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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢Qu3uke Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE TOJIO)KCHUH W TpeOOBaHWMN K pe3yabTaraM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTenbHOI mporpammebl, npeacraBieHHBIX B [[OC 00O, a Takke ¢ yu€rom paboueit
nporpammsl BocnuTanus 1 Konnenuuu npenogaBanus yaeOHoro npeamera « Dusukay.

Conmepxanue  mporpaMMbl 1o (U3UKE  HampaBlIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHOHAYYHOH T'PaMOTHOCTH OOYYAIOMIMXCSl W OpraHU3alMi0 H3ydeHHs (U3MKH Ha
JeATeIbHOCTHON OCHOBe. B mporpamMme mo ¢u3uKe y4YUTHIBAIOTCS BO3MOXHOCTH Y4e€OHOTO
npeamera B peanusauuu TpeboBanuit PIOC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHBIM  pe3yibraTaM  OOy4deHHs, a  TaKkKe  MEXKIPEIMETHBIE  CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O 0O0IIIEr0 00pa3oBaHus.

[Iporpamma no (u3MKe ycTaHaBIMBAET pacmpeiesieHHe ydeOHOro MaTepualia 1o To/am
obyuenust (o Kjiaccam), TpeajaraeT MPUMEPHYIO TOCIEN0BATEILHOCTh H3YUYEHUS TEM,
OCHOBAaHHYI) Ha JIOTUKE Pa3BUTHA TIPEJAMETHOTO COJIEpXKaHUsA M YU€Te BO3PACTHBIX
0coOeHHOCTEH 00yJaromuxcsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ MEIHI0 OKa3aHUS METOAMYECKON MTOMOIIN YIUTEIFO
B CO3/IaHUM paboueii MporpaMMbl IO Y9eOHOMY TIPEIMETY.

OBLIAS XAPAKTEPUCTUKA YYEBHOTI'O INIPEJMETA «®U3UKA»

®dwusmKa SBISETCS CUCTEMOOOPA3YIONINM JUTSI €CTECTBEHHOHAYYHBIX yIeOHBIX MPEIMETOB,
MOCKOJIbKY (pH3MUECKHE 3aKOHBI JIS)KaT B OCHOBE INPOIIECCOB M SIBJICHUH, U3y9aeMbIX XHMHEH,
Oouosorueit, actpoHoMuend u pundeckoi reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTHHY MHpa, TPEJOCTaBIIsIET HanOojee SICHble 00paslbl NMPUMEHEHHUS HAaydYHOTO METO/a
MO3HAHUS, TO €CTh CII0cO0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUM O MUPE.

OnnHa w3 TIaBHBIX 33734 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0Iero oOpa3oBaHUS

COCTOMT B (POPMHUPOBAHMH €CTECTBEHHOHAYYHONW TpPAaMOTHOCTM W HHTEpeca K Hayke Yy
00yJaronuxcs.
CornacHo MPUHATOMY B MEXAYHapOJAHOM COOOLIECTBE OmpenesieHunto,«EcrecTBeHHO-HayYHasI
IPaMOTHOCTh — 3TO CIIOCOOHOCTH YEJOBEKa 3aHUMAaTh AKTUBHYIO T'PaXKIAHCKYIO MO3UIIUIO T10
0OIIECTBEHHO 3HAYMMbBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HAyKaMU, U €0 TOTOBHOCTh
MHTEPECOBAThCSl €CTECTBEHHO-HAYYHBIMU UJesiMU. HaydHO - rpaMOTHBIN 4eOBEK CTPEMUTCS
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXJEHHUU MPOOIEM, OTHOCSIIUXCS K €CTeCTBEHHBIM
HayKaM M TEXHOJIOTHUSIM, YTO TPeOyeT OT HETo CIeAYIOIINX KOMIETEHTHOCTEH:

— HayyHO OOBSICHSTH SIBJICHMU,
— OLEHMBATh ¥ MOHUMATh OCOOCHHOCTH HAYYHOT'O MCCIIE0OBAHUS,
— UMHTEPIPETUPOBATh JAHHBIE U UCIOJIb30BaTh HAYYHBIEC JOKA3aTEJIbCTBA Ul MOIY4YEHUs
BBIBOJIOB.
N3yuenne pu3nku cnocoOHO BHECTH peIlaroIni BKIal B GOPMUPOBAHHUE €CTECTBEHHO -HAYYHOM
I'PaMOTHOCTH 00Y4YarOLINXCS.
HOEJIM U3YUYEHUSA YYEBHOI'O IPEIMETA «®U3UKA»

Henmn wn3yueHuss U3MKUM Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHMs ONpPEAEICHbI B
Konnenuuu npenojaBanus yuebHoro npeamera «Pu3uka» B 00pa30BaTENbHBIX OpraHU3aIMiIx
Poccuiickoit ®@enepanuu, peaqu3yloUMX OCHOBHBbIE 001I€00pa3oBaTeNbHbIE MPOTPaMMBbI,
yTBepkAEHHON pemenneM Komternn MunucrepcrBa npocsemenust Pocculickonn ®@enepanuu
(mpotoxon ot 3 nexabpst 2019 r. Ne [TK4BH).

Hean usyyenus pusnku:

e npuoOpeTeHHEe HHTEpeca W CTpeMJIEHUS OOyYaromuXcs K HAydHOMY H3YUEHHIO

MPUPOJIBI, PA3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE TMPEJICTABICHUM O HAydHOM MeETOAE TMO3HaHUS U (OpPMHpPOBaAHUE
HCCIIEA0BATEIBCKOTO OTHOLIEHUS K OKPYKAIOILMM SIBIICHUSM;



(dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa U3y4yeHHsS OCHOB CTPOCHUS
MaTepuH U (yHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

(dbopMupoBaHHe NPECTABICHUN O PO (PU3MKH Ui Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE TMPEICTABICHUA O BO3MOXHBIX cepax Oyaymeid mnpodeccHoHaTBHON
NEeSITEIbHOCTH, CBSI3aHHOM ¢ (PU3UKOI, MOArOTOBKA K JaJIbHEHIIEMY 00YYEHUIO B 3TOM
HaIpaBJICHUU.

JlocTiokeHre STHX IeNiell mporpamMmbl 1Mo (pU3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00eCIIeUnBaCTCS PEIIEHHEM CIIeTYIOIINX 3aAay:

npuoOpeTeHne 3HAHWKA O JUCKPETHOM CTPOCHUM BEIIECTBA, O MEXaHHYECKHX,
TETUTOBBIX, IIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

pHoOpeTeHne YMEHHM ONHMChIBaTh M  OOBICHATH (PU3MUECKUE SBICHHUS C
HCII0JIb30BAHNEM IOJIy4YEHHBIX 3HAHUM;

OCBOEGHHE METOJO0B pEUICHHUsS] MPOCTEHIIMX Pacu€THBIX 3a4ad C MCIOJIb30BAaHUEM
(bu3znueckux Mojenei, TBOPUECKUX U MPAaKTUKOOPUEHTUPOBAHHBIX 3a7ay;

pa3BuTHE YMEHHMH HaOMIOmaTh TPHPOTHBIC SBJICHHUS W  BBIOJHATH  OIIBITHI,
nabopatopHble pabOThl M 3KCIEPUMEHTAIBHBIE MCCIEI0BAHUS C MCIOJIb30BAHUEM
MU3MEpPUTENbHBIX TPUOOPOB;

OCBOEHHE TNPUEMOB paboThl ¢ MH(pOpManuend (GU3NUIECKOro CoAepKaHUs, BKIIOYast
MH(OPMALIUIO O COBPEMEHHBIX JOCTWKEHHMSIX (U3MKH, aHallu3 U KPUTHYECKOe
OlleHHBaHME UH(pOpPMaLINY;

3HAKOMCTBO CO chepamu Tpo(hecCHOHATEHON NeATeTbHOCTH, CBI3aHHBIMU C (DU3UKOM,
U COBPEMEHHBIMU TEXHOJIOTUAMHU, OCHOBAHHBIMU HA JIOCTHXEHUAX (PU3MUECKON HAYKH.

MECTO YYEBHOT' O IPEJIMETA «®U3UKA» B YHEBHOM IIVIAHE

Ha usydenue ¢usuxu (06a30BBI ypOBEHb) HA YPOBHE OCHOBHOIO 00IIEro 0Opa3oBaHUs
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henemo), B 8 kinacce — 68 gacoB (2 yaca B

HEJIEIIO),

B 9 KJacce — 102 yaca 3 yaca B HEJIEIIO).



COJEP)KAHUME YYEBHOI'O ITIPEJIMETA

7 KJIACC

Pa3nes 1. @u3uka 1 e€ poJib B NO3HAHUM OKPY’KAIOIEro MUpa.

®dusuka — Hayka o npupoje. SBnenus npuponasl. OU3NUECKUE SBICHUSA: MEXaHHUUYECKUE,
TEIUIOBbIE, 3JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenMUMHBL M3Mepenue ¢u3nueckux BenuuuH. Du3nueckue NPHOOPHI.
[TorpemHocTs U3MepeHnid. MexayHapoiHas CUCTEMA €IMHMULI.

Kak ¢u3uka u apyrue ecTeCTBEHHBIE HAyKH HM3Y4aroT MpUpoay. EcTecTBeHHOHAay4YHBIN
METOJi IMO3HAHUS: HAOJIOJEHHE, IIOCTAHOBKA HAy4yHOTO BOINIPOCA, BBIABW)KEHHUE TIMIIOTES,
SKCHEPUMEHT [0 TMpPOBEpPKE THUIOTe3, OObsAcHeHue HabmogaemMoro ssiaeHus. OnucaHue
(u3NYeCcKuX ABJICHUN C TIOMOIIIbIO MOJIEIEH.

Jemoncmpayuu.

1. Mexannueckue, TEMJIOBbIE, DJIEKTPUUECKNE, MATHUTHBIE, CBETOBbIE SIBJICHHUS.

2. O®wuznyeckue NMpUOOPHI M MPOLEAypa MPSAMBIX U3MEPEHHH aHAJOTOBBIM M IH(PPOBHIM

prudopoM.

Jlabopamopnuie pabomul u onvimel.

Onpenenenre HeHb! JeJIeHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.
N3mepenune paccTossHUI.
N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.
Ornpenenenne pa3MepoB MAJIbIX TEJ.
N3mepenue temmeparypbl MpH IOMOLIM >KUAKOCTHOTO TEpPMOMETpa U JlaT4MKa
TEMIIEPATYPHI.
6. IIpoBenenue ucciaenoBaHHWA IO MPOBEPKE T'MIOTE3bl: AAJIBHOCTh IMOJIETA IIAPUKA,
MYUIEHHOTO TOPU30HTAIBHO, TEM OOJIbIlIE, YeM OOJIbIlIe BBICOTA ITyCKa.

Pasnea 2. [lepBoHayasibHbIe CBeIeHUS 0 CTPOCHUU BellecTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJIbl, HMX pa3Mepbl. ONBITBI, IOKa3bIBAIOIINE
JMCKPETHOE CTPOCHHE BEUIECTBA.

JIBmkeHue dactul BemiecTBa. CBsA3b CKOPOCTH JBMXKCHMS 4YacTUL C TEMIEPAaTypOM.
bpoynoBckoe nBmwxenue, auddysus. B3aumozelcTBHMe dYacTUI] BelleCTBA: NPUTSDKEHHE U
OTTAJIKUBAHUE.

ArperaTHble  COCTOSIHMSI BEIECTBA: CTPOCHHME TIa30B, JKUAKOCTEH M  TBEPABIX
(kpucTasuIMyeckux) Teia. B3auMocBs3b MeXIy CBOMCTBaMHU BEIIECTB B pa3HbIX arperaTHbIX
COCTOSIHUSAX U MX aTOMHOMOJIEKYJISAPHBIM CTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUH
BO/JIBL.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUSI.

2. HabGmonenue nuddysun.

3. HabGmoneHue sBieHHH, 0OBACHAIOMNXCA NPUTSHKEHUEM WM OTTAIKMBAHUEM YacTHUI]

BEILECTBA.

Jlabopamopusie pabomot u onvimol.

1. Ouenka quaMeTpa aToMa METOJIOM PSIJIOB (C MCIIONIb30BaHUEM (oTorpaduit).

2. OnsbIThI 110 HAOIIOAEHUIO TEMJIOBOTO PACIIUPEHUS Ia30B.

3. OnbIThI 0 0OHAPYKEHUIO IEHCTBUS CHUII MOJIEKYISIPHOTO MPUTSKEHHUS.

Pasznen 3. /IBuskeHue u B3aumMojaeiicTBUE TeJl.

Mexannueckoe JBUXKEHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE JBHKeHHE. (CKOpOCTb.
CpenHssg cKopoCTb TP HEPAaBHOMEPHOM JIBHKEHUH. Pacy€T Iyt U BpEMEHU JBUKECHMUSL.

SBnenune wmHepuMu. 3aKOH MHEpUUHU. B3aumoneicTBue Ten Kak NpUYMHA H3MEHEHMUS
CKOPOCTH JBMXEHHS Tel. Macca kak mepa uHepTHocTH Tena. IlnoTHocTh BemecTBa. CBA3b
TUIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.
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Cuna kak XxapakTepucTuka B3aumojeiictBus Tten. Cwia ynpyroctd U 3akoH ['yka.
N3mepenue cuibl ¢ MOMOIIBIO JAMHAMOMETpA. SIBlieHME TAroTeHus U cuia Tsokectu. Cuiia
TSOKECTH Ha Jpyrux maHerax. Bec Tema. HeBecomocTs. CiojkeHue cuil, HaIpaBJIEHHBIX I10
onHO# npsimoil. PaBHozelicTByromas cuil. Cuna tpeHus. TpeHue CKOJIbKEHUS U TPEHUE TOKOSL.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

Habmroenue MexaHu4ecKoro IBUKEHHS TeJa.
N3mepenue ckopocTy NPSAMOJIUHENHOTO JBUKEHHUS.
Habnronenue siBjaeHUS] UHEPIUH.
Habnroienne n3MeHeHus: CKOpOCTH MPH B3aUMOJIEHCTBUH TEJL.
CpaBHeHHE Macc 110 B3aUMOJIEHCTBUIO TEl.
CrnosxeHue cuil, HalpaBJIEeHHBIX 110 OJTHOW MPSIMOH.
JIa6opamoprze pabomot u onvimol.
1. Ompenenenne CKOpPOCTH PaBHOMEPHOTO ABM)KEHHA (IIapUKa B KHUJAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOWIIS U TaK JIajiee).
2. OmpeneneHune cpenHeil CKOPOCTH CKOJIBKEHHS OpycKa WM MIapuKa M0 HAKIOHHOHN
IJIOCKOCTH.
Onpenenenre MIOTHOCTH TBEPIOTO TeNa.
OnBbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHHs (IegopManuu) MpyKUHBI OT
MIPUIIOKEHHOMN CHUJIBI.
5. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT Beca Tena U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBienue TBEPABIX TeJl, AKUAKOCTENH H ra3oB.

JaBnenune. CiocoObl yMEHBIIICHUS U yBEITMUEHUS JaBieHus. [laBnenue ra3za. 3aBUCUMOCTh
JaBJIeHUA Tra3a oT 00bEMa, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TEIAMHU, )KUIKOCTIMU
n razamu. 3akoH llackans. [IHeBMaTMueckue MamuHbl. 3aBUCHUMOCTb JABJICHUS KUAKOCTH OT
rnyounsl.  ['mapoctatmdeckuid  mapagokc. CooOmarommecss  cocynbl. [ 'mapaBiaudeckue
MEXaHU3MBI.

AtMmochepa 3emnm u atmMocdepHoe naBiieHHe. [IpudMHBI CyIIECTBOBAHUS BO3AYITHOM
o6onoukn 3emau. OnbiT Toppuyennu. M3mepenue aTrMochepHOro JaBliCeHHUsA. 3aBUCHMOCTH
aTMOc(epHOro JaBJIEHHA OT BBICOTHI HaJ YypoBHeM Mops. [lpubGopbl i u3MepeHUs
aTMOC(EepHOTO JTaBJICHHUSI.

JleiicTBHE )KUKOCTH U ra3a Ha NOrpyKEHHOE B HUX Teso. BelTankuparomias (apxuMe0Ba)
cuna. 3akoH Apxumena. [lnaBanue Ten. BoznyxomnaBanue.

emoncmpayuu.
3aBUCUMOCTD JAaBJICHUS I'a3a OT TEMIIEPATYPHI.

[lepenaua naBneHus )KUIKOCTBIO U Fa30M.

CooOmaromiuecst COCy/Ipl.

I'mnpaBanyeckuil mmpecc.

[IposiBnenue aericTBUS aTMOC(EPHOTO TABICHHUS.

3aBUCHMOCTh BBITAIKUBAIONIEH CUJIBI OT 00bEMa TNOTPYKEHHOM 4YacTH Tela M

MJIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITANKMBAIOIIEH CUIIbI BECY BBITECHEHHOU KUIKOCTH.

