBIX PEAKIHAX, MPH ITOM
JIaBaTh CIOBECHYIO (JOPMYIMPOBKY 3aKOHA U 3AIHCHIBATH €r0 MaTEMAaTHYECKOE BBIPAKEHHE;
OOBSICHATh (PU3MUYECKHE TPOIECCHI M CBOWCTBA Tel, B TOM YHCI€ M B KOHTEKCTE€ CHTYaIHi
MPAaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBIABIATh IPUYMHHO-CICCTBCHHBIC CBSI3H, CTPOUTH
00BsicHEHHE U3 2—3 JTOTUYECKHX I1aroB ¢ ONMOPOil Ha 2—3 M3y4eHHBIX CBOICTBA (PU3NUECKUX SBICHHIM,
(bu3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemate pacuéTHble 3aqaud (ONMUparoIIuecs Ha CUCTEMY M3 2—3 ypaBHEHHUH), UCHOJIb3YS 3aKOHBI U
(bopMyInbl, CBSA3bIBAIONIUE (PU3NUECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBMA 3aJaud 3alUChIBATh
KpaTKoe YCJIOBME, BBIABIATh HENOCTAIOIME WIM HW30BITOYHBIE JaHHBIE, BBIOMpATh 3aKOHBI U
(dopMynbl, HEOOXOAUMBIE ISl PELIEHHs, IPOBOJUTH pPACUYETHI M OLEHUBATH PEATUCTUYHOCTD
MOJIy4EHHOTO 3HaueHUsI (PU3NUECKON BEJINUMHBL,

pacro3HaBaTh NMPOOJIEMBbl, KOTOPbIE MOYKHO PELIUTh MPHU MOMOIIU (PU3NYECKUX METOJOB, UCIONb3Ys
ONMCAaHUE MCCIIEJOBAHUSA, BBIACIATh IPOBEPAEMOE IPEIIOI0KEHHE, OLEHUBATh IMPaBHIBHOCTh
HopsiJiKa MPOBEJCHUS UCCIIEA0BaHMs, JeJaTh BbIBOJIbI, HHTEPIPETUPOBATh PE3YIbTaThl HAOIIOJEHUN
U OIIBITOB;

IIPOBOJIUTH OMBITHI 110 HAOIIOAEHUIO (PU3MUECKUX SIBICHUHN WM (PU3UYECKUX CBOWCTB Tel (M3ydyeHHUe
BTOpOro 3akoHa HbIOTOHA, 3akOHa COXpaHEHUs SHEPruM, 3aBUCHUMOCTb IepuoJa KoyieOaHui
IPY)KUHHOTO MAasiTHUKAa OT MAacchl Ipy3a U >KECTKOCTU NMPY)KUHBI U HE3aBUCUMOCTb OT aMIUIUTY/bI
MaJbIX KojeOaHWi, MpsIMOJIMHENHHOE PAacIpOCTpaHEHUE CBETa, pa3jio)KeHue Oeoro cBera B CIEKTP,
U3yueHHE CBOMCTB H300pakeHUs B IJIOCKOM 3€pKaje M CBOWCTB M300pakeHHs HpeaMera B
coOuparolie 1MH3e, HaOIr0IeHUEe CIUIOIIHBIX M IMHEWYAThIX CIIEKTPOB U3IYy4YEHHUs): CAMOCTOSATEIBHO
coOMpaTh YCTAaHOBKY M3 H30BITOYHOIO Habopa OOOpYAOBaHUS, ONUCHIBATH XOJ OINbITA M €ro
pe3ynbTaThl, (GOPMYIUPOBATH BBIBOIbI;

IPOBOJIUTh HPU HEOOXOAMMOCTH CEpPUI0 HPSIMBIX H3MEPEHMUH, OIlpenenss CpeAHee 3HauyeHue
u3MepsieMoil BenuuMHbBI ((POKYCHOE paccTOsiHHE cOOHMparolell JTUH3bI), OOOCHOBBIBATH BBHIOOP
crioco0a u3MepeHus (M3MEpUTEIHLHOTO Ipudopa);

