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HOACHUTEJBbHAA 3AIIUCKA

[Iporpamma mo ¢u3MKe Ha YpOBHE OCHOBHOI'O OOIIEero oOpa3oBaHUS COCTaBJICHA Ha
OCHOBE TIOJIOKEHWH M TPeOOBaHWUN K pe3yjbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
o0pa3oBaTesibHOM nporpaMmel, npeactaBieHHbIX B PT'OC OO0, a Taxke ¢ yuéToM (eaepaibHON
paboueil nmporpammbl Bociutanus U Konuenuuu npenogaBanus yueOHoro npeameta «Dusukay.

Conepxanue  mporpaMmbl 1Mo (u3MKe  HampaBlIeHO Ha  (OpPMHPOBaHUE
€CTECTBEHHO-Hay4YHOH TI'pPaMOTHOCTH OOyYaroIlMXcs M OpraHu3alMi0 M3ydeHus (U3MKH Ha
JIeSITETPHOCTHOM OCHOBe. B mporpamMMe mo (u3MKe yYUTHIBAIOTCS BO3MOXXHOCTH Y4eOHOTO
npeamera B peanusamuu  TpeboBanuit PI'OC OOO k TmIaHUPYEMBIM JIMYHOCTHBIM U
METanpeMeTHBIM  pe3yinbTaTaM  OOy4deHHs, a  TakkKe  MEXIpEeIMETHble  CBS3U
€CTEeCTBEHHO-HAYyYHBIX YU€OHBIX MPEIMETOB HA YPOBHE OCHOBHOTO 00IIIETr0 00pa3oBaHUSI.

[Tporpamma 1o (u3MKe yCTaHABIMBAET paclpejeieHne ydeOHOro MaTepuana mo rojaam
oOyueHus (o KJjaccam), Mpe[JlaraeT IPUMEPHYIO IOCIEIOBAaTEIBHOCTh HU3YyYEHHs TEM,
OCHOBAHHYIO Ha JIOTHUKE Pa3BUTHS MPEAMETHOTO COJCPKAHUS B yIETE BOSPACTHBIX OCOOCHHOCTEH
o0ydJaronmxcs.

[Tporpamma mo ¢usuke pazpadboTana ¢ IeTbI0 OKa3aHUS METOAMUECKON IIOMOIIH YIHTEIIO
B CO3JIaHMM paboueil mporpaMmsl IO y4eOHOMY IPEIMETY.

@u3uKa SBIAETCS CUCTEMOOOPA3YIOLTNM JIJISl €CTECTBEHHO-HAYUHBIX yUEOHBIX IPEIMETOB,
MOCKOJIbKY (hU3MUEeCcKHe 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHUMN, N3ydyaeMbIX XUMHEH,
Ouosioruelt, actpoHOMuel M (GU3NUecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MHUpa, TpPeAOoCTaBiseT Haubojee sCHble 00pa3libl MPUMEHEHHs HAy4yHOro METO/a
MO3HAHMUS, TO €CTh CIIO0CO0a MOTyYSHUsT JOCTOBEPHBIX 3HAHUH O MHpE.

OnHa U3 raaBHBIX 337a4 (hPU3MYECKOro o0pa3oBaHUs B CTPYKType oOLIero oopazoBaHus
COCTOMT B (OPMHPOBAHUU €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTM M UHTEpeca K Hayke Yy
o0yJaromuxcs.

W3yuenne ¢u3ukm Ha 0a30BOM YpOBHE TIIPEATNONIATaeT OBJAJIECHUE CIIEIYIOIIUMH
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOLIMMH €CTECTBEHHO-HAYYHYIO IPAMOTHOCTb:

° HAay4YHO 00BACHATH SIBJICHUS,
° OLCHUBATh U IIOHUMATh 0COOCHHOCTH HAaY4YHOTI'O UCCJICIOBAHUS
° HHTCPIIPECTUPOBATL JAaHHBIC W HUCIOJbB30BATh HAYUYHBIC [JOKA3aTCIbCTBA IJIid