8. VYcnoBue mnaBaHus TeN: IUIaBaHME WJIM TOTPY)KEHHE Tel B 3aBUCHUMOCTH OT
COOTHONIEHUS TUIOTHOCTEH TeNa U KUIAKOCTH.

Jlabopamopusie pabomot u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH Beca Teja B BOJIE OT 00b&Ma MOrpy:KEHHON B JKUJKOCTh
YacTH TeJa.

2. OmpeneneHue BBHITATKUBAIONMICH CHUJIBI, ACWCTBYIONIEH HA TeNO, MOTPYXEHHOE B
KUJIKOCTb.
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3. IIpoBepka HE3aBUCHUMOCTH BBITAIKHBAIOIICH CHIIBI, JEHCTBYIOIIEH Ha TEIO B
KUJKOCTHU, OT MACCHI TEJIA.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKUBAIOLIEH CHUIIbI, IEHCTBYIOLIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOrPYKEHHOMN B KUAKOCTh YAaCTH TeJa U OT IJIOTHOCTHU
KUJKOCTH.

5. KoncrpyupoBanue apeoMerpa WIM KOHCTPYMPOBAaHUE JIOJKM U OIpeieieHue €&

rpy30I10AbEMHOCTH.

Pa3nes 5. PaGora u MomiHOCTb. JHeEprus.

Mexannueckasi pabota. MOITHOCTb.

[Ipocthie MexaHU3Mbl: pblyar, OJOK, HakJIOHHas IJIOCKOCTh. IlpaBmiio paBHOBecHs
peryara. [IpuMeHeHne mpaBmiia paBHOBECHS pblyara K OJIOKY. «30JI0TO€ MPaBHIIO» MEXaHUKH.
KIIJI mpocthix Mexanu3MoB. [IpocTbie MeXaHU3MBbI B ObITY M TEXHHKE.

Mexannueckas sHeprus. KuHermueckas W noTeHUuainbHas 3Heprus. I[IpeBpamieHne
OJIHOTO BUJa MEXaHUYECKOM 3HEPTrUH B JPYroi. 3aKOH COXpaHEHUS JHEPIUU B MEXaHUKE.

Jemoncmpayuu.

1. Tlpumepbl NPOCTHIX MEXAHNU3MOB.

Jlabopamopusvie padbomot u onvimel.

1. Ompenenenne pabOTHI CHJIBI TPEHHUS NPU PABHOMEPHOM JBMKEHHUH Teja II0
TOPU30HTAIBHON TOBEPXHOCTH.

HccnenoBanue ycaoBui paBHOBECHS phlyara.
N3mepenune KII/] HakKIIOHHOM MJIOCKOCTH.
4. W3yueHue 3aKOHA COXpaHEHUS MEXaHUYECKOU SHEpTUH.

wmn
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Pa3nen 6. TenuioBblie siB1eHHS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUHM CTPOCHUS BelecTBa. Macca
U pa3smepbl aroMOB M MOJEKyJd. ONbITbl, MNOATBEPKIAIOIIAE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHOKMHETUYECKOM TEOPHUH.

Monpenu TBEPAOTO, KHUAKOTO U ra3000pa3HOro cocTosiHUM BenlecTBa. Kpucramiueckue u
amop¢usie Tena. OObsICHEHNE CBOWCTB ra3oB, )KUJIKOCTEH U TBEPABIX TEJ HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KMHETHYECKOM Teopun. (CMauuMBaHME UM KanWUIIpHBIE sBiIeHUS. TermoBoe
pacuIMpeHue U cKaTue.

Temmnepatypa. CBs3p TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBMXKEHHMS YacTHII.
Buytpennsis sHeprus. CrnocoObl H3MEHEHHMsS BHYTPEHHEM »SHEpruu: Tervionepenaya u
coBeplieHne paboThl. Buapl Temionepenaun: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3TyYeHHE.

KonuuectBo TeminoTel. YenbHas TEIIOEMKOCTh BelIECTBA. TemiooOMeH U TemIoBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lnaBrenue W oTBepAeBaHUE KPUCTAIIMYECKUX
BEIIECTB. YJenpHas Temiora IuiaBneHus. [lapooOpazoBanue u KoHaeHcaus. lcmapeHue.
Kunenue. YnenbHas TermioTa mnapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTypbl KHIEHHS OT
aTMOC(epHOTO JTaBICHHUS.

Bnaxnocts Bo3yXa.

DHeprus TOIUIMBA. Y IelbHAas TEMJI0Ta CrOPAHUSL.

[Mpunnuner pabotsl TeruoBbix aBurareneit KIIJ[ TemmoBoro nBuratens. TeruioBbie
JIBUTATENH U 3aIIUTa OKPYKAIOIIEH Cpe/Ibl.

3aKOH COXpaHEHUs U MPEBPAILCHUs SHEPTHH B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu.

1. HaOGmonenne 6poOyHOBCKOTO JBHKEHHUS.

2. Habmopenue nudp¢ys3um.

3. HabGnronenue siBlieHUN CMauMBaHUS U KalTUJUIPHBIX SIBICHUU.

4. HaOmiofeHue TeraoBOro PacliupeHus TeJl.



5. VI3MeHeHue naBleHUs raza Mmpu U3MEHEHUH 00bEMA M HarpEeBaHUU WIIH OXJTAKICHHH.
6. IlpaBuna u3MepeHUs TEMIIEPATYPHI.

7. Bunel Teronepeaayu.

8. OxJaxJeHue Ipu COBEPIICHUH PAOOTHI.

9. HarpeBanue npu COBepIICHUN PAOOTH BHEITHUMHU CHIIAMHU.

10. CpaBHeHuE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. HaGnroieHne KUneHus.

12. HabOmoieHue TOCTOSTHCTBA TEMITEPATYPhI IPH TUTABIICHUH.

13. Mojenu TeIIOBBIX JBUTATEICH.

Jlabopamopubvie pabomot u onvimel.

OnbITHI 0 OOHAPYKEHUIO ICHCTBUS CHIT MOJICKYIISIPHOTO TPUTSKCHHSL.

OnpITHI 0 BhIpAIIMBAaHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIM caxapa.

OnpIThI 10 HAOTIOACHUIO TEMJIOBOIO PACIIMPEHUSI Ta30B, KUAKOCTENH U TBEP/BIX TEII.
Ornpenenenue naBieHUs BO3AyXa B OAJUIOHE MITIPHUIIA.

OneIThI, JAEMOHCTPUPYIOUIME 3aBUCHUMOCTh JaBJIEHHMS BO3[dyXa OT €ro o0béMa Hu
HarpeBaHus WU OXJIAKICHHUS.

[IpoBepka ruUMOTE3bl JMHEHHOW 3aBHCHUMOCTH JJIMHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPUUECKOM TPyOKe OT TeMIIepaTyphbl.

7. HaOnronenue u3MeHEHUs BHYTPEHHEHW SHEPTUM Tella B pe3ylbTare TeIulonepenadu u
paboTHl BHEIIIHUX CHIL.

UccnenoBanue siBieHus TEII000MeHa pU CMEIIMBAHUN XOJIOJHON U TOpsiueit BOBI.

9. OmpeneneHre KOJWYECTBA TEIUIOTHI, TOJIYYEHHOTO BOJOW MPH TEIIOOOMEHE C

HarpeThiM METATHIECKUM ITUTUHAPOM.

10. OnpeneneHue yaeapHON TEIUIOEMKOCTH BEIIIECTBA.

11. ViccnenoBanue mpoiiecca UCHapeHus..

12. OnpeneneHrue OTHOCUTEIHLHOM BIAKHOCTH BO3IyXa.

13. Ompenenenue yneabHOM TEIUIOTHI MIJIaBICHUS Jb/IA.

Pa3znen 7. diiekTpruyeckne 1 MAarHuTHbIE SIBJICHHSI.

OnekTpuzanusa Tel. J[Ba poja 3JIEKTpUYECKHX 3apsaioB. B3anMmonencTBre 3apsiKEHHBIX
ten. 3akoH KyrnoHna (3aBUCHMOCTB CHJIBI B3aMMOJCMCTBUS 3apsSKEHHBIX TEd OT BEIUYUHBI
3apsAZI0B U PACCTOSIHUS MEXK]Y TEIaMH).

Onekrtpuueckoe noJsie. Hanpspk€HHOCTh anekTpuueckoro noss. [IpuHuun cynepro3unun
ANIEKTPUYECKHX MMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snektpuyeckux 3apsaoB. DJIEMEHTApHBIN 3JeKTpudeckuil 3apsia. CrtpoeHue
atoma. [IpoBogHMKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHMS JIEKTPUUYECKOTO 3apsijaa.

DNEKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUSA 3JEKTPUUYECKOro ToKa. McTouHukm
MOCTOSIHHOTO TOKa. JleCcTBUA AIEKTPUYECKOrO0 TOKa (TEMIOBOE, XUMHUYECKOE, MAarHuTHOE).
DNEeKTPUYECKUN TOK B KMJIKOCTSX U ra3ax.

Onektpuueckas nenb. Cuima Toka. DiekTpuueckoe HampsbkeHue. ConpoTHBICHHUE
MIPOBOJIHMKA. YJEJIbHOE CONPOTUBIICEHHE BellecTBa. 3akoH OMa uig  yyacTKa LEMH.
[TocnenoBarenbHOE U ApAILIEIBHOE COEAUHEHUE TPOBOJHUKOB.

PaGota u MoIHOCT 3MEeKTprYecKoro Toka. 3akoH Jlxoynsa—JleHna. DnekTpudeckue emnu
Y IOTPEOUTENH IEKTPUUYECKOM Heprun B ObITy. KOopoTkoe 3aMbIKaHHeE.

[locTrosiHHble MarHuTHl. B3anMoaeicTBHE TOCTOSHHBIX MArHMTOB. MarHutHoe moJe.
MarnuTHO€ noJie 3eMJIM U €ro 3HaueHHe [ *Ku3HU Ha 3emie. OnbIT Dpcerena. MarHutHoe noJjie
ANEKTPUUECKOTO TOKa. [[puMeHeHne 3IeKTpOMaraHuToB B TeXHUKe. JleiicTBe MarHUTHOTO MOJIst
Ha TPOBOJHHUK C TOKOM. OJEKTPOJBHUIaTelb IMOCTOSIHHOTO Toka. Mcmonb3oBaHue
AJIEKTPOJIBUTaTeNel B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apanes. SIBieHue  snekTpomMarHuTHOW  uHAykuuu. IlpaBwio  Jlenna.
OnektporeHepatop. CrocoObl TOMYy4YEHHUS DIEKTPUYECKONW HHEPruu. DIIEKTPOCTAHIIMK Ha
BO30OHOBIISIEMBIX ICTOYHHKAX YHEPTUH.

o ukrowbdrE
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Jemoncmpayuu.

ROo~NoGa~wME

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

DnekTpu3alus Teil.

JIBa poJia 2IEKTPUYECKUX 3apsi0B U B3aUMOICHCTBUE 3apsKEHHBIX TEll.
YCTpOoUCTBO U IEHCTBHE IEKTPOCKOIIA.

OnexTpocTaTUuecKas HHIYKIHS.

3aKOH COXpaHEHUsI DJIEKTPUUECKUX 3apsI0B.

[IpoBOAHMKY W AUDIIEKTPUKH.

MopenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO ITOJIS.
HcTOYHMKH TOCTOSTHHOTO TOKA.

JIeNCTBHS SIIEKTPUYECKOTO TOKA.

DNEKTPUYECKUM TOK B JKHIKOCTH.

I"a30BBIit pazps.

N3mepenune cuiibl TOKa aMIEPMETPOM.

N3mepenue 31eKTpruuecKoro HanpsKeHUs! BOJIbTMETPOM.

Peocrar n marazuH cOnpoOTHBIICHHUIA.

B3anmopeicTBre MOCTOSTHHBIX MAarHUTOB.

MopennpoBaHre HEBO3MOKHOCTH PA3EIICHHS TIOJI0COB MATHUTA.
MopenupoBaHre MarHUTHBIX TTOJIEH MOCTOSTHHBIX MAarHUTOB.
OmneiT Opcrena.

MarauTHO€E 1oJie TOKa. DJIEKTPOMAarHur.

JlelicTBME€ MarHMTHOTO TOJISI HA MPOBOJHUK C TOKOM.
DIEKTPOABUTATEND IIOCTOSTHHOTO TOKA.

HccnenoBanue sIBIEHUS SIEKTPOMArHUTHOW WHIYKITHH.

OnbiTel Dapajes.

3aBUCHUMOCTD HaIlPaBJICHUS MHAYKIIMOHHOTO TOKA OT YCJIOBHUM €ro BOSHUKHOBEHHS.
DIEKTPOreHePATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomel u onvimel.

ocoukrwhE

10.
11.
12.

13.
14.
15.

16.
17.

18.

OnbITh! O HAOITIOAEHHIO IEKTPU3ALMH TEJl HHAYKIHEH U IPU CONPUKOCHOBEHHH.
HccenenoBanue neiCTBUA IIEKTPUUECKOTO MOJIA HA IIPOBOJIHUKH U JUAJICKTPUKH.
C6opka u nmpoBepka pabOThI ANEKTPUUECKON LIEMH MOCTOSIHHOTO TOKa.

W3mepenue u peryinpoBaHUe CHIIbI TOKA.

W3mepenue u peryimpoBaHue HANPSKCHUS.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA, HIYLIETO YEPE3 PE3UCTOP, OT CONIPOTUBIICHUS
PE3UCTOPA U HANIPSHKEHUS HAa PE3UCTOPE.

OneITB, IEMOHCTPUPYIOIUME  3aBUCUMOCTb  DJIEKTPUYECKOIO  COIPOTHBIICHHUSA
IIPOBOJHMKA OT €r0 JJIUHBI, IUIOIAJH IONIEPEYHOrO CEYEHMS U MaTepHalla.

IIpoBepka mnpaBuia CIOKEHUS HANPSHKEHUM INPU IOCIEA0BATENbHOM COECIUHEHHUU
JBYX PE3UCTOPOB.

IIpoBepka npasuiia I CUJIbI TOKA TP MAPALIEIBHOM COEIMHEHUH PE3UCTOPOB.
Omnpenenenne paboOThl AEKTPUUYECKOIO TOKA, UIYLIETO Yepe3 Pe3UCTop.

Onpenenenne MOIHOCTH IEKTPUYECKOTO TOKA, BBIACIAEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYLIETO 4Yepe3 JIAMIIOYKY, OT HANPSKCHUS
Ha HEW.

Onpenenenne KII/[ narpesarens.

HccnenoBanue MarHUTHOTO B3aMMOJIEHCTBHS IIOCTOSIHHBIX MarHUTOB.

W3yueHre MarHuTHOTO IIOJIi IOCTOSIHHBIX MArHUTOB MpHU HMX OOBEAUHEHHM M
pa3eaeHun.

HccenenoBanue AeCTBUA QIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OneIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOIECHCTBUS KaTYIIKH C TOKOM H
MAarHuTa OT CWJIbI TOKA U HAIIPABJICHUs TOKA B KaTYIIIKE.

N3yuenue neicTBUA MArHUTHOTO II0JIS HA IIPOBOJHUK C TOKOM.



19. KoncrpynpoBanue u u3ydeHue paboThl JIEKTPOIBUTATEIS.

20. Usmepenune KITJ{ anekTpoaBuraTesibHOM yCTAaHOBKH.

21. OnpITHl MO WCCIEIOBAHUIO SBJICHHUS 3JCKTPOMAarHUTHOW WHIYKIMU: HCCIEIOBAHUE
M3MEHEHHI 3HaYCHHUs M HAIPaBJICHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJIeHHS.

Mexannueckoe nuxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCHUTEIBHOCTD
MEXaHUYECKOTO JIBW)KECHMs. PaBHOMepHOe mnpsMoJuHEHHoe nABwkeHue. HepaBHomepHOe
npsiMoiMHeHoe aBwkeHue. CpeAHsss U MTHOBEHHAs CKOPOCTh Tejla MPH HEPaBHOMEPHOM
JBKCHUH.

VYckopenue. PaBHoyckopeHHOe npsiMouHelHoe aBrkenne. CBo6oiHoe nageHue. OnbIThI
lanunes.

PaBHOMepHOE ABMKEHUE TIO OKpYXKHOCTHU. [lepron u yactora oOpamienus. JluneitHas u
yrioBasi CKOpocTH. LleHTpocTpeMuTenbHOe YCKOPEHHUE.

[IepBoiit 3akoH Hprotona. Bropoi 3axkon Herorona. Tperuit 3akoH Herortona. IIpunimun
CYNEPIO3UINH CHJI.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHJIa TPEHHUS CKOJIbKEHUSA, CUjla TPEHHS
MOKOSI, IPYTUE BUABI TPEHUSI.