IIPOBOJIUTh MCCJIEIOBAHUE 3aBUCHUMOCTEH (DU3NYECKUX BEIUYMH C MCIIOJIB30BAaHUEM MPSIMBIX
U3MEpeHU (3aBUCHUMOCTb IYTH OT BpPEMEHU IPH PAaBHOYCKOPEHHOM JIBUKEHUH Oe3 HadalbHOM
CKOpOCTH, Iepuojia KojeOaHUd MaTeMaTH4ecKOro MasTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTH Yrja
OTPaXEHHsI CBeTa OT yIJla NajJeHus M yIyla NpeJoOMIIEHUs OT Yrja MajeHus): IJIaHUPOBATh
HCCIIEIOBaHUE, CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY, (HUKCHPOBATh pE3yJAbTaThbl MOJYYEHHOM
3aBUCUMOCTH (PU3MUYECKHX BEJIMYMH B BHJE TAaOIMIl M rpaduKoB, AenaTh BHIBOJBI MO pe3yibTaTaM
HCCIIEIOBaHUS;
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MIPOBOJIUTH KOCBEHHBIC M3MEPEHUS (PU3MUECKUX BEITHUUUH (CPEIHSIsI CKOPOCTh M YCKOPEHUE Tela MpH
PaBHOYCKOPEHHOM  JBIDKEHHH, YCKOPEHHE CBOOOJHOTO  MaAEHUs, IKECTKOCTb  MPYXKHUHBI,
KOA(QQUIMEHT TPEHHUS CKOJBXKECHHSA, MeXaHHuecKas paboTa M MOIIHOCTh, YacTOTa M IEPHOJ
KoJIe0aHUH MaTeMaTU4YeCKOTO M TMPYKUHHOTO MAasTHHKOB, ONTHYECKas CHiIa COOMpPAIOUIeH JTUH3HI,
panMOaKTUBHBIM (DOH): TUTAHUPOBATH H3MEPEHHs, COOMpATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh M3MEPEHUs, CIeqysl MPEAIOKEHHOW HHCTPYKIMH, BBIUYMCIATH 3HAUYEHUE BEIUYMHBI U
aHAJM3UPOBATH MOJyYCHHBIC PE3YIBTATHI C YIETOM 3aIaHHOMN MOTPEITHOCTH H3MEPEHHIA;

COOIIIOIaTh MpaBHJIa TEXHUKU 0E30MAaCHOCTH MPH paboTe ¢ 1abopaTopHbIM 000pyTOBAaHHEM;
pa3nuyaTh OCHOBHBIC MTPU3HAKU U3YYEHHBIX (DU3MYECKUX MOJICNICH: MaTepraabHas TOUKa, aDCOIIOTHO
TBEPIOE TENO, TOYCYHBIM HMCTOYHUK CBETa, JIyd, TOHKas JIMH3a, IUIAHETApHas MOJEIbh aTroMa,
HYKJIOHHAsI MOJIENTb aTOMHOTO SI/1pa;

XapaKTepU30BaTh MPUHIIMITEI ICHCTBHS M3YYEHHBIX MPHOOPOB M TEXHUYECKHX YCTPOUCTB C OMOPO
Ha WX OMHCAHU (B TOM YHCIE: CIUAOMETP, JTATUYHKH MOJOKEHHS, PACCTOSIHHUS M YCKOPEHUs, paKeTa,
9XOJIOT, OYKH, MEPHUCKOMN, (hoToammapar, ONTHYECKHE CBETOBOBI, CIIEKTPOCKOI, JO3UMETpP, Kamepa
Bunbcona), ucnonb3yd 3HaHHUS O CBOWCTBax (PU3MUECKUX SIBICHUH W HEOOXOAWMBbIE (PU3NUYECKHE
3aKOHOMEPHOCTH;

UCTIONB30BaTh CXEMbl M  CXEMAaTW4YHbIE PHUCYHKM HW3YYEHHBIX TEXHHUYECKHX YCTPOWCTB,
W3MEPHUTEIBHBIX MPUOOPOB M TEXHOJOTHYECKUX MPOIECCOB MPU PEIICHHH Y4eOHO--TIPAaKTUYECKUX
3aj1a4, ONTHYECKUE CXEMBI JUISl IOCTPOEHHS N300paskeHUH B INIOCKOM 3€pKaJie M COOMpAromIei INH3e;
MPUBOANTH TPHUMEPHl (HAXOMUTh WHPOPMALHIO O TMPHMEpax) NPaKTUIECKOTO WCIOIb30BAHUS
bu3nvecKnX 3HAHWU B MOBCETHEBHOW >KHM3HM Ui oOecreueHHsi 0€30MacHOCTH TpU OOpamieHuu C
npubopaMu M TEXHUYECKUMH YCTPOWCTBAMH, COXPaHEHHs 3/IOPOBbSI W COOJIOACHUS HOPM
9KOJIOTMYECKOTO MOBEACHHS B OKPY)KaIOIIeH cpene;