MOJTy4EHUS BBIBOJIOB.
[lenu w3ydeHus (U3HKH HAa YPOBHE OCHOBHOTO OOIIEro OOpa30BaHHs OIPEACICHBI B
Konnenmun npenogaBanusi yuebnoro npeamera «®dusnka» B 00pa30BaTENbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepannu, peanu3ylOmUX OCHOBHBIE 00IIe00pa3oBaTeNbHBIE IMPOTPAMMBL,
yrBepxkaAEHHON perenneM Komnmerun MunnctepctBa mpocBemienus Poccuiickoit denepanuu
(mpotokoin ot 3 nexadbps 2019 r. Ne [IK-4BH).
esu uzyvyenusi GU3NKu:

. npuoOpeTeHue MHTepeca M CTpeMJICHHs] O0y4arolMXCs K HAYYHOMY HU3yUYEHUIO
MIPUPOIBI, PA3BUTHE WX UHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

. pa3sBUTHE IMPEJCTABIEHU O HAy4HOM METOJe MO3HaHHUA U (OPMHUpPOBAHUE
HCCJIEeI0BATENIbCKOIO0 OTHOIIEHHSI K OKPY>KAIOLIUM SIBICHUSM;

o (opMHUpOBaHME HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa H3y4YeHUS OCHOB
CTpOEHHS MaTepuu U PyHIaMEeHTaJIbHBIX 3aKOHOB (PU3UKU;

o (dbopMUpoBaHHE TPEICTaBICHUA O pond (U3UKU ISl pa3BUTUS  JAPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

. pa3BUTHE TMPEACTaBICHUM O BO3MOXHBIX cdepax Oyayiiell mpodeccrnoHanbHOM

NEeSATENbHOCTH, CBSI3aHHOM C (U3MKOM, NOJArOTOBKAa K JajibHEHIIEMYy OOYYeHHI0O B 3TOM
HaIIPaBJICHUU.



Joctmxenne »THX Lened nporpaMmbl MO0 (HU3MKE HA YpOBHE OCHOBHOI'O OOILEro
00pa3oBaHus 00ECIEUNBACTCS PEILICHUEM CIICIYIONINX 3a4a4:

o HpI/IO6p€TeHI/IC 3HAaHUHM O JUCKPETHOM CTPOCHHH BCHIECTBA, O MCXAaHHUYCCKHUX,
TCIIOBBIX, SJICKTPUYCCKUX, MAIHUTHBIX U KBAHTOBLIX SABJICHUAX,

L4 HpI/I06pCTeHI/IC yMeHI/Iﬁ OIIMCHIBAaTh M OOBICHITH (I)I/IBI/I‘-ICCKI/IG SABJICHHUA C
HCIIOJIb30BAHUEM IMOJTYYECHHBIX 3HAHHU,

° OCBOCHHUEC MCTOJOB PCHICHUA HpOCT@ﬁIHHX paC‘IéTHI)IX 3aJa4 C MCIIOJIb30BAHUEM
(1)I/I3I/IHCCKI/IX MOHCHCﬁ, TBOPUYCCKUX U ITPAKTUKO-OPUCHTUPOBAHHBIX 3a1a4;

° pPa3sBUTHC YMGHI/II‘/'I Ha6J'IIO,Z[aTB IMPUPOAHBIC SABJICHHA MW BBIIIOJHATH OIIBITHI,

nabopaTopHble  pabOTBl W JKCIEPUMEHTAJIbHBIE  HUCCIEAOBAHUS C  HCIOJIB30BAaHHEM
WM3MEpUTENBHBIX TPUOOPOB;

o OCBOCHHE MTPUEMOB paboTHI ¢ HH(pOpMaIUel Gpu3mIecKoro conepKaHus, BKIIOYast
WH(MOPMAILIMIO O COBPEMEHHBIX IOCTHKCHHUSX (DU3UKU, aHAIN3 U KPUTUYECKOE OIICHUBAHUE
nHpopManuu;

o 3HAKOMCTBO €O cdepaMu TPOodeCCHOHATBHON NEeATEILHOCTH, CBS3aHHBIMU C
(hU3HKOM, 1 COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha IOCTIKEHUSIX (DU3HUECKON HAyKH.