Cuna TsXKECTH W 3aKOH BCEMHUPHOTO TSTOTEHHS. YCKOPEHHE CBOOOJHOIO TMaJeHUs.
JIBrkenne mmaHer Bokpyr Comnna. IlepBas xocmmueckas ckopocte. HeeecomocTs u
Meperpy3Ku.

PaBHOBecue marepuanbHOM Touku. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tea
C 3aKpEIJIEHHOM OChIO BpallleHusl. MoMeHT cuitbl. LIeHTp TskecTH.

Nmnynec Tena. M3menenne mmnynbca. UMnynbc cuiibl. 3aKOH COXpaHEHHS MMITYJIbCA.
PeakTuBHOE IBUKEHHUE.

Mexanuveckass paboTa U MOITHOCTh. PaboTa cuil TsDKeCTH, ynmpyrocTH, TpeHus. CBs3b
SHepruu U paboTel. [loTeHIManbHas SHeprus Tena, MOTHATOrO HaJ MOBEPXHOCTHIO 3EMIIU.
[TorenumanpHas sHEeprus cxaroi npyxuHbl. Kunernueckas sHeprus. Teopema 0 KHUHETHYECKOM
SHEPruu. 3aKOH COXPAaHEHUsI MEXaHUYECKOW SHEPIUH.

emoncmpayuu.

1. HabmroneHue MEXaHUYECKOTO JIBHKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE MyTeH W TPAGKTOPHH IBMKEHHS OAHOTO U TOTO K€ TeJa OTHOCHUTEIbHO

Pa3HBIX TEJI OTCYETA.

3. H3MmepeHue CKOPOCTH M YCKOPEHUS MPSIMOJIMHEHHOTO ABIKEHUS.

4. WccnegoBaHue MPU3HAKOB PABHOYCKOPEHHOTO TBMYKCHHUS.

5. HalGnronenue nBuXeHHS Teja MO OKPY>KHOCTH.

6. HaOmromeHune MexaHHMYECKUX SBICHUH, MPOUCXOAALIUX B cucTeMe oTcuéTa «Tenexka»

pH €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHHHM OTHOCUTEIBHO KaOnHeTa (PU3UKH.

7. 3aBUCHMOCTH YCKOPEHHS TeJIa OT MAcChl Teja U JEHCTBYIOIIECH Ha HETO CUIIBI.

8. Habnronenue paBeHCTBA CHII IPU B3aUMOJCHCTBHUU TE.

9. V3meHeHue Beca Tena MpU YCKOPEHHOM JIBHXKEHUHU.

10. [lepenava uMIynbca mpu B3auMOICHCTBUU TEI.

11. TIpeoOpa3oBaHus SHEPTUU MPU B3AUMOJCHCTBUH TEII.

12. CoxpaHeHue UMIyNbca MPU HEYIPYTOM B3aUMOICHCTBUH.

13. Coxpanenue UMMIyibca Mpu aOCOIIOTHO YIPYTOM B3aHMMOJICHCTBUH.

14. HabmoieHue peakTUBHOTO JBUKCHHUS.

15. CoxpaHneHue MeXaHU4eCKOW SYHEPTUU MPU CBOOOHOM TaICHUH.

16. CoxpaHneHue MeXaHUYECKOM SHEPTUHU MPU ABIKECHUU Tella Mo IeWCTBUEM MPYKUHBI.

Jlabopamopusie pabomot u onvimol.
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10.

11.

KonctpyupoBanue TpakTa Ui pa3roHa W JAIbHEHIIET0 PaBHOMEPHOTO JBIKEHUS
[IapUKa WK TEJIEKKH.

Omnpenenenue cpefaHell CKOPOCTH CKOJKKEHHUS Opycka WM JBM)KCHHUS IIApUKa IO
HAaKJIOHHOM IUIOCKOCTH.

OmnpeneneHue yYCKOpEHHs Tella NMPH PABHOYCKOPEHHOM JIBWXKEHMH IO HAKJIOHHOW
IUIOCKOCTH.

HccnenoBanmne 3aBUCMMOCTH IYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JBIDKEHHH 0e3
HA4aJIbHOW CKOPOCTH.

[IpoBepka THUMOTE3BI: €CIM TPH PABHOYCKOPEHHOM [JBW)KCHHUH 0€3 HadaIbHOU
CKOPOCTM TIyTH OTHOCSTCA KaK psI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEKYTKHA BPEMEHHU OTMHAKOBEI.

HccnenoBanne 3aBHCUMOCTH CHIJIBI TPEHHS CKOJBKEHHUS OT CHJIBI HOPMAJBHOTO
JIaBIICHHUSL.

Onpenenenre ko3pdumeHTa TPEHUS CKOJIBKEHUSL.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenne pabOTHl CHWIIBI TPEHUS TIPH pPAaBHOMEPHOM [BIDKCHHUHM Tella IO
TOPU30HTAIBHON IOBEPXHOCTH.

OmnpeneneHne pabOTHI CHIIBI YIPYrOCTH TPU TOABEME Tpy3a C HCIOJIB30BaHHUEM
HETIOJIBMDKHOTO W TIOJIBMIKHOTO OJIOKOB.

N3yuenne 3aKkoHa COXpaHEHUS YHEPTUH.

Paznen 9. Mexannueckune Kojae0aHusi M BOJIHBI.

KonebarenbHoe apmxeHune. OCHOBHBIE XapaKTEPUCTUKU KojeOaHUM: Mepuoj, 4acToTa,
aMIMTyna. MareMatud4ecKuilT W NOpPYKMHHBIM MasTHUKM. IIpeBpamienne »sHeprum mpu
KoJie0aTeIbHOM JBUKECHUU.

3aryxatonue konebanus. BeiHyxneHHbie kosebanus. Pesonanc. MexaHnueckue BOJHBI.
CpoiicTBa MexaHnueckux BOJH. [IpoioiabpHbIe M onepeyHble BOIHBL. JIJIMHA BOJIHBI U CKOPOCTh
e€ pacnpocTpaHeHusl. MexaHn4ecKHue BOJIHBI B TBEPIOM TeJ€, CECMUYECKUE BOJIHBI.

3ByK. 'poMKOCTB 3ByKa M BbIcOTa ToHa. OTpaxkeHue 3Byka. MIHGpa3Byk U yiIbTpa3ByK.

Hemoncmpayuu.

1. HaGmronenue xosneGaHuil Te MO IEHCTBUEM CHIIBI TSHKECTH U CUJIBI YIPYTOCTH.

2. HaGmronenue xonebaHuii rpy3a Ha HUTH U HA TIPY>KUHE.

3. HaOmroneHune BEIHYXICHHBIX KOJICOAaHHUHN 1 pe30HaHCcA.

4. PacnpocTpaHeHue IpoA0JIbHBIX U MONEPEUYHBIX BOJIH (HA MOJIEIIHN).

5. HaOnroneHnue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTU4ecKuil pe3oHaHC.

Jlabopamopnuie pabomel u onvimel.

1. Ompenenenue 4acTOThl U IEpUOAA KOJIEOAHUN MATEMAaTUYECKOTO MasTHHUKA.

2. OmpezneneHue 4acTOTHI U EPHOJa KOJIEOaHHH MPYKUHHOTO MasTHUKA.

3. HccnemoBaHue 3aBUCHMOCTU IEpHOJA KOJeOaHWIN MMOABEIIEHHOTO K HHUTU Tpy3a OT
JUIMHBI HUTH.

4. WccnegoBaHue 3aBUCHUMOCTH IepHOJa KojeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl
rpysa.

5. TlpoBepka HE3aBUCHMOCTU MEpHOJa KONEOaHWU Tpy3a, MOJBEHIEHHOTO K HHUTH, OT
Macchl rpys3a.

6. OmnbITel, JAEMOHCTPUPYIOIINE 3aBUCHUMOCTh MEpHOJa KoJIeOaHWW TMPY>KUHHOTO
MasTHUKA OT MacChl IPpy3a U KECTKOCTHU MPYKUHBI.

7. VI3amepeHue ycKOopeHUs: CBOOOHOTO MaICHUS.

Pa3nes 10. DneKTpOMarHuTHOE 1M0J1€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
ONEeKTPOMarHUTHOE TNOJie. DJIEKTPOMAarHUTHblE BOJHBL. (CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkana s3nekTpoMarHUTHBIX BOJH. Mcnonp3oBaHe 371EKTPOMAarHUTHBIX BOJIH Ul COTOBOM

CBs3H.



DnekTpoMarHuTHas pupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBoiicTBa 31EKTPOMAarHUTHBIX BOJIH.

2. BouHOBBIE CBOIICTBA CBETA.

Jlabopamopusvie padbomot u onvimel.

1. H3y4yeHue CBOMCTB AIEKTPOMATHUTHBIX BOJH C IOMOIIBI0 MOOHIBHOTO TenedoHa.

Pa3pnen 11. CBeToBbIe SIBJIEHUS.

JlyueBas mopenb cBera. Mcrounuku cera. IIpsMonuHEHOE pacnpoOCTpaHEHUE CBETA.
3armenust Connua u Jlynel. Otpakenue ceta. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.

[Ipenomnenue cBeta. 3akoH mpenomiieHus: cBeTa. [lojiHoe BHyTpeHHEE OTpaKEHUE CBETA.
Hcnonb30BaHNEe NOJHOTO BHYTPEHHETO OTPaXXEHHsI B ONTHUYECKUX CBETOBOJAX.

Jlunza. Xox myueir B nmH3e. OmnTuueckas cucrema (oToammapara, MHKPOCKONa H
Teneckomna. ['1a3 kak ontudeckas cucreMa. baM3opykocTs U 1abHO30PKOCTb.

Paznoxxenue 6enoro cera B criekTp. OnbiTel HptoToHa. ClioskeHnEe CIEKTPaIbHBIX [IBETOB.
Jucnepcus cera.

Jemoncmpayuu.

[IpssMonMHENHOE PACTIPOCTPAHEHHE CBETA.

OtpaxeHue cBera.

[Tonydyenune n300pakeHUI B TUIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKajax.
[Ipenomiienue cBera.

OnTHuYecKkuil CBETOBOJI.

Xon mydeii B coOuparomei JTnH3e.

XoJ my4der B pacCEUBAIOIIEH JIMH3E.

[Tonydyenune n300pakeHUI C TOMOIIIBIO JTH3.

. Ipunaun aeictBusa Goroanmapara, MUKpPOCKOIIA U TEIECKOTIA.

10. Mogens riasa.

11. PaznoxeHue 6e10ro cBeTa B CIIEKTD.

12. Tlomyuenue 6eoro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnuwie pabomel u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH YyIJia OTPaXEHUSI CBETOBOTO JIyya OT yrija MajaeHusl.
2. V3yueHue XapakTepUCTUK M300paKeHUs MPEeaIMETa B ITIOCKOM 3epKajle.

3. HccnenoBaHue 3aBUCMMOCTH yrila MPEIOMIICHUSI CBETOBOTO Jiyda OT yIJia MaJeHUs Ha
IPaHULIE «BO3IyX—CTEKIION.

[TonydyeHue n300paskeHUI C MOMOIIIBI0 COOMPAOIIICH JTUH3HI.

Omnpenenenre HOKYCHOTO PacCCTOSIHUS M ONTUYECKON CHIIBI COOMPAIOIEH JIMH3bI.
OnbITHI MO Pa3IoKEHHUIO OEI0T0 CBETa B CHEKTP.

OnpITHl MO BOCHPUATHIO 1LIBETa MPEIMETOB NMPU UX HAOIIOJECHUHM 4Yepe3 I[BETOBBIC
(UITBTPBI.

Pa3nen 12. KBaHTOBLIC SIBJICHHUS.

OmnsiTel Pesepdopaa u nnanerapuas mojnens aroma. Monens atoma bopa. Mcnyckanue u
norjoueHne ceera aroMoM. KBanTel. JInHeyaThie CIEKTPHI.

PamnoaktuBHOCTE. Anbda, Oera- u ramma-usnydeHus. CTpoeHHEe aTOMHOTO sjpa.
Hyxnonnas monens aromHoro siapa. M3otomsl. PaanoaktuBHble mpeBpaimieHus. I[lepuon
MOJIypacnaa aTOMHBIX sJIEp.

SnepHble peakiui. 3aKOHBI COXPAHEHUS 3apsJ0BOTO U MAacCOBOTO YHCEN. DHEPrHsl CBSA3U
aToMHbIX siaep. CBs3p Macchl W SHepruu. Peakuuu cuHTe3a W AeneHus sjaep. VcToyHuku
sHepruu CoJiHIA U 3BE3NL.

SAnepnas sHepretuka. JleicTBHs paOaKTUBHBIX U3TYYCHHUI HA )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

1. CnexTpsl H3Ty4eHHUs U TOTIIOMICHHUS.

2. ChexTpbl pa3IMYHBIX Ta30B.

CoNR~ LN E
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3. CnexTp BoJopoa.

4. Habmogenue TpekoB B kamepe Bunbcona.

5. Pabora cuérunka HOHU3UPYIOMUX U3TYyICHUH.

6. Perucrpauus u3iaydeHus IPUPOJIHBIX MUHEPATIOB U MPOYKTOB.

Jlabopamopusvie padbomot u onvimel.

1. HaOmroneHue CIUTONIHBIX M TMHEWYAThIX CIIEKTPOB U3ITyICHUSI.

2. HccrnenoBanme TPEKOB: M3MEPEHHE SHEPTHMHM YAaCTHIBI 110 TOPMO3HOMY MyTH (110

dororpadusim).

3. H3mepeHune pagnoakTHBHOTO (OHA.

IHoBTOpHTEILHO-00001IAKOIIINI MOIYIb.

[loBTOpUTENBbHO-0000IIAOIIMKA ~ MOIY/Ib  IpEAHA3HAuY€H JJIs  CHUCTEMaTH3aluud U
0000111eH!S TPEIMETHOTO COAEPKAHUS U OTbITa AEATEIbHOCTH, IPUOOPETEHHOTO MIPH U3yUYEHUU
BCEro Kypca (pU3UKH, a TakkKe IS MOArOTOBKM K OCHOBHOMY I'OCY/IapCTBEHHOMY 3K3aMEHY IO
¢buzuke U1 00yJaromuxcs, BBIOpaBIIMX 3TOT YU€OHBIN MPEIMET.

[Ipy wW3ydYeHWUM MJaHHOTO MOJXYJIS pPEATM3YIOTCS W CHCTEMATH3HPYIOTCS  BUBI
NEeSITeIbHOCTH, Ha OCHOBE KOTOpPBIX OOECHeuMBaeTcs JOCTHXKEHHE TMPEAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX PE3yJIbTaTOB 00ydeHHs, (HOPMUPYETCS €CTECTBEHHOHAY4Has
IPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCICIOBAHMS SBICHHNA TPUPOIBI M TEXHUKH,
OBJIAZICHUE YMEHUSMHU OOBSICHATh (U3UYECKUE SIBICHUS, MPHUMEHSS TIONydYeHHBIC 3HAHWS,
pelarth 3a/1a4u, B TOM YHCIie KaYeCTBEHHbIE 1 SKCIIEPUMEHTAIIbHBIE.