OCYLIECTBIIATh MOMCK HH(pOpMAIMU (HU3HMUECKOro coJepkaHus B VIHTepHETe, CaMOCTOSTEIbHO
bopMynupys IOUCKOBBIM 3allpoC, HAXOAUTh IIYTH OIPEIENICHUs] JOCTOBEPHOCTH IOJy4YEHHOU
MH(GOpMaIMK HAa OCHOBE UMEIOLIMXCSI 3HAHUN M IONOJIHUTEIbHBIX UICTOYHUKOB,;

UCIOJb30BATh MPH BBINOJIHEHUH Y4eOHBIX 3alaHMi Hay4HO--TOMYJIIPHYIO JIMTEpATypy (pU3HUEcKoro
COJepXkKaHUsA, CIpPaBOYHbIE MaTepuaibl, pecypchl ceTd VIHTepHeT, BiajeTb NpUEMaMHU
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHus HHPOPMALIUHU U3 OJHOM 3HAKOBOW CHUCTEMBI B APYT'YIO;
CO3/1aBaTh COOCTBEHHBIE TMCbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE MH(OPMAIMK U3 HECKOJIBKHX
HCTOYHUKOB (PU3MUECKOr0 COJEpKAHUSA, IyOJMYHO MPEACTAaBIATh pe3ylbTaThl NPOEKTHON WiIn
HCCIIEIOBATENIbCKOM JIeATEIbHOCTH, MPH 3TOM I'PaMOTHO HCHOJb30BAaTh W3YyYCHHbBIH NOHATHHHBINA
anmapar HM3y4aeMoro pasjesna (pU3MKM M COIPOBOXKAATh BBICTYIJICHHE Ipe3eHTauueil ¢ y4érom
0COOEHHOCTEH ayJUTOPUN CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM K i (ungposrbie)
n/n NMPOrpaMmblI Bcero OHTpﬁo‘m’HHe P aKTﬁnqecxne o0pa3oBaTe/ibHbIE
padoThbI padoThI pecypenl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHMHN OKPY/KAOLIEro MUpa
1.1 dusnka - HayKa 0 IPUPOJIE 2 bubmorexa HOK
' YyKa o TpHpo https://m.eds00.ru/7f416194
bubmmoreka [{OK
1.2 PH3HICCKUE BETUTHHEL 2 1 https://m.edsoo.ru/7f416194
. bubnuorexa [JOK
1.3 EcTtecTBeHHOHAy4YHBINH METO/1 MO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Wroro mo pazueny 6
Pasznea 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUN BellleCTBA
2.1 Crtpoenue BemecTa 1 bubmmorexa LIOK
' https://m.edsoo0.ru/7f416194
29 JIBrykeHre u B3aMMOACHCTBUE YaCTHII 2 1 bu6moreka [IOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Pa3ngen 3. /IBuskeHHe M B3aUMO/IeliCTBHE TeJl
bubmuoreka [JOK
3.1 Mexanuseckoe ABIokeHne 3 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
3.2 Muepuus, macea, n10THOCTS 4 1 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.3 Cuna. Bupst cun 14 1 2 https://m.edsoo.ru/7f416194
Hroro no paszneny 21
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Pa3nea 4. JlaBinenne TBEPABIX TeJl, dKUAKOCTEH H ra3oB