Ha usyuenue ¢usuku (0a30BbIi ypOBEHB) HA YPOBHE OCHOBHOT'O OOIIETO 0Opa30BaHMs
orBoauTcs 238 yacoB: B 7 kitacce — 68 yacos (2 yaca B Helleno), B 8 kiacce — 68 yacoB (2 4aca B
HEJIETIO), B 9 KJ1acce — 102 yaca (3 yaca B HEJIEINIO).

ITpennaraemslii B mporpamme 1o Gpu3MKe nepeyeHb J1abopaTopHbIX padOT U OMBITOB HOCUT
PEKOMEHATENbHBIA XapaKTep, YYUTENb JeJIaeT BBHIOOp MpOBENEHUS JabOpaTOPHBIX PadOT
OTIBITOB € YY4ETOM MHIUBUAYAJIBHBIX OCOOCHHOCTEN 00Y4aOLMXCsl, CIIUCKA YKCTIEPUMEHTAIBHBIX
3aJlaHMid, TpeyIaraéMbIX B paMKax OCHOBHOTO TOCYIapCTBEHHOTO dK3aMeHa 1o (hr3uKe.

COAEP KAHUE OBYUEHUS

7 KIIACC

Pa3nen 1. ®usuka u e€ posib B IO3HAHUHU OKPY:KAIOLIEr0 MUPA.

duzuka — Hayka o npupoje. SABneHus npupoasl. GU3NUEcKUe SIBJICHUS: MEXaHUYECKUE,
TEIUIOBBIE, AJIEKTPUYECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousuueckne BenWuuHBL. I3mepeHue Qusuvecknx BenudyuH. Dusnueckue MPUOOPHI
[TorpemHOCTh M3MEpeHUA. MexXnyHapoHasl CUCTEMA €IHMHULL.

Kak ¢usuka u apyrue ecTeCTBEHHbIE HAYKH M3y4daloT MPHUPOAY. EcTecTBeHHO-Hay4HbIN
METOJI TIO3HAHUSA: HAOJIOJCHHWE, IMOCTAaHOBKA HAYYHOTO BOMNPOCA, BBIABMIKEHUE THUIIOTE3,
JKCIIEPUMEHT [0 TMPOBEpKEe TuMoTe3, O0ObsiACHeHHWe Habmogaemoro spiueHus. OnucaHue
(hbU3UYECKUX SBJICHUHN C TTIOMOIIBIO MOJICTICH.

Hemoncmpayuu.
1. MexaHI/I‘IeCKI/Ie, TCIIJIOBBIC, DJICKTPUUCCKHUC, MAIrHUTHBLIC, CBCTOBLIC ABJICHHA.
2. ®dusnueckue MPUOOPHI W TIpoIEeaypa NPSIMBIX HM3MEPEHUH aHAJIOTOBBIM U

U(GPOBBIM IPUOOPOM.
Jlabopamopnsie pabomel u onvimol.

1 OmnpeneneHne HEeHbI JENeHUS KAl HK3MEPUTEIHLHOTO MpHbopa.

2 N3mepenue paccTOsHUMN.

3. N3mepenne o0bEMa KUIKOCTH U TBEPIOTO TEa.

4 Onpenenenue pa3MepoB MaJIbIX TEJ.

5. Msmepenne temnepaTypbl IIPU HNOMOIIM KUIKOCTHOIO TEPMOMETpPA M JaTUMKA

TEMIEPATYPHI.



6. [IpoBenenue uccienoBaHus MO MPOBEPKE TMIIOTE3bI: AAJTbHOCTD MOJETA MIAPHUKA,
MYIIEHHOTO TOPU30HTANIbHO, TeM 00JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3pnen 2. [lepBonavasibHbIe CBeACHHS 0 CTPOEHMH BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbl, UX pa3Mmepbl. ONBITHI, J10KAa3bIBAIOLINE
JIUCKPETHOE CTPOCHUE BEIIECTBA.