[IpyHIHMNMAIBHO IEATEIBPHOCTHBIN XapaKTep AJAHHOTO pasjiena pealn3yercs 3a CYET TOTo,
9YTO 00y4aroLMecs BHIMOIHSIOT 33/1aHUs, B KOTOPBIX UM Ipeasiaraercs:

Ha OCHOBE MOJYYE€HHBIX 3HAHUI paclo3HaBaTh U HAYYHO OOBSACHATH (PU3HUECKUE SIBIICHUS
B OKPYXaIOIIel PUPOJE U OBCEIHEBHOM KU3HU;

UCIOJIb30BaTh HAyYHbIE METOMIbI UCCIENA0BAHUS (PU3NUECKUX SIBICHUH, B TOM 4HCIe OIS
IIPOBEPKH MIIOTE3 U MOJIYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayyHbIE OCHOBBI HambOoJIee BAXKHBIX JOCTUKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HamnpuMmep, MPaKTHYECKOTO MCIOJIb30BAaHMUS PA3IUYHBIX HMCTOYHMKOB 3HEPIUM HA OCHOBE
3aKOHa IIpEBpaLLECHUs u COXpaHEHHUs BCEX U3BECTHBIX BUJIOB SHEpru



INVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATBI

N3ydyenne ¢u3ukun Ha YypOBHE OCHOBHOTO 00IIero oOpa3oBaHWs HAmNpaBlIeHO Ha

JOCTHIKEHHUE TIMYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

e 1) MaTPpHOTHUYECKOT0 BOCIIUTAHUSA:

e [] mposiBJICHHE MHTEpPECA K UCTOPUU M COBPEMEHHOMY COCTOSTHUIO POCCUMCKON (hU3nuecKkoit
HayKH;

e [] IICHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

e 2) rpa:kIaHCKOro0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

e [J] TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJICHUU OOIIECTBEHHO 3HAYMMBIX U 3THUECKHUX
po6JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHHUEM JTOCTHKEHUN (U3HKY;

e [] 0CO3HAaHME BAXKHOCTH MOPATbHO-ITUYECKUX MPUHIIUIIOB B JIEATEILHOCTH YIEHOTO;

e 3))3CcTeTHYeCKOro BOCTIMTAHUS:

e [ BOCHPHUSTHE ICTETHYECKUX KAYECTB (PU3MUECKON HAyKH: €€ TapMOHUYHOTO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

¢ 4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

e [] oco3HaHHE IEHHOCTH (PU3NYECKONW HAYKH KaK MOIIHOTO MHCTPYMEHTA TO3HAHUS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUI, BaXKHEHIIEH COCTABISAIOIIEH KyIbTYphI;

e [] pa3BuTHE HAyYHOU JTFOOO3HATEIHPHOCTH, HHTEPECA K UCCIIEI0BATENHCKOM JACSITEIIBHOCTH;

e 5) popMupoBaHus KyJbTYPbI 310POBbSI M SIMOIMOHAJIBLHOI0 0J1Ar0NOJy YU :

e [] oco3HaHME IEHHOCTH Oe30macHOr0 00pa3a >KU3HHW B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpE, B@KHOCTH TMpaBWJI OE€30MacHOrO IMOBEACHUS Ha TpaHCIOpTe, Ha JOporax, ¢
ANEKTPUYECKUM U TEIJIOBBIM 000PYI0OBAaHUEM B IOMAILIHUX YCIIOBHUSX;

e [ chopMupoBaHHOCTH HaBbIKa pedICKCHUHU, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY W TaKOTO
K€ IIpaBa y Jpyroro 4eyoBeKa;

e 6) TPYyA0BOr0 BOCIIUTAHMS:

e [] aKTUBHOE y4yacTHe B PEIICHUU MPAaKTUYECKUX 3a7ad (B paMKaxX ceMbH, 00pa3oBaTeNIbHOM
OpraHu3aliy, Tropoja, Kpas) TEXHOJOTMYECKOM U  COLMAJbHOM  HANpaBICHHOCTH,
TpeOyIOIMHMX B TOM YHCIe U GU3NUECKUX 3HAHUM;

e [] uHTepec K NPaKTUUECKOMY U3YUEHHUIO MPOQeccuii, CBA3aHHbBIX C HU3UKOM;

e 7)3K0JIOTHYECKOI0 BOCTIUTAHUS:

e [] opueHTalMs Ha NpUMEHEHHE (PU3MUECKUX 3HAHUU s pelIeHus 3agad B 00JacTu
OKpYXarollel Cpefpl, MIAHUPOBAHUS MOCTYIIKOB M OLICHKHM KX BO3MOYKHBIX IOCIEACTBUI
JUISL OKpY>KaroLel cpebl;

e [] oco3HaHue TI00aTbHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM U MMyTeH UX peIIeHHUS;

e §8) ajanTanyMu K N3MEHSIOUIUMCS YCJI0BUSIM COUMATbHOM M PUPOAHOM Cpelbl:

e [] moTpeOHOCTHP BO B3aUMOJCWUCTBUU TPU BBHIMOJTHEHUHM UCCIEIOBAHUNA U TMPOEKTOB
(bu3nuecKoi HaNpaBJICHHOCTH, OTKPBHITOCTh OMBITY M 3HAHUSIM JIPYTHX;

e [] MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO IESITEIIbHOCTD;

e [] moTrpeOHOCTH B (POPMHPOBAHUM HOBBIX 3HAHUI, B TOM 4ucie (HOpPMyTUpOBATh UIEH,
MOHATHS, TUTIOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;

e [] oco3HaHue 1e(pUIIUTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH B 00IacTH (DPU3UKH;

e [] IuTaHUPOBAHME CBOETO PA3BUTHSI B MPUOOPETEHUU HOBBIX (PU3MUECKUX 3HAHUM;

e [] cTpeMieHHE aHAJM3UPOBATh U BBISBIATH B3aUMOCBSI3W TPUPOJBL, OOIIECTBA H
HSKOHOMHKH, B TOM YHCJIE C UCTIONB30BaHUEM (PU3NIECKIX 3HAHMUIA;

e [] OlEHKAa CBOUX JIEWCTBUH C Y4€TOM BIHUSHUS Ha OKPYXKAIOUIYIO CpPEly, BO3MOXKHBIX
rI100aTbHBIX TOCIEICTBUH.



METAINIPEIMETHBIE PE3YJIBTATHI

B pesynbraTe OCBOEHHMsS IporpaMMbl IO (U3UKE HA YPOBHE OCHOBHOIO OOILEro
oOpazoBanusi y oOyuatomerocs OyayT CcGOpMHpPOBaHBI MeTamnpeaMeTHble pe3yJbTaThl,
BKJIIOYAIOIME TIO3HABaTeIbHbIC YHHBEpCAJbHbIE Yy4eOHBbIE JEWCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYIATUBHbIE YHUBEPCAIbHbIEC yUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y‘leﬁHble JeHCTBUS

ba3oBble Jornveckue a1ecTBUS:

BBISIBIISITh M XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKN 0OBEKTOB (SBICHUI);
YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIaCCU(PUKAIIMKI, OCHOBAHUS JJIsi 0000IIEeHUS
Y CpaBHEHHS,

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B pacCMaTpUBaeMbIX (akTax, JaHHBIX U
HaOIOCHUSAX, OTHOCSAIIUXCS K (PU3UUECKUM SIBJICHUSM;

BBIABJIATE HNPUYHUHHO-CICACTBCHHBIC CBA3W IIPU H3YUYCHHUUN q)HSI/I‘IGCKI/IX SIBIICHUN W
IponecCcoB, ACIaTb BBIBOJbI C HCIOJB30BAHUCM JICAYKTUBHBIX W HWHAYKTHUBHBIX
YMO3aKJ'IIO'-IeHI/II\/II, BBIZIBUT'aTh TUIIOTE3bI O B3aUMOCBI3AX CI)I/I?,I/I"IeCKI/IX BCJIIMYNH,
CaMOCTOSITEJIbHO  BBIOMpATh CHOCOO pemieHuss y4dyeOHOW (u3MUecKod 3agauu
(cpaBHEHHE HECKOJIbKUX BapUAHTOB pEIICHHs, BHIOOp Hamboyiee MOIXOMIAIIETO C
Y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarejbCKHe AeiCTBHS.

HCII0JIb30BaTh BOMPOCHI KaK MCCIICOBATEIILCKIUI HHCTPYMEHT TIO3HAHWS;

MPOBOJUTH IO CAMOCTOSITEJIbHO COCTAaBJICHHOMY IUIAHY OIIBIT, HECIIOKHBIN
(bM3UYECKUI SIKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNEe (DU3NIECKOTO SBIICHHUS;
OIICHUBATh Ha MPUMEHUMOCTh W JOCTOBEPHOCTh WH(POPMAIIHIO, MOIYYCHHYIO B XOJC
WCCIICIOBAHUS UJTH SKCTICPUMEHTA,;

CaMOCTOSTENIPHO  (popMynupoBaTh 000OIIEHUST W  BBIBOJABI 10  pe3yjbTaTaM
MPOBEAEHHOTO HAOJIOICHUS, OTIBITA, UCCIICIOBAHYS,

MIPOTHO3UPOBATh BO3MOYKHOE JNANbHEHIIee pa3BUTHE (PU3MUYECKHUX MPOIECCOB, a TAKXKE
BBIJIBUTATh MIPE/IIOI0KEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX M KOHTEKCTAX.

Pa6ora ¢ undopmanmeii:

MPUMEHSATh Pa3IHMYHbIE METOJbl, UHCTPYMEHTHI M 3alpoChl MPH TOUCKE M OTOOpE
MHGOPMAIIMU WK TAaHHBIX C YIETOM MPEIUIOKEHHON yueOHOM (PU3MYEeCKOH 3a/1auH;
aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh M WHTEPIPETHUPOBATh MHPOPMALIUIO PA3THUHBIX
BUJIOB U ()OPM TIPEICTABIICHHUS;

CaMOCTOSITEJILHO BBIOMPATh ONTUMAIBHYIO (OpPMY TpEACTaBICHUsS HHPOpPMAIUU WU
WUTIOCTPUPOBATh pPelIacMble 3a7ayll HECIOXKHBIMH CXEMaMH, JharpaMMaMHd, WHON
rpaduKol U UX KOMOMHAIUSAMHU.

KoMMmyHnKaTHUBHBIEC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:

B X0Je 0OcCyXaeHus y4eOHOro Marepuana, pe3yJabTaToB J1abOpaTOpHBIX paboT U
IIPOEKTOB 3aJ[aBaTh BOIPOCHI IO CYLIECTBY 00CYKJaeMOil TeMbl U BbICKA3bIBaTh UJICH,
HalleJICHHbIE Ha PEelIeHUe 3a/1a41 U MoAJepKaHue 01aroKenaTebHOCTH O0IeHHS;
CONOCTABJIATh CBOM CYXKICHHMS C CYXKJIECHUSMH JPYTMX YYacTHHKOB JHajora,
oOHapyXUBaTh pa3IMYMe U CXOJICTBO MO3UIINH;

BBIpaXKaTh CBOIO TOUKY 3pEHMSI B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

NyOJIMYHO  MPEACTABIATh  PE3YAbTaThbl  BBINOJHEHHOTO  (PM3UYECKOTO  OIBITa
(3KCIIepUMeHTa, UCCIIEA0BAHMS, TPOCKTA);

MOHMMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAaHIHONW M WHAMBUIAYaJbHOW pabOThHI
MIPU PEIICHUH KOHKPETHON (pU3UYECKOi mpoOIemMbl;



NPUHUMATh LEIM COBMECTHOW JAESATEIbHOCTH, OPraHU30BbIBATH JEHUCTBUA MO €€
JOCTHXKCHHIO: PACIIPEACIIATh POJIU, 00CYKAaTh MPOIECChl U PE3YJAbTAaThl COBMECTHOM
paboThI, 00001IaTH MHCHHSI HECKOJIBKUX JTFO/ICH;

BBINIOJIHATH CBOKO 4YaCTh pabOTHI, JOCTUras KAadeCTBEHHOTO pe3yjibTaTa MO CBOEMY
HAMNpPAaBJIECHUIO U KOOPAUHUPYS CBOU JICUCTBUS C IPYTUMH WICHAMUA KOMaH/IbI;
OIIEHMBATh KayeCTBO CBOET0 BKJaJa B OOMIMH MPOAYKT TIO KPHUTEPHUSIM,
CaMOCTOSITEIIBHO CPOPMYITHPOBAHHBIM YIACTHUKAMHU B3aHMOJICHCTBHSL.

PerJIHTI/IBHbIe YHUBEpPCAJIIbHbIC y‘leﬁl—[ble JeHCTBUS

Camoopranu3anusi:

BBISIBJISITH MTPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYalUsIX, TPEOYIOMUX Ul pEeLICHUS
(bu3nyecKux 3HaHU;

OpUEHTUPOBAThCSA B Pa3IMYHBIX MOJXOJaX MPHUHATHS pelleHud (MHIUBUAYyaJIbHOE,
MPUHSATHE PEIIEHUs B TPYIIE, IPUHATHE PELIEHUN FPYNIOn);

CaMOCTOSITEJIBHO COCTAaBJISATh AJNTOPUTM pelleHus (U3MYECKON 3aJayd WM IUIaHa
UCCIIEIOBAaHUS C Y4ETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBAaTh NpesiaraéMble BapUaHThl pEelICHU;

JienaTh BbIOOP U OpaTh OTBETCTBEHHOCTH 3a pPEIlICHHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh a/IeKBaTHYIO OLIEHKY CUTYyalluu U IpeJyiaraTh IiaH e€ U3MEeHEeHMUS,

OOBSACHATh MPUYMHBI JOCTH)KEHUS (HEAOCTHXKEHHUS) pe3yJabTaToB JAEATEIbHOCTH,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JAEATEIHHOCTD (B TOM YHUCIIE B XOJ BBIMOJHEHUS (DU3MUECKOTO
HCCIIEIOBAHUSl WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB, HM3MEHHUBIIMXCS
CUTYaIlU}, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYAHOCTEI;

OIICHUBATh COOTBETCTBUE PE3YNIbTaTa €N U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO JPYroro yeioBeKa B XOJE CIopa WK AUCKYCCHH Ha HAyYHYIO
TEeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY IPYroro;

MpU3HaBaTh CBOE MpaBO Ha OIMMOKY MpU peleHUH (U3NYECKUX 3alad WU B
YTBEPXKACHUAX Ha HaAyYHbIE TEMbI M TaKOE K€ MPaBo IPYroro.

INPEIMETHBIE PE3YJIBTATbBI

7 Kjacc

WCIIOJIb30BAaTh MOHATHS: (U3MUECKHUe ¢ XUMUYECKHe SBICHUS, HaOII0IeHHeE,
AKCIEPUMEHT, MOJIEJb, TUIIOTE3a, CAUHUIBI (PU3HMUECKUX BEIMYUH, aTOM, MOJIEKYIa,
arperatHble COCTOSIHMS BellecTBa (TBEpAOE, >KHIKOE, ra3000pa3HOE), MEXaHHUECKOe
IBUKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE, NPSIMOJMHEHHOE),  TpaeKTOpus,
paBHOAEWCTBYIOIIAA cuiia, nedopmanus (ympyras, IUTacTUYecKas), HEBECOMOCTD,
COOOIIAOIINECS COCY/IBI;

pasnuuath sBieHus (audQysus, TernaoBoe IBMKEHHE YacTUIl BEIIECTBA, pABHOMEPHOE
JNBUKEHHUE, HEPAaBHOMEPHOE IBUKEHUE, WHEPLHUs, B3aUMOJICHCTBUE TEIll, pAaBHOBECHE
TBEPABIX TEJI C 3aKPEIJIEHHOMW OChIO BpalleHMs, Iepegadya JaBJI€HUsS TBEPIbIMHU
TeIaMHU, KUAKOCTSIMHU U Ta3aMu, aTMOC(hEepHOe JaBleHue, IIaBaHue Tel, MPEBpalleHus
MEXaHUYECKOM PHEPTUH) TI0 OTMMCAHUIO UX XapaKTEPHBIX CBONCTB M HA OCHOBE OTIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (GUZNYECKOE SIBIICHUE;

pacrmo3HaBaTh MPOSBIEHUE U3YYCHHBIX (DU3MUECKUX SBICHUN B OKPYKAIOIIEM MHpE, B
TOM 4ucie (QU3NYECKHE SBICHUS B MPHUPOJAE: MPUMEPHI JBIKEHUS C Pa3IUYHBIMU
CKOPOCTSIMU B JKMBOM M HEXHUBOW MNpUpOJE, ACHCTBUE CUJIBI TPEHHUS B MPUPOJE U
TEXHUKE, BIHUSHHE aTMOC(PEPHOTO AABIICHUs Ha XUBOW OpraHu3M, IUIaBaHUE pPhIO,



pBplUaru B TEJI€ YEJIOBEKA, IPU 3TOM IEPEBOIUTH IPAKTHUUECKYIO 337ady B y4eOHYIO,
BBIJICJIATD CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUMH;

OTMCHIBATH U3YUYEHHBIC CBOMCTBA TeN U (pU3MUECKHE SBICHUS, UCTIONB3Ys (PU3HUECKHE
BEIMYUHBI (Macca, 00BbEM, IUIOTHOCTH BELIECTBA, BPEMs, IyTh, CKOPOCTb, CPEIHSSA
CKOpPOCTb, CHJIA YIPYrOCTH, CHJa TSDKECTH, BEC Tella, CWJIa TPEHUs, JaBIICHUE
(TBEpIoro Tema, XKUAKOCTH, ras3a), BBITAJIKUBAIOLIAs CHJIA, MEXaHUYecKas padora,
MOIIIHOCTh, IUJIEYO CHJIBL, MOMEHT CHJIbl, KOX(QQHUIMEHT TIOJE3HOTo JIeHCTBUS
MEXaHHU3MOB, KMHETHYECKas U MOTEHLMAJIbHAs 3HEPIusi), IpU ONUCAHUM IPABUIHHO
TPAaKTOBATh (PM3MUECKUI CMBICI UCTIOJIB3YEMBIX BETUYNH, HX 0003HAYCHHS U €AMHUIIBI
(U3NYECKUX BEIUYMH, HAXOTUTHh (POPMYIIBI, CBSA3BIBAIOIIME IAHHYIO (PU3HUECKYIO
BEJIMYUHY C JPYTUMH BEIUYMHAMH, CTPOHUTH Tpa(UKH H3YYEHHBIX 3aBHCHUMOCTEH
(bMBUYECKUX BEIIMYUWH;