41 Jasnenue. [lepenaua nasieHus TBEPABIMU 3 bubnuorexa [IOK
' TeJIaMHU, )KUAKOCTIMH U Ta3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2 | Nasnenme xuxoctu ° https://m.eds00.ru/7f416194
bu6mmoreka [IOK
4.3 Avocdeproe rasienne 6 https://m.edsoo.ru/7f416194
44 JleiicTBHE )KUAKOCTH U ra3a Ha NOTPYKEHHOE B 7 3 bubnuorexa [JOK
' HHX TeJI0 https://m.edsoo.ru/7f416194
Wroro no pazgeny 21
Pa3nea 5. PaGoTa u MomiHOCTb. JHeprus
bu6moreka [IOK
> Pabora u mompgocTs 3 . https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.2 Tpoctsie MexaHH3MEI > . https://m.edsoo.ru/7f416194
bu6moreka [IOK
53 Mexauuueckas sHeprus 4 1 https://m.edsoo.ru/7f416194
Hroro mo pazgeny 12
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KUIIACC
KoJumnuecTBo yacos DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3ie/ioB U TeM Kontponbisre | TIpakTieckue (undposbie)
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi
Pasnen 1. TensoBble siBJeHUs
11 CtpoeHnue u CBOICTBA BEIECTBA 7 bubmorexa HOK
' https://m.edsoo.ru/7f4181ce
bubnuotexa [JOK
12 Terossie mporecce! 21 . > https://m.edsc%g.ru/7f4181ce
Hroro mo pazueny 28
Paznea 2. DileKTpuYecKHe M MATHUTHBIE SIBJICHUSA
21 DneKTpuYecKue 3apsiabl. 3apsoKeHHbBIC Tena U 7 1 bubnuorexa [JOK
' UX B3aUMOJIEHCTBHE https://m.edsoo.ru/7f4181ce
2.2 ITocTosSTHHBIN 3NIEKTPUUYECKUN TOK 20 1 7 ﬁtptlgg_?/?;eeliiorﬁﬂ f4181ce
bubmmoreka [IOK
23 MarHutibie ApicHis 0 ! 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 SIEKTPOMATHHTHAS HHAYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KUIACC
KoaunuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne n/m NMPOrpaMmblI Bcero Konrpoarmpie | Mpaxruteckue odpa3oBaTejibHbIE
padoThbI padoTbI pecypesI
Pazjnen 1. Mexanuveckue siBJeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CIIOCOOBI €T0 10 1 bubmmoreka [{OK
' OITMICaHHUS https://m.edsoo.ru/7f41a4a6
. bubnuotexa [JOK
12 BaanmozercTaue Ten 20 ! 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
13 3aKOHI COXpaHCHHA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 40
Paznea 2. MexaHuveckue KoJieO0aHUsI M BOJIHbI
2.1 Mexannyeckue Koyie0aHus 7 3 ]r?tPtISJsI'?/(r)rT\eeI:jZ(%OrIS/7 f412436
2.2 MexaHn4eckue BOJIHBL. 3BYK 8 1 3 ]f?tPtIngI'?/(r)rT\eeI:jig)OrIlf/7 f413426
Hroro mo pazgeny 15
Pasznesn 3. DileKTPOMATrHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI
31 DJIEKTPOMArHuTHOE MOJIE U 6 5 bubnuoreka [JOK
' AIIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3znen 4. CBeToBLIE IBJICHHUSA
4.1 3aKOHBI PacIpOCTPaHEHHUS CBETA 6 2 ﬁtl/tI[G)JsI'I;I/(r)r:eeI;jasc]){)orIlf/7 f413436
bubmuoreka [JOK
4.2 JIMH3BI ¥ ONITHYECKHUE IPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 PaznoxeHue 6e10ro cBeTa B CIEKTP 3 2 https://m.edso0.ru/7f41ada6
Hroro no paszneny 15
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Paznena 5. KBanToBbie iBJIeHUA

5.1 Hcnyckanue 1 NorjoueHue cBeTa aroMoM 4 1 bubmorexa [TOK
https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK

52 | CTpocHue aTOMHOTO s1pa 6 . https://m.edsc]i).ru/7f41a4a6
bubnuorexa [JOK

5.3 SlnepHbie peakiuu ! 1 https://m.edsc]i).ru/7f41a4a6

Hroro no pazneny 17

Pa3nes 6. IloBTopuTeibHO-0000 a0 1M I MOYJIb

6.1 [ToBTOpEeHue 1 06001IeHNE CONepHKAHUS 9 5 bubnuorexa [JOK

Kypca ¢pusuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6

Wroro mo pazueny 9

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METO/IUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLUECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA
https://drive.google.com/drive/folders/180xLT3UuUlll1fvbompjiY U5SocDK8Wi?usp=sharing

METOIUYECKUE MATEPUAJIbI IJISA YYUTEJIA
Wnrepakrusnsie JIP http://seninvg07.narod.ru/004_fiz_lab.htm
Bcee ypoku ¢usuku 7-11 xiace https://7-11.pd/7-11.html

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

BuptyanbHbiii My3eil pusndgeckoro 000pyoBaHus My3€HHO-TIE1arorn4eckoro komiuiekca « QeHuKe»
https://fiz-muz-spb.ucoz.net/
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