JBwxxenue uvactui] BemiecTBa. CBs3b CKOPOCTH JBHKEHUS YacTHUL C TEMIIEpaTypoil.
BbpoyHoBckoe naBwxenue, mauddysus. B3anMmonelcTBHEe YacTHIl BEIIECTBA: MPUTSHIKEHUE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHE Ta30B, IKUJIKOCTEM H  TBEPIBIX
(kpucTamIyeckux) Tel. B3auMocBs3b MEXAy CBOWMCTBAMHU BEIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHHMA
BO/JIBL.

Hemoncmpayuu.

1. Habmtonenne OpoyHOBCKOTO ABHKEHMSL.

2. Habmonenue nuddysum.

3. HaGnronenue sBneHuid, OOBACHSIOMNXCS TPUTSDKEHHUEM WM OTTAJIKHBAHHUEM

YaCTHII BEIIECTBA.
Jlabopamopuvie pabomot u onvimol.

1. OrneHka 1MaMeTpa aToMa METOJIOM PsIOB (C UCIoyIb30BaHueM (hoTorpaduii).
2. OnbIThI 110 HAOTIOIEHUIO TETNIOBOTO PACIIMPEHHSI Ta30B.
3. OmnBITHI 0 OOHAPYKEHHIO JICHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSHKCHUSI.

Pa3pnen 3. /IBu:xeHHe U B3aUMOoJeiicTBHE TeJl.

Mexannueckoe JBHKeHHEe. PaBHOMepHOe U HepaBHOMepHOe JBHXkeHHE. CKOpOCTb.
Cpenssist CKopocTb ITPY HEPAaBHOMEPHOM JBMKEHHUU. Pacu€T myTH U BpeMEHU JBUKECHUSL.

SBnenne mHepuMHW. 3aKOH HMHEpUMU. B3amMojeicTBHME Tell Kak MPUYMHA H3MEHEHHUS
CKOPOCTH JBHWXXEHHMS Tel. Macca kak Mepa umHepTHOCTH Tena. IlnoTHocTs BemectBa. CBsi3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMA BEIIECTBA.

Cuna xak xapakTepucTuKa B3aumonedcTBus Tei. Cuna ynpyrocty M 3akoH ['yka.
N3mepenue cuibl ¢ MOMOILIBIO JUHAMOMETPA. SIBIIEHHE TATOTEHUS U cuila TskecTH. Chila TSKeCTH
Ha JIpyrux miaHetax. Bec tena. HeBecomocTs. CioxkeHue cuil, HapaBIEHHBIX 110 OJTHOM MIPSIMOH.

PaBHopelicTByromas cui. Cuna tpeHusi. TpeHue CKOIbKEHUs U TPeHUE oKosA. TpeHue B mpupoje
1 TCXHHUKECE.

Hemoncmpayuu.

HabmoieHne MexaHU4ecKoro BUKEHHS Tena.

N3mepenne ckopocTy MPSIMOTUHEHHOTO JBUKCHUS.
Hab6untoienue siBeHUs] HHEPIUH.

HabGmtoienne u3MeHeHus: CKOpOCTH MPU B3aUMOICHCTBUU Tell.
CpaBHEHHE Macc TI0 B3aUMOJICHCTBUIO Tell.

CrnosxeHue CWII, HAPaBJICHHBIX 110 OJTHOM MIPSIMOH.
Jlaﬁopamopubte padomul u onvimol.

QU AW R

1. OnpeneneHre CKOpOCTH paBHOMEPHOTO JBMKEHUS (IIapuKa B )KUIKOCTH, MOJAEIIN
AJIEKTPUUECKOT0 aBTOMOOUJISL U TaK Jlajiee).