XapaKTepU30BaTh CBOICTBA Tes, (PU3MYECKHUE SIBICHHUS M IPOLECCHI, HCIOJB3Ys
TpaBUJia CJIOKEHHUS CWJI (BJOJh OJHOW TpsiMoii), 3akoH ['yka, 3akon [lackains, 3akoH
Apxumena, mMpaBUJIO paBHOBECHs pblyara (0J0Ka), «30JI0TO€ IMPaBUIIO» MEXaHUKH,
3aKOH COXPAaHEHUS MEXaHWUYEeCKOM DSHEpruu, IpH OSTOM J1aBaTb CIOBECHYIO
(hopMyTHMPOBKY 3aKOHA U 3aMMCHIBATh €T0 MaTEMaTHUYECKOE BBIPAXKEHHUE;

OOBSACHATh (U3UYECKUE SBJICHMS, MPOLECChl M CBOWCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTYallMi NPaKTUKOOPHEHTHUPOBAHHOIO XapakKTepa: BBIABIIATh MPUYUHHO-
CJICICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHUE U3 1 —2 JTOTMYECKHX IIaroB ¢ OMopoi Ha 1—
2 W3y4eHHBIX CBOWCTBa (PU3MUECKUX SIBICHHM, (QU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemate pacy€rHple 3agaud B 1-2 neicTBUs, HMCHONb3ysd 3aKOHBI U (DOPMYIIBI,
CBs3bIBAlOIIME (DU3UYECKUE BEJIWYMHBI: HAa OCHOBE aHajM3a YCIOBHUS 3a7a4yM
3alUCBIBATh KPAaTKOE YCIOBUE, MOJCTABIATh (PU3NYECKHE BEIWYMHBI B (OPMYJBl U
IIPOBOJIUTh PAcu€Thl, HaXOAUTh CIPABOYHBIC JAaHHbIE, HEOOXOAMMBIE Il PELICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTb NOJTYYEHHON (PU3NYECKON BEIINYMHBI,
pacro3HaBaTh HpPOOJEMbI, KOTOPbIE MOKHO pPEUIMTh INPU HMOMOIIM (PU3HUECKHX
METOJOB, B OIMCAaHUM MCCIEAOBAHUSA BBIICIATH IPOBEPAEMOE IPEIIOJIOKEHUE
(runore3y), pas3auyaTh W HUHTEPIPETHPOBATH IOJYYEHHBIH pe3ysibTaT, HaXOAUTh
OLIMOKHU B XOJI€ OIIBITA, JIe/1aTh BBIBOABI 110 €T0 PE3yJIbTaTaM;

IIPOBOJIUTH OIBITHI 110 HAOIIOAEHUIO (PU3MUECKUX ABJICHUNA WM (PU3MUYECKHX CBOWCTB
Tesl:  (OpPMYJIMPOBaTh IPOBEPSIEMbIE NPEINOI0KEHUS, COOUpaTh YCTAHOBKY W3
IIPEUI0KEHHOT0 000pYA0BaHU, 3alUCHIBATh X0 ONbITa U (OPMYJIUPOBATH BHIBOJIBI;
BBITOJIHATh IPSMbIE U3MEPEHMs PACCTOSIHUSL, BPEMEHH, MACChl Tena, 00bEéMa, CHIIbI U
TeMIIepaTypbl ¢ HUCHOJb30BAaHUEM aHAJIOTOBBIX M IM(POBBIX MPUOOPOB, 3aMUCHIBATH
MoKa3aHus MpUOOPOB ¢ YUETOM 3aJaHHOI a0COIIOTHOM MOrpelIHOCTH U3MEPEHUH;
IIPOBOJIUTH UCCIIEZOBAaHUE 3aBUCUMOCTH OJHOM (PM3UUECKOI BEIMUYUHBI OT APYTroH ¢
UCIOJIb30BAHUEM HPSAMBIX U3MEPEHUH (3aBUCMMOCTH IIYTH PAaBHOMEPHO JIBHXKYLLETOCS
T€JNa OT BPEMEHM JIBWKEHUS TeEJla, CHJIBI TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa
0o0pabOTKM TOBEPXHOCTEH Tel M HE3aBUCUMOCTH CWJIbl TPEHHUS OT IUIOLaau
COIIPUKOCHOBEHUS TEJI, CUJIBI YIPYTOCTU OT YAJIUHEHHUs IPYKUHBI, BBITAIKUBAIOLIEH
cuiibl 0T 00BbEMa NOTrpYyXKEHHOM YacTM Tela M OT IUIOTHOCTU JKUIKOCTH, €&
HE3aBUCUMOCTH OT IUIOTHOCTHU Tela, OT IJIyOMHBI, Ha KOTOPYIO MOTPYKEHO TeJo,
YCIOBMH IJIaBaHMS TeN, YCJIOBHM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM y4eOHOro HCCIENI0BaHMs, CcOOMpaTh YCTAHOBKY M  BBINOJIHATh
U3MEpEHHs, clenysd MpeUIOKEeHHOMY IUIaHy, (PMKCHPOBATh Pe3yJbTaThl MOJYYEHHOMH
3aBUCUMOCTH (PU3MYECKUX BEIMYUH B BHJIE MPEUIOKEHHBIX TaONMMUIl U TpaduKoB,
JIeJIaTh BBIBOJBI 110 PE3YJIbTATAM UCCIIEIOBAHMS;



8 kiacc
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MPOBOJIUTh KOCBEHHBIE H3MEpPEHHS (PU3MUECKUX BEIMYMH (TUIOTHOCTH BELIECTBA
KUAKOCTU M TBEPIOrOo TeNa, CWJIA TPEHUS CKOJIBXKEHUS, JaBJICHUE BO3/AYyXa,
BBITAIKMBAIOIIAS. CHJIA, JEHUCTBYIOIIAs Ha IOTPYKEHHOE B KUJIKOCTh TEJO,
KOA(QHUIMEHT TOJE3HOTO JEHCTBUS MPOCTHIX MEXaHU3MOB), CIEAyd IMPEIOKEHHON
WHCTPYKILUU: TIPU BBITIOJTHEHUN U3MEPEHHI COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBIUUCIIATH 3HAUEHUE UCKOMOM BEIMYUHBI,

coOmoaaTh TMpaBWjia TEXHUKA O€30MacHOCTH 1pu pabore ¢ J1abOpaTOpHBIM
o0opyoBaHuEM;

yKa3blBaTh MPUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIIMECS COCY/bl, OapoMeTp, pblyar, NOJBUXKHBIA U
HEMOABWKHBIN OJIOK, HAaKJIOHHAs INIOCKOCTH;

XapaKTepU30BaTh NPUHLUIBI JIEHCTBUS U3YyYEHHBIX NPUOOPOB M TEXHHUYECKHUX
YCTPOICTB € OMOpPON Ha HUX OMHCAaHMs (B TOM YMCIE: MOAIIUIHUKH, YCTPOHCTBO
BOJIONIPOBOJIA, TUAPABIMYECKHI Ipecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), MCIOJIb3Ysl 3HaHHUA O CBOMCTBaX (PU3MUECKUX SIBIEHUN U HEOOXOAUMBbIE
(u3nueckue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJUTh TpUMEphl (HaXOAWTh HWHGOpPMALUI0 O TMpUMEpax) MPaKTHYECKOTO
WCIOJIb30BaHUs (DU3MUECKUX 3HAHWM B TOBCEIHEBHOM JKHU3HH s oOecreueHus
0e30MacHOCTH TpHU OOpalieHuH ¢ OpudopaMU M TEXHUYECKHMMH YCTPOWCTBaMU,
COXPAaHEHHUS 3/J0pPOBbsI M COOJIIOJIEHUS HOPM OSKOJOTMYECKOrO IMOBEACHUS B
OKpYKarollen cpene;

OCYILIECTBIISITh OTOOp HMCTOYHHKOB HHpoOpManuu B HTepHETe B COOTBETCTBUU C
3aJJaHHBIM TMOMCKOBBIM 3alPOCOM, HAa OCHOBE MMEIOLIUXCS 3HAHUI U MTyTEM CpaBHEHUS
pa3IUYHBIX UCTOUYHUKOB BBIJICNIATh HHPOPMALIHIO, KOTOPasl SIBJISIETCS TPOTUBOPEUNBON
WA MOXKeET OBITh HEJOCTOBEPHOM;

UCIOJb30BaTh IPU BBINOJHEHUN Yy4eOHBIX 3alaHUN HAyYHO-IOMYJSIPHYIO JINTEPATYpy
(GU3NYECKOro COAEp)KaHUs, CIpPaBOYHbIE MaTepualbl, pecypchl cetu MHTepHer,
BIAQJIeTh NPUEMAMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHMs HHGOpMAUU U3
OJIHOM 3HAKOBOM CUCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE NMHUCbMEHHbIE M YCTHbIE COOOLIEHHS Ha OCHOBE 2—3
HCTOYHHUKOB MH(POPMALUHN (PU3HUECKOIO COJEPIKAHUSA, B TOM YUCIIE IYOJUYHO Jes1aTh
KpaTKHe COOOLIEHUs O pe3ysIbTaTax MPOEKTOB MM Y4eOHbIX MCCIEJOBAHUMN, IIPU 3TOM
IPaMOTHO HCHOJb30BaTh M3Y4YEHHBIH NOHATUHHBIN anmapaT Kypca (HU3UKH,
COIPOBOKIATh BBICTYIIJICHUE IIPE3ECHTALUEMH;

IIPYU BBIMOJIHEHUU YYEOHBIX IIPOEKTOB M HUCCIIEIOBAHUI pacnpenensaTh 00A3aHHOCTH B
IpyIIe B COOTBETCTBUM C IIOCTABJICHHBIMU 3a/1adaMH, CJIEAUTD 3a BBIIIOJHEHUEM IUIaHA
NeUCTBUM, aJieKBaTHO OLICHMBAaTh COOCTBEHHBIH BKIJIAJ B JAEATENBbHOCTb IPYIIIHI,
BBICTPAaNBAaTh KOMMYHHUKAaTHBHOE B3aUMOJCHCTBHE, YUUTHIBAsI MHEHUE OKPY/KAIOIIUX.

WCIIOJIb30BaTh TOHATHS: Macca W pa3Mepbl MOJICKYJ, TEIUIOBOE JBIKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHHS BEUISCTBA, KPUCTAUIMUECKHE M aMOp(dHBIC Tela,
HACBHIIIICHHBIA ¥ HEHACBIIICHHBIN Tap, BJaKHOCTh BO3/lyXa, TEMIIEpPaTypa, BHYTPECHHSS
SHEPTHs, TCIIOBOM JIBUTATEIb, JICMEHTAPHBIA AJIEKTPUUYCCKHIA 3apsijl, JIEKTPUYECKOE
MoJie, TIPOBOJHHUKH M JAMAJICKTPHKH, TOCTOSHHBIA AJIEKTPUUYSCKHA TOK, MarHUTHOE
oJie;

pa3nuyath SBJICHUS (TEIUIOBOE pACHIMPEHHE M CXKaTHe, TEeIulolepe/iava, TerIoBOe
paBHOBECHE, CMauyWBaHHWE, KANWUIAPHBIC SBJCHUS, HWCHApeHHe, KOHJCHCAIMS,
[JIaBJIEHUE, KPUCTAJTU3AITUS (oTBepacBaHuE), KHIIEHHUE, Terionepeaaya
(TETUIONPOBOTHOCTh, KOHBEKIIMS, HM3JyYCHUE), DJICKTPU3AIlUs TEJ, B3aUMOJICHCTBUEC
3aps/ioB, JCHCTBUS IJIEKTPHUECKOTO TOKA, KOPOTKOE 3aMbIKAHHWE, B3aMMOJICHCTBHEC



MAarHuTOB, JCHCTBHE MAarHUTHOTO IOJS Ha MPOBOJHHUK C TOKOM, 3JIEKTPOMArHUTHAS
WHJYKIUS) 10 ONHUCAHMI0 UX XapaKTEpPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINUX TaHHOE (GU3NIECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (DM3MUECKUX SBICHUN B OKPYKAIOIIEM MHUpE, B
TOM dYuciae (uU3MYecKne SBICHUS B TPUPOJIE: TOBEPXHOCTHOE HATSIKCHHE U
KamWUIIpHBIE SBJICHUS B TPHUPOJE, KPUCTAUIBI B mpupojne, uziaydeHue CoJiHIa,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHE pOCHl, TyMaHa, HHEs, CHera,
IEKTPUYECKUE SIBICHUS B atMocdepe, dJIEKTPUYECTBO JKUBBIX OPraHHU3MOB,
MAarHuTHOE ToJie 3eMJIH, Jpeiid MOJIIOCOB, POJIb MATHUTHOTO TMOJISI AJIsl JKM3HU Ha
3emiie, TOJIIPHOE CHUSHHUE, TIPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICIISATE CYIIICCTBCHHBIE CBOMCTBA (TIPU3HAKY ) (PU3UYCCKUX SBIICHUMH;

OTIMCHIBATh U3yYEHHBIC CBOMCTBA TEN M (PU3UUYECKUE SBIICHUS, UCTIONB3Ys (U3HUUECKUE
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHsISI JHEPrus, KOJUYECTBO TEIUIOTHI, y/eIbHas
TEIUIOEMKOCTh ~ BEILIECTBA, yJeJlbHasg TEIUIOTa IUIABJICHUS, YyJAeIbHAas TeIuloTa
napooOpa3oBaHus, yJelbHasl TEIUIOTa CrOpaHHUs TOIUIMBA, KOA(Q(QUIMEHT MO0JIE3HOTO
JEHUCTBUS TEIJIOBOM MAIIIMHBI, OTHOCUTENIbHASI BIIAXXHOCTh BO3/yXa, JJIEKTPUUYCCKUN
3aps], CuUjla TOKa, DJJIEKTPUYECKOE HallpshDKEHHE, COMPOTHUBIEHUE IPOBOJIHUKA,
yAEIbHOE CONPOTUBIIEHUE BEUIECTBA, pa00Ta U MOLUTHOCTD 3JIEKTPUUECKOTO TOKa), PU
OTMCAaHUU TPABUIBHO TPAKTOBATh (PU3WYECKUA CMBICI HCIOJIB3YEMBbIX BEIHYHH,
0003HaYCHHS U €MUHUIBI (PU3NYECKUX BEJIIMYMH, HAXOJUTHh (DOPMYJIBI, CBS3BIBAIOIINE
JAaHHYIO (U3WYECKYI0 BEIMYMHY C JPYTUMU BEJIHYUHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NIECKUX BEITHYNH;

XapaKTepU30BaTh CBOMCTBA TeN, (PU3WYECKUE SBICHUS M TMPOIECCH, HCIOIB3YS
OCHOBHBIE TIOJIOKEHHUS MOJIEKYISIPHO-KMHETUYECKOM TEOpUM CTPOEHHUS BEIIeCTBa,
MPUHIUI  CYNEPHO3UIUMN Toje (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsga, 3akoH Oma i ydacTka menu, 3akoH J[koyns—JIeHna, 3aKkoH COXpaHEHUs
SHEpPruM, MpPU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHAa M 3alHCHIBATH €ro
MaTeMaTH4eCKOEe BhIPaXKEHHE;

OOBACHATH (pU3MUECKHE TPOIECCHl W CBOMCTBA Tell, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYyaIuit MPAKTUKOOPUEHTHUPOBAHHOTO Xapakrepa: BBISIBIISITH
MIPUYUHHOCIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHWE M3 1—2 JIOrMYECKHUX LIaroB C
oTnopoit Ha 1—2 M3y4EHHBIX CBOMCTBA (PU3NUYECKUX SBJICHHH, PU3MUESCKUX 3aKOHOB HJIN
3aKOHOMEPHOCTEII;

pemath pacy€THble 3agaud B 2—3 JEHCTBUS, HCHOJIb3yd 3aKOHBI U (HOPMYIIBI,
CBs3bIBAaIOIIME (DU3MUECKHE BEJIWYUHBI: HAa OCHOBE aHaluM3a YCIOBUA 33Ja4yu
3aMMChIBaTh KPAaTKOE YCIOBUE, BBIABISATH HEIOCTATOK JAHHBIX IS PEIICHUS 3a]auu,
BBIOMPATH 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE IS €€ PelIeHHUs], IPOBOUTH PACUETHI U
CpaBHHBATh MMOJYUYEHHOE 3HAUCHHE (PU3MUECKOI BETUYMHBI C U3BECTHBIMU JTAHHBIMU;
pacmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOKHO PELIUTh MPU TMOMOIIU (PUIUYECKUX
METO/IOB,  HCHOJb3ysd  ONWUCAHUE  HCCIEAOBaHWSA,  BBIACTATH  IPOBEpsieMOe
MIPENIOJIOKEHNE, OICHUBATh MPAaBUJIBHOCTh MOPSAKA MPOBEICHHS HCCIEIOBAHUSA,
JIeNaTh BBIBOJIBI;

MIPOBOJHUTH OMBITHI IO HAOMIOACHUIO (U3NYECKUX SBICHUN MU (QU3MUYECKUX CBOWCTB
Ten (KamwuisipHbIEe SIBICHHUS, 3aBUCHUMOCTh JIAaBJICHHS BO3[yXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOLECCAa OCThIBAHUS U HarpeBaHUs MPU U3ITYYCHUH OT L[BETA
M3Nydaroeil  (moryomaromed) TOBEPXHOCTH, CKOPOCTh HCMApeHUs BOABI OT
TEMIIEpAaTypbl SKUAKOCTH M IUIOMIAJM €€ TMOBEPXHOCTH, DJIEKTpU3alUs Tel H
B3aMMOJICIICTBUE DJIEKTPUUYECKUX 3apSJ0B, B3aUMOJICHCTBUE MOCTOSHHBIX MAarHUTOB,
BHU3yaliM3alisi MarHUTHBIX MOJIEW OCTOSIHHBIX MAarHUTOB, AEMCTBUS MAarHUTHOTO MOJIS
Ha MPOBOJHMK C TOKOM, CBOMCTBa 3JEKTPOMAarHuTa, CBOMCTBA 3IIEKTPOJBUrATENS



MIOCTOSIHHOTO TOKa): (opMynupoBaTh NpoBepseMble MPEANOJI0KEHUs, COOUpPATh
YCTAaHOBKY M3 MPEMJIOKEHHOTO 000pyIOBaHMs, OIMCHIBaTh XOJ OIbITa U
(hopMyIupOBaTh BHIBOIBI;

BBITIOJIHATE TPSIMBbIE M3MEPEHHsI TEMIEepaTypbl, OTHOCUTEIILHONW BIAXXHOCTH BO3YXa,
CHJIBI TOKa, HANpPSHKEHUS C HCIOJIb30BAaHUEM aHAJOTOBBIX MPHUOOPOB M JIATUYUKOB
(GU3NYEeCKUX BEIMYUH, CPAaBHUBATh pE3yIbTaThl W3MEPEHHUH C y4ETOM 3aJaHHOMN
a0COIIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTH HCCIICIOBAHUE 3aBHCUMOCTH OJHOW (PM3UYECKON BEIMUYMHBI OT JPYrou C
WCTIOJIb30BAHMUEM MPSIMBIX M3MEPEHHH (3aBUCUMOCTH CONPOTHBIICHHS MPOBOIHHUKA OT
€ro JUIMHBI, IUIOIAJU MNOMEPEYHOI0 CEYEHUs M YJEJIbHOIO CONPOTHUBIICHUS BEIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UAYIIETO Yepe3 MPOBOIHHK, OT HAMPSHKEHUS Ha MPOBOIHUKE,
HCCIIEIOBAaHUE TIOCIEI0BATENIbHOTO U MapajUIeIbHOTO COEIMHEHUN IPOBOJHUKOB):
IUIAaHUPOBATh HCCJEI0BAaHUE, COOUpATh YCTAaHOBKY M BBINOJHATH W3MEPEHUs, CIeays
MIPEI0)KEHHOMY IUIaHy, (PUKCHpPOBATh pe3yJbTaThl MOJTYYEHHON 3aBUCUMOCTH B BHJIE
TabIUI ¥ rpauKOB, JI€N1aTh BHIBOJBI 110 PE3Y/IbTaTaM UCCIIEIOBAHMUS;

MPOBOJIUTH KOCBEHHBIE M3MEpPEHHs (DM3NYECKUX BETHUYMH (yIelbHas TEIUIOEMKOCTh
BEILIECTBA, CONPOTUBIIEHUE MPOBOJHUKA, paboTa U MOUIHOCTh 3JIEKTPUUYECKOTO TOKA):
IUIAaHUPOBATh U3MEpEHUus, coOupaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEIYs
MPEUI0KEHHONW MHCTPYKITUH, U BBIYUCIISATH 3HAYCHNE BEIIMIHHBI,

coOnrofaTh TMpaBuja TEXHUKHM O€30MacHOCTH mpu paboTe ¢ JabOpaTOpHBIM
000pyI0BaHHEM;

XapaKTepU30BaTh TPHHIMUIBI JCHCTBHS HW3YUYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOICTB C OMOpOW Ha WX OMHUCaHMs (B TOM YHCIE: CUCTEMAa OTOIJICHHUS IOMOB,
TUTPOMETp, MapoBas TypOMHA, aMIepMeTp, BOJBTMETP, CUETUUK SIIEKTPUUECKOH
SHEPIUH, IIIEKTPOOCBETUTENbHbIE NPUOOPHI, HArpeBaTENbHbIE 3JIEKTPONPHOOPHI
(mpuMepsl), SIEKTPUYECKUE MPEJOXPAHUTENIHN, 3JIEKTPOMArHUT, 3JIEKTPOABHUIraTelb
MIOCTOSIHHOTO TOKa), MCIOJIb3ysd 3HAaHUS O CBOMCTBAX (DU3MUYECKHX SIBICHUH U
HE0O0X0ouMBbIe PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUUYECKHE YCTPONCTBA M H3MEPUTENbHBIE HPUOOPHI MO
cXeMaM M CXE€MaTH4YHBbIM PUCYHKaM (JKUAKOCTHBIM TEpMOMETp, TEPMOC, IICUXPOMET,
TUTPOMETp, JBUraTeslb BHYTPEHHEI'O CrOpPaHMsl, 3JEKTPOCKOI, peocTar), COCTaBIATh
CXEMBl DJIEKTPUYECKUX LIeNed C MOCIeI0BATENbHBIM U MapajuleIbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3jinyas yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPHUECKUX LIeTel;
IPUBOAUTH TpPUMEPHl (HAXOAUTh MH(OPMALUIO O MpUMEpax) MPAKTUYECKOIO
UCIOJb30BAHUS (PU3MUECKUX 3HAHUM B IIOBCEJAHEBHOW KM3HM s OOecredyeHus
0€30IIaCHOCTH MpH OOpalleHuu ¢ NOpubopaMu M TEXHUUECKUMH YCTpOMcCTBaMmuy,
COXpaHEHMs 3JI0pOBbsi M COOMIONEHHMST HOPM HKOJIOTHYECKOTO IOBEAEHUS B
OKpyXarollel cpezne;

OCYILIECTBIIATh MOMCK HHpOpMaLuu (uzndyeckoro cojepxanus B VHTepHeTe, Ha
OCHOBE MMEIOLIUXCSA 3HAHUN U NyTEM CpaBHEHHs JONOJHUTENBHBIX HCTOYHHUKOB
BBIIEIATh MHGPOPMALMIO, KOTOpas SBISETCS NPOTUBOPEUYMBON MM MOXKET OBITh
HEJI0CTOBEPHO;

UCIOJb30BaTh NPU BBINOJHEHUH Y4EOHBIX 3a/laHUI HAay4HO-MOMYJSPHYIO JINTEPATypy
(U3NYECKOTO COAEp)KaHUs, CIpPaBOYHbIE MaTepuallbl, pecypchl ceTu IHTepHerT,
BIA/IeTh NPUEMAaMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHHUs HHGOpMAIMU U3
OJIHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHBIE COOOIIeHHs, 0000mIas
MHGOPMAIIMIO U3 HECKOJBKHUX HCTOYHHKOB (DU3MYECKOTO COJIEp)KaHUs, B TOM YHUCIIE
NyOJIMYHO  MPEACTABIATh  pe3yJbTaThl  MPOEKTHOM WMIM  HMCCIel0BaTelbCKON
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NESITEIbHOCTH, IPU 3TOM T'PAaMOTHO MCIOJIb30BaTh M3Y4YEHHBIN MOHATHIHBIN ammapar
Kypca (HU3UKH, COIPOBOXK/IATH BHICTYINICHHE MTPE3CHTAIUCH;

IpU BBHIMOJHEHUH YYEOHBIX TMPOEKTOB M MCCIENOBAaHWHA (U3NYECKUX MPOLECCOB
pacrpenenats 005S3aHHOCTH B TPYIIE B COOTBETCTBUH C IOCTABJICHHBIMH 3aJadyaMH,
CIIEIUTh 3a BBINOJIHEHUEM IUIAHA JACUCTBUHM U KOPPEKTUPOBATh €ro, aieKBAaTHO
OLICHMBAaTh  COOCTBEHHBIM BKJIAJ B  JEITEIBHOCTb  IPYNINbl, BbICTPaUBaTh
KOMMYHUKAaTHBHOE B3aUMOJICHCTBHUE, MIPOSBIISISI TOTOBHOCTH pa3perarb KOH(PIUKTHL.

HCIIOJIB30BAaTh IIOHATHUA. CHUCTECMA orcqéra, MaTepI/IaJII)HaSI TOYKa, TpaeKTOpI/Ifl,
OTHOCHTEIIbHOCTh MEXaHHUYECKOTO JIBWKEHUS, nedopmanus (yrmpyras, miacTu4eckas),
TPEHHE, IEHTPOCTPEMHUTEIIBHOE YCKOPEHHE, HEBECOMOCTh W IEPETrpy3KH, IICHTP
TSOKECTH, aOCOJIFOTHO TBEPAOE TEJO, IEHTP TSHKECTH TBEPIOTO Tella, paBHOBECHE,
MEXaHWYEeCKHuEe KoJieOaHMsI W  BOJIHBI, 3BYK, MHOQpPa3ByK U  YIbTPa3BYK,
3J'IeKTp0MaFHHTHBI€ BOJIHBI, IIIKaJia BJIGKTpOMaFHI/ITHI)IX BOJIH, CBET, 6J'[I/I30py1(OCTB nu
)IaJ'II)HO30pKOCTB, CHCKTpI)I I/ICHyCKaHI/ISI U TIIOTJIOIICHUA, aﬂbq)a, 6€Ta- U raMmma-
I/I3J'IyquI/I5[, HU30TOIIHBI, smepHasl 3H€pF€TI/IKa;

paznuuaTh SIBIIEHUS (paBHOMEPHOE W HEPABHOMEPHOE NPSIMOJIMHEMHOE JBUKEHUE,
PaBHOYCKOPEHHOE MPSAMOJIUHEHHOE TBMKCHHE, CBOOOTHOE MTaJICHUE Tell, PABHOMEPHOE
IBHUXKCHHUC 110 OKPY)KHOCTI/I, BSaHMO)IeﬁCTBHe TCI, peaKTI/IBHOG JBWXCHUC,
KoJjieOaTelbHOE JIBIDKEHHE (3aTyXalllue W BBIHYKICHHBIC KOJIeOaHUs), PE30HAHC,
BOJIHOBOE JIBHOKCHHE, OTPAKEHUE 3BYKa, MNPSIMOJMHEHHOE paclpoOCTpaHCHHE,
OTpaXXCHHE U MPEIIOMIICHUE CBETA, IMIOJTHOE BHYTPECHHEE OTPAKCHUE CBETA, Pa3JIOKEHUE
0emoro cBeTa B CIEKTP M CJIOXKEHUE CIEKTPAIbHBIX IIBETOB, JHCIIEPCHS CBETa,
€CTECTBCHHAS PaJMOAKTHBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOTO CIIEKTPA W3ITyUCHHS)
10 ONMCAaHWI0 MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPHPYIOIINAX
naHHOe (M3MUECKOE SBJICHHC,

pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3NICCKUX SIBJICHUHA B OKPYXKAroIeM Mupe (B
TOM 4YHclie (PU3HYSCKUE SBJICHUS B MPUPOJIC: MPHIUBLI M OTIUBBI, JTBHKCHHE TUIAHET
COJIHEYHOM CHCTEMBI, PEAKTUBHOEC JIBHKCHHE JKUBBIX OPraHM3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMIICTPSCCHHME, CEHCMHYECKHE BOJIHBI, IIYHAMH, 5XO, IIBETa TelI,
ONTHYECKUE  SABJICHUSA B  MPHUPOJAE, OHOJOTHYECKOE  JICHCTBHE  BHIAMMOIO,
yIBTPA(PHOJIECTOBOIO M PEHTTCHOBCKOTO H3JIy4CHUH, €CTECTBEHHBIA pPaIOaKTHBHBIN
($hoH, KOCMHUYECKHE JIy4YH, PATUOAKTHBHOE M3IYYCHHE MPUPOJHBIX MHHEPAJIOB,
JNCHCTBHE PAIMOAKTUBHBIX M3JIYYCHUN Ha OpPraHu3M 4YejoBeKa), MPH STOM IIEPEBOIUTh
MPAKTUYECKYIO 3a7a4y B Y4eOHYIO, BBIICIATH CYHISCTBEHHBIC CBOMCTBA (MPU3HAKH)
(U3HYECKUX SIBJICHUH;

OIHMCBIBATh M3YYCHHBIC CBOMCTBA Tell U (PU3HUECKHE SBJICHUS, UCTIONB3Ys (PU3HUECKHUE
BEJIUYMHBI (CPEIHSS M MTHOBEHHAs CKOPOCTH Telila IIPH HEPABHOMEPHOM JIBHKCHHH,
YCKOPEHHUE, MepeMelICHUE, MyTh, YIII0Bas CKOPOCTh, CHUJIa TPEHUSs, CWJIa YIPYrOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOIO TaJIeHUs, BEC Telia, UMITYJIbC TeJld, MMITYJIbC
CHJIBI, MEXaHUYeCKass padoTa U MOILIHOCTb, MOTCHIMAIbHAS HEPIHs Teja, IMOJAHITOTO
HaJ| TOBEPXHOCTHIO 3€MJIM, IOTEHIIMATbHASI DHEPTHSI CXKATON MPYKUHBI, KHHETUYECKast
JHEprus, TMOJHAS MeXaHW4ecKas SHEeprusi, Mepuoj M YacToTa KoJeOaHWii, UIMHA
BOJIHBI, TPOMKOCTb 3ByKa U BBICOTa TOHA, CKOPOCTh CBETA, MMOKa3aTeh MPEeIOMIICHUS
Cpelbl), MPU OMHCAHUU MPABUIBHO TPAKTOBATh (DPM3MUECKHA CMBICT HCIOJB3YEeMBIX
BENTUYMH, OOO3HAYEHUA M EIUHHIBI (U3NYECKHX BEIMYWH, HAXOIUTh (OPMYIHI,
CBSI3BIBAIOIINE JAHHYIO (U3MYECKYIO BEIUYHHY C JPYITMMH BEITHYMHAMHU, CTPOUTH
rpaduKy H3y4eHHBIX 3aBUCUMOCTEH (DU3HUECKUX BEIMYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKHUE SBICHUS U MPOIECCHI, UCTIOIb3YS 3aKOH
COXPaHEHHUs DHEPTHUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPHHIIMII CYNEPIIO3UIIUN CHI,



MIPUHIIUI OTHOCUTENBHOCTH [ anunes, 3akoHsl HploTOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBl OTPa)KEHMsSI M MPEIOMIICHHSI CBETA, 3aKOHBl COXPaHEHUs 3apsI0BOr0 U
MaccoBOIO 4YMCEI NpPU SAECPHBIX pPEAKUMSIX, IPU ITOM JaBaThb CJIOBECHYIO
(GopMyITHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHUECKOE BBIPAKEHUE;

OOBSICHATh (pU3MYECKHE MPOLECCHl M CBOWCTBA TEJ, B TOM YHCJIE€ MU B KOHTEKCTE
CHUTyallUd  TPAaKTUKOOPHEHTHPOBAHHOTO  XapaKTepa:  BBIABIATh  NPUYUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX I11aroB ¢ ONOPOM Ha 2—
3 W3ydYeHHBIX CBOMCTBa (U3WYECKUX SBICHHWHA, (U3NYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a4M (OMUPAIOIIUECS Ha CUCTEMY U3 2—3 ypaBHEHHI ), UCTIOIB3Ys
3aKOHBI U (POpPMyJBI, CBS3bIBArOIIUE (PU3MUYECKHE BEJIMYMHBI: HAa OCHOBE aHalIM3a
YCIIOBUS 3aJauyd 3alHChIBaTh KPATKOE YCJIOBHME, BBISABIATh HEJOCTAIOLIUE WIH
130bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (OPMYNbI, HEOOXOJUMBIE Ui PEIlIeHu,
MPOBOJUTh pacué€Thl W OLIEHWBATh PEATUCTUYHOCTb [OJIyYEHHOTO 3HAuY€HUs
(bU3UYECKO BETUYMHBL;

pacrno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOKHO PELIUTh MpPU TMOMOIIU (PUINYECKUX
METO/IOB,  MCHOJb3ys  ONUCAHUE  MCCIEAOBaHUSA,  BBLACHATH  IPOBEpsIiEMOE
MIPENIOoJI0KEHNE, OICHUBATh IPABUIBHOCTh MOpSAKAa MPOBEICHHUS HCCIEIO0BaHUS,
JIeNIaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3yJIbTAaThl HAOIIOJEHUHN U ONBITOB;