2. OmnpeneneHue cpeHeN CKOPOCTH CKOJIbXKEHUsI OpyCKa MU [IapuKa 10 HaKJIOHHON
IIJIOCKOCTH.

3. OmnpeneneHue NIOTHOCTH TBEPAOTO TeENA.

4. OmnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHHs (nedopMariin) mpy>KUHBI

oT HpHHO)KCHHOﬁ CHIJIBI.



5. OnBITHI, AEMOHCTPHUPYIOIINE 3aBUCUMOCTD CHIIBI TPSHHUS CKOJIBKEHUS OT Beca Tela
U XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3pnen 4. /laBienue TBEPABIX TeJl, ’KUIAKOCTEH U Ta30B.

Jasnenne. CiocoObl yMEHbIIIEHUS U YBEJIHUCHUS JaBieHus. JlaBnenue ra3a. 3aBUCUMOCTb
JaBJICHMS Ta3a oT 00bEMa, TeMriepatypsl. [lepenada naBiaeHus TBEPABIMU TEIAMH, )KUIKOCTIMU U
razamu. 3akoH [lackans. [THeBMaTuueckre MamIMHBL. 3aBUCUMOCTb JABJICHHS KUIKOCTH OT
rnyounsl.  ['mapoctatmueckuid  mapamokc. CooOmraroniuecss cocyabl. [ WapaBiIudecKue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe AaBieHue. [IpuuuHBI CyIIeCTBOBaHUS BO3AYIIHON
obonoukn 3emmu. Omeir Toppuuennu. M3mepenune atmMochepHOro naBieHUS. 3aBUCUMOCTH
aTMoc(epHOro JaBJICHHS OT BBICOTHI HAJ YypoBHeM Mops. [Ipubopbl sl W3MepeHus
aTMoc(epHOTo aBIeHUS.

JleficTBHE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJIO. BeiTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomiasanue.

Hemoncmpayuu.

1. 3aBHCHMOCTbD JABJICHUS I'a3a OT TEMIIEPaTypBhl.

2. Ilepenaya naBiieHNs )KUIKOCTBIO U Ta30M.

3. Coobmaromnmecs: COCybl.

4, ['mapaBnuueckuit mpecc.

5. [IposiBnenue neicTBUs aTMOC(HEPHOTO JaBJICHUS.

6. 3aBUCHUMOCTb BBITAQJIKUBAIOLIEH CHJIBI OT 00BbEMa MOrpyKEHHOM YacTH Tena U
IIJIOTHOCTHU KUAKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOILIEH CHIIbI BECY BBITECHEHHOU KUIKOCTH.

8. VcnoBue muaBaHus Te: IUIABAHME WM IOTPYXKEHUE Tell B 3aBUCHMOCTH OT

COOTHOIICHUS TUIOTHOCTEH TeJla U KUIKOCTH.
Jlabopamopnsie pabomel u onvimol.

1. HccnenoBanue 3aBHCHMOCTH Beca Tella B BOAE OT 00bEMa MOrpyKEHHOH B
KHUJIKOCTb 4aCTH TEJIA.

2. OnpeneneHne BBITAIKMBAIONICH CHIIBIL, AEMCTBYIOLIEH HA TEJIO, MOTPYKEHHOE B
AKHUJIKOCTb.

3. [IpoBepka HE3aBHCHUMOCTH BBITAJIKUBAIOMIEH CHJIbI, JECUCTBYIOLIEH HAa TEJIO B
XKHUJIKOCTH, OT MaccChl TeJa.

4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUIIbI, TEHCTBYIOILEH

Ha TEJO B JKUIKOCTH, OT 00b&Ma MOTrpyXKEHHOM B JKUAKOCTH YacTU Tellda M OT IUIOTHOCTH
AKHUJIKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa WM KOHCTPYMPOBAHME JIOJKU M OIpPEAEIICHHUE €€
rpy30I0ABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPrusi.

Mexannueckas pabota. MoOIIHOCTb.