MIPOBOJIUTH OMBITHI MO HAOMIONEHUIO (PU3NYECKUX SIBICHUN WIH (PU3NYECKHX CBOMCTB
Ten (M3ydeHue BToporo 3akoHa HploTOHA, 3aKOHA COXpAaHEHHUS SHEPrUH, 3aBUCUMOCTh
neprojia KoyiebaHuil MpyKUHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U
HE3aBHCHUMOCTh OT aMIUIUTY/Ibl MaJIbIX KOJIEOAHUMN, MPSIMOJIMHENHOE PacpOCTpaHEHUE
CBETa, pa3JioKeHHE OeNoro CBeTa B CIEKTP, M3yueHUE CBOMCTB H300pa)keHHs B
IUIOCKOM 3€pKajie M CBOWCTB H300pakeHHs MpeAMeTa B coOuparouieil JnH3e,
HaOIO/IEeHNE CIUIOMIHBIX W JIMHEWYaThIX CIIEKTPOB U3IYYEHHUS): CaMOCTOSTEIbHO
coOMpaTh YCTAaHOBKY M3 U30BITOYHOTO HabOpa 000PyI0BaHHUS, ONTMCHIBATH XO/T OTIBITA U
€ro pe3ynbTaThbl, POPMYITHPOBATH BHIBO/IBI;

MPOBOJUTH MpPH HEOOXOJMMOCTH CEpPHUI0 MPSMBIX H3MEPEHM, OIpenessis cpeaHee
3HauUeHUE U3MepsieMOl BeIMYMHBl ((DOKYyCHOE pacCTOsIHHE COOMpAroueil JUH3BI),
000CHOBBIBATH BBHIOOP crioco0a n3MepeHust (M3MEPUTEITLHOTO TTPUO0pa);

MIPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTEH (M3MUYECKUX BEIUYHMH C HCIOJb30BAaHUEM
NPSIMBIX HM3MEPEHUN (3aBUCUMOCTh IYTH OT BpPEMEHU TMpPU PaBHOYCKOPEHHOM
IBUKEHUM 0e3 HayalbHOHW CKOpPOCTH, TMepuoja KoyiebaHHl MaTeMaTH4ecKOTo
MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU yIjla OTPa)XCHHsS CBETa OT yrja MaJeHUs U
yria mpeloMIIeHUs OT yIJia MaJieHus1): MJIaHUPOBaTh UCCIEJOBAHHUE, CAMOCTOATEIHHO
coOuparh yCTaHOBKY, (UKCHpPOBaTh pe3yiabTaThl MOJYYEHHOW 3aBUCHUMOCTHU
(bu3MUecKUX BETUYMH B BUJE TaOMUIl U TpadUKOB, JeiaTh BHIBOJBI MO pe3yabTaTaM
WCCIIeIOBAHUS;

MPOBOJUTh KOCBEHHBbIE H3MEpEHUs (PU3MUECKUX BENMYUH (CpemHsisi CKOpPOCTh U
YCKOpEHHUE TeJia MPU PaBHOYCKOPEHHOM JBM)KEHHMHU, YCKOPEHHE CBOOOHOTO MaJeHHUS,
KECTKOCTh NPYXKHUHBI, KOYPPUIUEHT TpeHHsI CKOJIBKEHUs, MeXaHuuyeckas padora U
MOII[HOCTb, YacTOTa W TMepHoj KojeOaHWi MaTeMaTH4ecKOT0 U MHPYKHHHOTO
MasiTHUKOB, OITHYECKass cuja coOuparoumiel JMH3bI, paJUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHUs, COOMpaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY M BBINIOJHSATH
U3MEpEHHs, ey NPeJIOKEHHOW MHCTPYKIHMH, BBIUUCIATH 3HAUEHHE BEIMYUHBI U
aHAJM3UpPOBaTh IOJyYEHHbIE pe3yJabTaThl C Y4YETOM 3aJaHHON IOTPEIIHOCTH
U3MEPEHUN;

coOmoarh TMpaBWJia TEXHUKH Oe30MacHOCTH T1pH paboTe ¢ J1abOpaTOPHBIM
obopynoBaHueM;



pa3nuyaTth OCHOBHBIE NPU3HAKUA HM3YYEHHBIX (DU3MYECKHX MOJENEH: MarepuaibHas
TOUYKa, a0CONIOTHO TBEPIOE TENO, TOUYCYHBI MCTOYHUK CBETAa, JIyd, TOHKAs JIMH3A,
IJIaHETapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIEJIb @aTOMHOT'O Spa;

XapakTepu30BaTh MPHUHIUNBI JCHCTBUS HW3YYEHHBIX MPUOOPOB M TEXHHUYECKUX
YCTPOMCTB C OMOPOM HA UX ONUCAHUS (B TOM YHUCIIE: CIIUIOMETP, AATYUKHU [OJIOKEHHUS,
pacCTOsIHHS U YCKOPEHHSI, PaKeTa, 3X0JIO0T, OUKH, TIEPUCKOTI, (OTOAIApaT, ONTHYECKHE
CBETOBO/JIbl, CIEKTPOCKOIN, J03UMETp, KaMepa BuiabCoHa), HCIOJIB3YSl 3HAHUS O
CBOMCTBaX (PM3NYECKUX SABJICHUH U HEOOXOqMMBIE (PU3MUECKIEe 3aKOHOMEPHOCTH;
HCII0JIb30BATh CXEMbl U CXEMATUYHbIE PUCYHKHU M3YUEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLIECCOB MPHU PELIEHUH y4eOHO-
MPaKTUYECKUX 3a/lay, ONTHYECKUE CXEMbI JJISl MOCTPOECHUSI N300paKEHUI B MIIOCKOM
3epKajie U coouparouieil JInH3e;

MPUBOJUTh TpUMEpHl (HAXOAUTh HMHPOpPMAIMI0 O MpUMEpax) MPAKTHUYECKOTO
HCIOJIb30BaHUs (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM >KU3HH sl oOecreyeHus
0e30MacHOCTH TpHU OOpalieHuH ¢ HOpubopaMH M TEXHUYECKHMMM YCTPOHCTBaMU,
COXPAaHEHHUS 3/J0pOBbsI M COOJIIOJIEHUS HOPM OSKOJOTMYECKOrO IMOBEACHUS B
OKpYKarollen cpene;

OCYILIECTBIIAITh TMOUCK HHpopManuu @usnueckoro cojaepxkanuss B HMHrepHere,
CaMOCTOSITENIBHO (POPMYNIHMPYsS TOMCKOBBIA 3ampoC, HAXOOUTh IYTH OIpeaAeIeHHs
JOCTOBEPHOCTH TIOJydeHHOW WHGOPMAIlMM Ha OCHOBE WMEIOIIUXCS 3HAHUM U
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

HCII0JIb30BATh MPH BBIMIOJIHEHUU YYEOHBIX 33aJaHUIl HAYYHO-TIOMYJISPHYIO JINTEPATypy
(u3nuecKoro cojiep)kaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIJIETh MpUEMAMHM KOHCIIEKTHPOBAHMSI TEKCTa, MpeoOpazoBaHus HHMoOpManuu u3
OJIHOM 3HAKOBOM CUCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBIC MMMCHMEHHBIC U YCTHBIC COOOIIEHUS Ha OCHOBE MH(OpMaIuu
U3 HECKOJBKMX HCTOYHUKOB (PU3MUECKOrO COAEp)KAaHUS, IMYyOJUYHO MPEACTaBIATh
pe3ynbTaThl MPOEKTHOM WIIM HCCIEA0BATEIbCKON EATENbHOCTH, MIPU ATOM T'PAMOTHO
WCIIOJIb30BaTh M3YYEHHBIH TMOHATHHWHBIN ammapaT W3y4aeMoro pasnena (U3UKA |
COMPOBOXKJATh BBICTYIUIEHUE TMpEe3eHTaluell ¢ Y4€TOM OCOOCHHOCTEH ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHME JUIA 7 KJIACCA

Ne HaumeHoBaHue pasienos u KoanuecTBo yacos Jara nzyyenus JJieKTpoHHbIe (U poBbIE)
n/n TeM NMPOrpamMMbl 00pasoBaTeJbHbIE Pecypehbl
BCEro | KOHTP | IPAKT ITo ITo
OJIbH | MYecK | miaHy | ¢akrty
bl¢ He
padot | padoTt
bl bl
Pa3nes 1.BBenenue. 4 0 1
1 | Yro mzyuaet pusuka. HabmromeHUs ¥ OTIBITHL. 1 0 0 05.09 http://www.physics.ru
2 | ®usnueckue BenuuuHbL M3Mepenue Gpusndeckux BeaudrH. TOYHOCTD U 1 0 0 06.09 https://uchi.ru/
MTOTPEITHOCTh U3MEPEHUN.
3 | JTabopartopHas pabora Ne 1 «OmnpeencHue MEeHbI IeIeHAsS (PU3UIECKOTO 1 0 1 12.09 http://fizkaf.narod.ru
pudopay.
4 | Odu3nKa M TEXHUKA. 1 0 0 13.09 https://nativeclass.ru/
Pa3nen 2.1lepBoHayaibHble CBeeHHsI 0 CTPOCHMH BellecTBA. 6 0 1
5 | Crpoenue BemecTBa. Mosekyibl. BpoyHOBCKOE JBHIKEHHE. 1 0 0 19.09 http://somit.ru
6 | JJabopatopuas pabora Ne 2«l3mepeHne pa3sMepoOB MajbIX TEID 1 0 1 20.09 http://fizkaf.narod.ru
7 | Juddysus B razax, sKUAKOCTAX U TBEPABIX Teax. 1 0 0 26.09 http://stratum.ac.ru/ru/education/
8 | B3aumHoe MpUTSDKEHHUE M OTTATKAUBAHUE MOJICKYIL. 1 0 0 27.09 http://ifilip.narod.ru
9 | ArperarHbie COCTOSIHUS BellecTBa. Pa3nune B MOJIEKYISIPHOM CTPOCHHH 1 0 0 03.10 http://fizkaf.narod.ru
TBEPJIBIX TEJI, XKUIKOCTEH M ra30B.
10 | O6ob6maromiee moBTopeHue 1o TeMe «IlepBoHavaNbHBIC CBEICHUS O 1 0 0 04.10 http://ifilip.narod.ru
CTPOCHHHU BEIIECTBAY
Pa3nea 3.B3anmoneiicTeue Tel. 22 2 5
11 | Mexanuueckoe ABH>xkeHUe. PaBHOMEpHOE U HEpaBHOMEPHOE JIBUKEHHUE. 1 0 0 10.10 http://nano-edu.ulsu.ru



https://uchi.ru/
https://nativeclass.ru/
http://stratum.ac.ru/ru/education/

12 | Ckopoctb. EnuHHIIBI CKOPOCTH. 11.10 https://www.ismart.org/

13 | Pacuer myTH ¥ BpeMEHU JIBUKCHUS. 17.10 http://somit.ru

14 | Unepuus. Pemenue 3amay mo teme «Ckopocth. Pacuer myti u BpeMeHn 18.10 http://nano-edu.ulsu.ru
JIBHDKCHUS

15 | B3aumopeiicTBHe Tel. 24.10 http://www.physics.ru

16 | Enuaumer Mmaccel. Macca Tena. 25.10 http://www. elementy. ru
H3mepeHne Macchl Tena Ha Becax.

17 | JJabopatopHas pabdora Ne 3 «/3mMepeHne Macchl Tea Ha PhIYakKHbBIX 07.11 http://ifilip.narod.ru
Becaxy.

18 | JIaboparopHuas pabota Ne 4 «M3mepeHne 0ObEéMa TeIay. 08.11 http://nano-edu.ulsu.ru

19 | [InoTHOCTH BemecTBa. 1411 http://fizkaf.narod.ru

20 | Jlabopatopuas pabora Ne 5 «OmpesencHue IUIOTHOCTH  BEIIECTBA 15.11 http://somit.ru
TBEPJIOTO TEJay.

21 | Pacyer macchl U 0ObeMa Tela Mo ero IIOTHOCTH. 21.11 https://ibls.one/

22 | Pemenue 3amau no teme «MexaHUUecKoe ABHKEHNE. Macca Tea. 22.11 http://www. elementy. ru
I110THOCTH BEIIECTBAY.

23 | KouTpoabHas pa6ora Ne 1 mo teme «MexaHuueckoe apu:keHne. Macca 28.11 http://nano-edu.ulsu.ru
tesia. [LIOTHOCTH BelecTBay.

24 | Cuna. SIBnenune Tsrorenusi. Cuia TSHKECTH. 29.11 http://www.physics.ru

25 | Cuna ynpyroctu. 3akoH ['yka. 05.12 http://ifilip.narod.ru

26 | Bec tena 06.12 http://somit.ru

27 | Eqununet cuitbl. CBS3b M@Ky MacCOM M CHIION TSHKECTH. 12.12 https://www.yaklass.ru/

28 | Cuna TshKecTH Ha Jpyrux uiaHetax. duznyeckre XapakKTepUCTUKU TUIAHET. 13.12 http://nano-edu.ulsu.ru



https://www.ismart.org/
https://ibls.one/
https://www.yaklass.ru/

29 | lunamomertp. JlaGopatopnas padora Ne 6 «I'pagyrpoBanue NpyKUHBI U 1 19.12 https://educont.ru/
HU3MEpEHHEe CHJI AUHAMOMETPOM)
30 | CnoxeHue IByX CWJI, HAlIPaBJICHHBIX BIOJb OIHOH MPSIMOM. 1 20.12 http://www. elementy. ru
PaBHOelicTByrONIas CHIa.
31 | Cuna tpenus. Tpenue nokos. Jlaboparopuas padota Ne 7 «BrisicHeHue 1 26.12 https://mob-edu.com/
3aBHCHMOCTH CHIIBI TPEHHSI CKOJIBKCHUSI OT IUIOIIAIN COMPUKOCHOBEHHUS
TEJT ¥ IPHKUMAFOIIEH CHIIBD)
32 | Tpenue B mpupojie u Texuuke. KpaTrkoBpeMeHHasi KOHTPOJIbHAsI 1 27.12 http://nano-edu.ulsu.ru
padora Ne 2 o teme «Cuiay.
Pasnen 4. /laBjieHue TBepabIX TeJl, KUAKOCTEH M ra3oB. 25
33 | JlaBnenue. EquHUIB! HaBIIEHUS. 1 16.01 http://nano-edu.ulsu.ru
34 | CiocoObl YMEHBIICHHS W YBEIIWYCHHUS JaBIICHHS. 1 17.01 https://www.yaklass.ru/
35 | JlaByeHwue rasa. 1 23.01 http://somit.ru
36 | 3axon ITackans 1 24.01 http://www.physics.ru
37 | laBreHue B )HUAKOCTH U raze. KpaTrkoBpeMeHHasi KOHTPOJIbHasi padora 1 30.01 http://ifilip.narod.ru
Ne 3 o Teme «JlaBjenue raza. 3akon Ilackassy.
38 | Pacuer maBiacHHS KHAKOCTH Ha JHO W CTEHKH COCY/Ia. 1 31.01 https://educont.ru/
39 | Pemenue 3ama4 1o reMe «JlaBieHue KUIKOCTH 1 06.02 http://nano-edu.ulsu.ru
40 | CooOmiaromuecst COCy/Ibl. 1 07.02 http://nano-edu.ulsu.ru
41 | Bec Bo3ayxa. Atmocdeproe naBienue. [TodeMy CymecTByeT BO3ayIIHAs 1 13.02 https://www.yaklass.ru/
000J104Ka 3eMITH.
42 | U3mepenue atmocdepHoro nasieHus. OnbiT Toppuyeruim. 1 14.02 http://nano-edu.ulsu.ru
43 | bapomerp — anepoua. ATMOC(EpHOE TaBJIeHHE Ha Pa3IMYHBIX BHICOTAX. 1 20.02 http://www.physics.ru
44 | Pemenue 3a1a4 no Teme «JlaBneHue >KuaKoCTH. ATMOC(EpHOE TaBICHUE 1 21.02 http://nano-edu.ulsu.ru



https://educont.ru/
https://mob-edu.com/
https://www.yaklass.ru/
https://educont.ru/
https://www.yaklass.ru/

45 | Manometpsl. KpaTkoBpemMeHHasi KOHTPoOJIbHAs padoTa Ne 4 mo Teme 27.02 https://educont.ru/
«/laBiieHUE B )KHIKOCTH M ras3e».

46 | TTopurHeBO# XKUIKOCTHBINA HACOC. 28.02 http://class-fizika.ru/

47 | I'mapaBauuecKuii mpecc. 05.03 http://nano-edu.ulsu.ru

48 | JleiicTBHE )KUIKOCTH ¥ ra3a Ha MOTPYKEHHOE B HUX TEJIO. 06.03 http://nano-edu.ulsu.ru

49 | ApxumenoBa cuia. 12.03 http://class-fizika.ru/

50 | Jlabopatopnas pabora Ne 8 «OmpeeseHne BbITAIKUBAIONICH CHITBI, 13.03 http://nano-edu.ulsu.ru
JEUCTBYIONIEN HA NOTPYKEHHOE B JKUJKOCTD TEJIO».

51 | INnaBaHue Tel. 19.03 https://educont.ru/

52 | JlabopaTtopuas pabora Ne 9 «BbIsicHeHHE YCIIOBUI IJIaBaHUS TEIT B 20.03 http://nano-edu.ulsu.ru
KHAIKOCTHY.

53 | [lnaBaHue CymoB. 09.04 https://mob-edu.com/

54 | Bo3myxoriaBaHue. 10.04 http://nano-edu.ulsu.ru

55 | Pemienue 3ama4 o teme «JlaBicHue TBEPABIX TEII, JKUIKOCTEH M Ia30By. 16.04 http://class-fizika.ru/

56 | O6oO6ImaroIee MOBTOPEHHE M0 TeMe «J{aBIeHrne TBEPABIX TEJ, KUIAKOCTEH 17.04 http://class-fizika.ru/
U Ta30BY.

57 | KouTpoabHas padoTa Ne 5 nmo teme «/laBjieHHe TBEPABIX Tell, 23.04 http://www.physics.ru
JKHUIAKOCTEH U ra3oBy.
Paznea 5. Dueprus

58 | Mexanunueckas pabota. MOIIHOCTb. 24.04 http://fizkaf.narod.ru

59 | Ilpocteie Mexanu3Mbl. Peraar. PaBHOBecHe cuit Ha pbruare. 07.05 https://nativeclass.ru/

60 | MomeHT cuibl. Peryaru B TexHuke, ObITy U nipupoe. JlaboparopHas 08.05 https://educont.ru/

pabota Ne 10 «BbIsicHEHHE YCIIOBUSI paBHOBECHUS phluaray.



https://educont.ru/
http://class-fizika.ru/
http://class-fizika.ru/
https://educont.ru/
https://mob-edu.com/
http://class-fizika.ru/
http://class-fizika.ru/
https://nativeclass.ru/
https://educont.ru/

61 | Bcepoccuiickasi mpoBepoyHasi padoTa 14.05 http://www.physics.ru

62 | [IlpumeHeHHe 3aKOHA PABHOBECHUS phldyara K 00Ky «30JI0TOE TPABUIIO 15.05 https://uchi.ru/
MeXaHUKWY. LICHTp TSDKECTH Tena, YCIOBUE PAaBHOBECHUS CHIL.

63 | Koaddumuent monesHoro neiictpusi. KpaTkoBpemMeHHasi KOHTPOJIbHAs 21.05 http://fizkaf.narod.ru
padora Ne 6 mo teme «Poruar. KITP/I mpocTbIX MeXaHU3MOB)

64 | Jlabopatopuas pabora Ne 11 «Onpenenenune KIIJ] npu noapeme Teia mo 22.05 https://nativeclass.ru/
HAKJIOHHOM TIJIOCKOCTH.

65 | Dueprus. [ToTeHnMaNbHAS KHHETHYECKAS SHEPTHSL. 28.05 https://www.yaklass.ru/

66 | [IpeBpaiieHre OJJHOTO BU/Ia MEXaHHUYECKON SHEPTUHU B PYroi. 3aKoH 29.05 https://mob-edu.com/
COXpaHEHUs MOJTHOW MEXaHUYECKOM SHEpruH.
Paspnen 6. Torosoe mosropenue

67 | O6oOIaroiee MOBTOpeHKE 1Mo Kypcy «Dusuka 7 Kiaaccy http://nano-edu.ulsu.ru

68 | O6oO6ImaroIee MOBTOPEHHeE Mo Kypey «Pusnka 7 Kimacc» http://nano-edu.ulsu.ru



https://uchi.ru/
https://nativeclass.ru/
https://www.yaklass.ru/
https://mob-edu.com/
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TEMATHYECKOE IINTAHUPOBAHMUME 1151 8 KITACCA

Ne HaumeHoBaHue pa3/ie/ioB U TeM KosamnyecTBo yacoB Hara DJIeKTpOHHbIe (LI (PPOBbHIE)
n/m nporpaMmmal H3y4YeHHH o0pa3oBaTe/ibHbIE PeCYPChI
BCEro | KOHTPO | NMPaKT ITo ITo
JbHbIC HYECK IJIany (l)aKTy
padoThI e
padoTt
bl
Paznen 1. TenoBble siBiaeHHS. 24 3 3
1 | Bromusiit uHcTpyktax mo Th. TemnoBoe nBmwkenue. Temmeparypa. 1 0 0 01.09 http://www.physics.ru
2 | BHyTpeHHss 3HEprus. 1 0 0 07.09 https://uchi.ru/
3 | CrtocoObl I3MEHEHHS BHYTPEHHEH SHEPTHH. 1 0 0 08.09 http://fizkaf.narod.ru
4 | TemmonpoBOIHOCTb. 1 0 0 14.09 https://nativeclass.ru/
5 | KouBekuus. 1 0 0 15.09 http://somit.ru
6 | Usnyuenue. [Ipumepsl Temuionepeaadynd B MPHPOJE, TEXHHUKE. 1 0 0 21.09 http://fizkaf.narod.ru
7 | BxogHasi KOHTPoOJIbHAsE padoTa 1 1 0 22.09 http://stratum.ac.ru/ru/educati
on/
8 | KonuuectBO TemnoTsl. EAMHALBI KOJIWYECTBA TEIUIOTHI. Y IEebHAS 1 0 0 28.09 http://ifilip.narod.ru
TEMIOEMKOCTb.
9 | Pacyer KoJIMYeCTBA TEIJIOTHI, HEOOXOMMOTO JIJIsl HATPEBAHMS TEJIA HJIH 1 0 0 29.09 http://fizkaf.narod.ru
BBIJICIIICMOTO UM MPH  OXJIAXKICHHU.
10 | JJaGoparopnas padota «CpaBHEHHE KOJWYECTBA TCIUIOTHI IIPH 1 0 1 05.10 http://ifilip.narod.ru
CMEIIMBAHUH BOJIbI PA3HON TEMITEPATYPhI».
11 | Uncrpykrax no Th. JlaboparopHas padota «l3mepeHue yaenpHO 1 0 1 |06.10 http://nano-edu.ulsu.ru
TETMIOEMKOCTH TBEPJIOTO TEJIa»
12 | Dueprus TomnuBa. Y aenabHas TEMJIOTA CTOPAHMSL. 1 0 0 12.10 https://www.ismart.org/



https://uchi.ru/
https://nativeclass.ru/
http://stratum.ac.ru/ru/education/
http://stratum.ac.ru/ru/education/
https://www.ismart.org/

13 | Pemenue 3a1a4. 3aKOH COXpaHEHUS U MTPEBPAILCHHS SHEPTHH B 1 13.10 http://somit.ru
MEXaHHUYECKUX M TCIUIOBBIX MPOIIECCaX.

14 | KonTposbHasi padora no teMe «TemioBbie siBJ€HUS. 1 19.10 http://nano-edu.ulsu.ru

15 | ArperaTtHbie cocTosiHUS BeniecTBa. [1naBiieHne u oTBepIeHuE 1 20.10 http://www.physics.ru
KPUCTAUTHICCKHUX TEJL.

16 | YnenbHas TemioTa IJIABJICHUS. 1 26.10 http://www. elementy. ru

17 | Pemrenue 3amau. KparkoBpemeHnHasi KOHTpPoOJbHasi padoTa 1 27.10 http://ifilip.narod.ru
«IlnaBJieHUe U OTBEPIeHHE KPUCTAIIHYECKHX TeJ».

18 | Ucnapenue. IlornorieHre 3HEPruu MpH UCTIAPEHUU U BBIICIICHHE TIPU 1 09.11 http://nano-edu.ulsu.ru
KOH/ICHCAIHH.

19 | Kunenwne. Y nenpHas TeIIoTa MapooOpa3oBaHus U KOHICHCAIIUH. 1 10.11 http://fizkaf.narod.ru

20 | Pemenue 3ama4 1o TeMe «ArperaTHbIe COCTOSIHHS BEIIECTBAY. 1 16.11 http://somit.ru

21 | Bnaxxnocts Bo3ayxa. CriocoObl onpeieieHus BIaKHOCTH BO3AyXa. 1 17.11 https://ibls.one/
JlabopaTtopHnas pabora «l3MepeHne BIaKHOCTH BO3TyXa

22 | Pabora mapa u rasa npu pacimupenuu. JIBC. 1 23.11 http://www. elementy. ru

23 | INapoBas typ6una. KITJ[ TerioBoro aBuraresis. 1 24.11 http://nano-edu.ulsu.ru

24 | O6006mmenue Mo teme «TerIoBbIe IBICHUSD. 1 30.11 http://www.physics.ru
Pa3nen 2. DjekTpuyeckue siBJIeHHS. 27

25 | DnexTpu3zanus TeNl MU CONPUKOCHOBEHUH. B3anMoaencTre 01.12 http://somit.ru
3apsOKCHHBIX Tell. JBa posa 3apsiioB. 1

26 | DnexTpockor. [IpoBOAHUKH, TIOTYIIPOBOJHUKH U HETIPOBOIHUKU 1 07.12 https://www.yaklass.ru/
HIICKTPHUYECTBA.

27 | DuexTpuveckoe rmouie. 1 08.12 http://nano-edu.ulsu.ru

28 | JlemumocTb anekTpuueckoro 3apsaa. CTpoeHue atoMa. 1 14.12 https://educont.ru/

29 | OObsicHEHHUE PIEKTPUUECKUX SIBICHUM. 1 15.12 http://www. elementy. ru



https://ibls.one/
https://www.yaklass.ru/
https://educont.ru/

30 | DaekTpuyeckuii TOK. VICTOUHUKH 3JIEKTPUYIECKOTO TOKA. 21.12 https://mob-edu.com/

31 | DnexTpuyecKas LeMb U €€ COCTABHBIC YaCTH. 22.12 http://nano-edu.ulsu.ru

32 | DyeKTpUYECKHid TOK B MeTaiIax. JeficTBUE MeKTPUIECKOro TOKa. 28.12 http://somit.ru
HarmpasiieHre 3JIeKTPHYECKOTO TOKA.

33 | Cuia Toka. EnuHHMIBI CHITBI TOKA. 29.12 http://nano-edu.ulsu.ru

34 | Amnepmerp. U3mepenue cuibl Toka. JlaboparopHas padota: «Coopka 18.01 https://www.yaklass.ru/
SIICKTPUIECKOH [ENH ¥ H3MEPEHHE CHITBI TOKA B €€ Pa3INYHbBIX YIaCTKaxy.

35 | DnekTpuyeckoe HaNpsHKeHUe. ENWHUIBI HanpsbkeHus. BobTMeTp. 19.01 http://somit.ru
N3mepeHune HanpsHKeHusl.

36 | 3aBHCHMOCTH CHJIBI TOKA OT HampspkeHus. Jlaboparopras padoTa: 25.01 http://www.physics.ru
«/3MepeHre HAIPSKEHUS HA Pa3IMYHBIX YIaCTKaxX IETn

37 | DIeKTpUYECKOe CONPOTUBIICHUE MTPOBOJHUKOB. 3akoH OMa /I ydacTka 26.01 http://ifilip.narod.ru
TCTTH.

38 | Pacuer COMpOTHBIICHHS ITPOBOJIHUKOB. Y ICIBHOE COIIPOTHUBIICHHE. 01.02 https://educont.ru/
Pemenne 3amau no Teme «Pacder COMpOTUBIICHHS TIPOBOTHUKA, CHITBI
TOKA, HAMTPSDKCHUS

39 | Peocrar. JlabopatopHast paboTa: «PeryIupoBaHue CHIIBI TOKa PEOCTATOMY 02.02 http://nano-edu.ulsu.ru

40 | JlabopaTtopHas pabora: «M3MepeHne COMPOTUBIIEHHUS IPOBOIHUKA IIPH 08.02 http://nano-edu.ulsu.ru
MIOMOII[H AMIIEPMETPA U BOJIBTMETPAY.

41 | TlocrenoBaTenbHOE COEAMHEHUE TPOBOJIHUKOB. 09.02 https://www.yaklass.ru/

42 | TlapamienbHOE COCAUHEHHE IIPOBOIHMKOB. 15.02 http://nano-edu.ulsu.ru

43 | Pemenue 3amau no Teme «3akoH Omay. [locnenoBarenbHoOe U 16.02 http://www.physics.ru
napauieIbHOE COSANHCHUE TPOBOIHUKOB.

44 | Pemenue 3amau 1o reMe «3akod Omay. ITocienoBarensHoe U 22.02 http://nano-edu.ulsu.ru
napajuieIbHOE COSTMHEHUE MTPOBOTHUKOB.

45 | MomHoCTh 3MeKTprudeckoro Toka. Jlaboparopuas padora: «3mepenne 29.02 https://educont.ru/
MOIIIHOCTH M pabOTBI TOKA B AJIEKTPHUECKOI Jlamrie".

46 | HarpeBaHue MpoBOJIHUKOB 3JIEKTPUUECKUM TOKOM. 3akoH J[xoyns-JIenna. 01.03 http://class-fizika.ru/



https://mob-edu.com/
https://www.yaklass.ru/
https://educont.ru/
https://www.yaklass.ru/
https://educont.ru/
http://class-fizika.ru/

47 | Kongencarop. 07.03 http://nano-edu.ulsu.ru
48 | Jlamma HakanuBaHUs. DIEKTPUUYCCKHE HArpeBaTeIbHbIC TPUOOPHI. 14.03 https://educont.ru/
49 | Kopotkoe 3ambikanue. [Ipenoxpanureny. 15.03 http://www. elementy. ru
50 | O6oo6maroriee TOBTOPEHHE MO TeMe «DJICKTPUICCKHUE SABICHUSD) 21.03 https://mob-edu.com/
51 | KonTpoabHasi pa6oTa no TeMe «JIeKTPHYECKHE SIBJIECHHUSD) 22.03 http://nano-edu.ulsu.ru
Pazjien 3. DileKTpOMarHuTHbIE SIBJICHHSI.
52 | MaruuTHOE ToJI€. 04.04 http://nano-edu.ulsu.ru
53 | MarauTHOE MMoJie IPSMOro TOKa. MarHUTHBIC JTMHHH. 05.04 https://www.yaklass.ru/
54 | MarHuTHOE TI0JIe KaTYIIKH ¢ TOKOM. DJIIeKTpoMarHuT. [Ipumenenune 11.04 http://somit.ru
anekTpoMarauToB. JlabopaTopHas pabora «COopKa 3JIeKTpOMarHuTa u
UCIIBITAHUE €0 JCHCTBUSY
55 | [NocTrostHHBIC MarHUTBI. MarHUTHOE TI0JI€ TOCTOSTHHBIX MArHUTOB. 12.04 http://www.physics.ru
56 | MaruuTHOE 10JIe 3eMITH. 18.04 http://ifilip.narod.ru
57 | JeiicTBHE MarHUTHOTO IOJISl HAa IPOBOJIHKUK C TOKOM. DJIEKTPOABUIaATEb. 19.04 https://educont.ru/
58 | JlabopatopHas pabora «l3ydeHne 3JEKTPUIECKOTO ABUIaTEIsI 25.04 http://nano-edu.ulsu.ru
MOCTOSIHHOTO TOKaY.
59 | Becepoccuiickasi mpoBepouHasi padora 26.04 http://nano-edu.ulsu.ru
Pasznen 4. CBeToBbI€E IBJICHHS.
60 | Mcrounuku cera. Pactipoctpanenue cBera. 02.05 http://nano-edu.ulsu.ru
61 | Buaumoe OBM)KEHHE CBETHUIL. 03.05 http://www.physics.ru
62 | OTtpaxeHue cBeTa. 3aKOHBI OTPAXKEHUS CBETA. 16.05 http://nano-edu.ulsu.ru



https://educont.ru/
https://mob-edu.com/
https://www.yaklass.ru/
https://educont.ru/

63 | [Tockoe 3epkaio. 17.05 https://educont.ru/
64 | [IpenomieHue cBeTa. 3aKOH MPEIOMJICHHS CBETA. 23.05 http://class-fizika.ru/
65 | JIunssl. OnTHYeckas cuiia JIMH3bI. 24.05 http://nano-edu.ulsu.ru
66 | M3oOpaxenwus, naBacMbie JH30i. JlabopatopHas pabora «Ilomydenue 30.05 https://mob-edu.com/
1300paKe€HUs IPY NOMOIIM JIUH3BDY.
Paszpnen S.Mtorosoe noBropenue
67 | ObobOmaromee moBTOpeHNe 1Mo TeMe «CBETOBBIC SIBICHUS) 31.05 http://class-fizika.ru/
68 | Ob6oo6maroriee MOBTOpeHKe 10 Kypcy «Pusnka 8 kiace» http://class-fizika.ru/



https://educont.ru/
http://class-fizika.ru/
https://mob-edu.com/
http://class-fizika.ru/
http://class-fizika.ru/
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