[IpocThie MexaHU3MBI: pbIvar, 6JI0K, HAaKJIOHHAs MI0CKOCTh. [IpaBuiio paBHOBecHs ppIyara.
[Ipumenenue mnpaBuiIa paBHOBecUsl pblyara K OJIOKy. «3osioToe mnpaBuiio» MexaHuku. KIIJ]
MPOCTHIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas sHeprusi. KuneTnueckas W mnoTeHUManbHas dHeprus. l[IpeBpamieHue
OJIHOTO BU/Ia MEXaHUYECKON 3HEPTUU B APYroil. 3aKOH COXpaHEHUs PHEPIUU B MEXAHUKE.

Hemoncmpayuu.

1. [Iprmepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomot u onvimel.



1. OmnpeneneHuie pabOTHl CHIIBI TPEHUS NPU PABHOMEPHOM JIBWKCHHUU TeJa IO
TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBanue ycnoBuii paBHOBECHUS pblyara.

3. N3mepenue KII/ HaKJIOHHOM INIOCKOCTH.

4, N3yuenne 3aKkoHa COXpaHEHUS] MEXaHUYECKOW YSHEPTHH.

8 KUIIACC

Pa3nen 6. TemoBble siBjieHUS.

OCHOBHBIE IIOJIOKEHUS MOJIEKYIISIPHO--KMHETHYECKOM TEOpUH CTpOeHUs BeulecTBa. Macca
U pa3sMepsl aroMOB W MOJEKYd. OmNbITb, TOATBEPXKIAIOIIMNE OCHOBHBIC TMOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKOU TEOPHH.

Mopenu TBEPAOTO, )KUIKOTO U Ta3000pa3HOTO COCTOSAHMM BemecTBa. Kpucrannuyeckue u
amop¢Hsbie Tena. OObsICHEHUE CBOWCTB ra30B, KUIKOCTEH U TBEPABIX T HA OCHOBE TOJOKEHUI
MOJICKYJISIPHO--KUHETHYeCKOW Teopun. CmauyMBaHWE W KaMWUISIPHBIC SBICHHUA. |eIJIOBOE
pacUIMpeHre U CKaTue.

Temmneparypa. CBs3b TeMIEpaTypbl CO CKOPOCTBHIO TEIUIOBOTO JIBMKEHMSI YacTHIIL.
Buytpennss sneprust. CnocoObl N3MEHEHHUsI BHYTPEHHEH SHEPTUu: TEIUIonepeada i COBEpIICHHE
paboTsl. Buasl Temonepenaun: TEMIONPOBOAHOCTh, KOHBEKIIUS, U3JTYICHHE.

KonuuecTBo TemnoTel. YaenpHas TEMIOEMKOCTh BelIecTBa. TeMI000MEH U TEeIIoBOe
paBHOBecHe. YpaBHEHHE TeIJIOBOro OarnaHca. [lnaBineHue W OTBEpJeBaHME KPUCTATUIMUECKUX
BEIIECTB. YaenpHas Termiora maBieHus. [lapooOpa3zoBanume u KoHjeHcaius. VcmapeHwue.
Kunenue. YnenpHass Termiora mapooOpa3oBaHus. 3aBUCUMOCTb TEMIEpPAaTyphl KHUIIEHHS OT
aTMoc(epHOTo TaBIeHUS.

Brnaxxnocts Bo3myxa.

DHeprus TOIIMBA. Y IeJIbHas TEIJIOTa CrOpaHusl.

[Tpuatuner pabotel TeroBeix apurareneid KIIJ[ temmoBoro nBurarens. TeroBbie
JIBUTATEJIH U 3aLIUTa OKPYKAIOLIEH Cpeibl.

3aKOH COXpaHEHUs U MPEBPAIICHHS SHEPIUH B TEIUIOBBIX IPOIECCAX.

Hemoncmpayuu.

1. HabutoieHne OpoyHOBCKOTO JIBUKEHHUSL.

2. Ha6monenue nuddysun.

3. HabmtoieHue siBeHN cMauyMBaHUs ¥ KAMJUTSIPHBIX SBJICHHIA.

4. HabutoieHne TemioBoro paciupeHus Tei.

5. W3meHnenue pnaBieHHs Ta3a 0OpU H3MEHEHMHM OOBEMAa W HarpeBaHUU WIIU
OXJIAKICHUH.

6. [IpaBuna uzMepeHus: TeMIepaTyphbl.

7. Buns! Tenonepenaum.

8. OxJaxieHre Ipyu COBEPIIEHUH PaOOTHI.

9. Harpesanue npu coBepiieHUN padOThl BHEITHUMH CUJIAMHU.

10.  CpaBHeHHE TEIUIOEMKOCTEN Pa3IUYHbBIX BEIIECTB.

11.  HaOumroneHue KUIICHUS.

12. Ha6ronenue nmocTostHCTBA TEMIIEpaTyphl MPH TUTABICHUH.

13. Mopenu TeIUIoBEIX ABUTATEIEN.

Jlabopamopuvie pabomost u onvimol.

1. OnbIThI 110 OOHAPYKEHUIO TEHCTBUS CHJI MOJIEKYIISIPHOTO MPUTSKESHHUS.

2. OnbITHI IO BRIPALIMBAHUIO KPUCTAVIOB TIOBAPEHHOM COJIM MJIU caxapa.

3. OMnbITH 10 HAOIIOEHUIO TEIUIOBOTO PACHIUPEHUS T'a30B, KUIKOCTEH U TBEPIBIX

TCII.



4. OnpeneneHre JaBICHUS BO3IyXa B OaJUIOHE IITPHIIA.

5. OMbITHl, AEMOHCTPUPYIOIINE 3aBUCHUMOCTb JABJICHHUS BO3JyXa OT €ro o0OhéMa u
HarpeBaHus WU OXJIXKICHHUS.

6. [IpoBepka rumore3sl JIMHEHMHON 3aBUCHMOCTH JIJIMHBI CTOJIOWKA YKHIIKOCTH B
TEPMOMETPHUUYECKOIN TPyOKE OT TeMIEPaTypHI.

7. HabGmoieHne n3MeHeHus: BHYTPEHHEH YHEPTUH Tela B Pe3yabTaTe TeIUIonepeaun
Y pabOThI BHEIIHUX CHJL.

8. HccnenoBanue siBneHUs TEIUIOOOMEHA MPH CMEIIMBAHUU XOJOJIHON W Topsdeit
BOJIBL.

9. OmnpeneneHre KOJIUYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOH MPH TEIIOOOMEHe C
HAarpeThiM METAUTMYECKUM LIJITHHAPOM.

10. Onpenenenne yaeabHONU TETNIOEMKOCTH BEIIECTBA.

11. HccnenoBanue npouecca UCIapeHus.

12. OrnpeziesnieHre OTHOCUTEHHOM BIAXKHOCTH BO3/yXa.

13. Ornpenenenyie yaelIbHON TEIIOTHI MIABJICHHUS JIBJA.

Pa3znen 7. DilekTpuyeckne 1 MATHUTHBIE SIBJICHUSI.

Onektpusanus Ten. JIBa poja 3yeKTpUUecKuX 3apsnoB. B3aumopeilcTBue 3apsyKEHHBIX
ten. 3akoH KynoHna (3aBUCHMOCTB CHITBI B3aUMOJICHCTBUS 3apsSHKEHHBIX TEJT OT BETMYUHBI 3apsI0B
U PACCTOSTHUS MEXKIY TellaMu).

OnekTpuyeckoe moisie. Hampsk€HHOCTH AeKTprUdecKoro mosist. [IpuHIun cynepno3uimun
INEKTPUUYECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocutenn snexTpudeckux 3apsiioB. DJIEeMEHTApHBIA AJIeKTpudecKuil 3apsa. CtpoeHue
atoma. [I[poBOIHUKY U AUDIIEKTPUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiia.

DNEeKTPUYECKH TOK. YCIIOBUS CYIIECTBOBAHMS AIIEKTPUYECKOTO TOKa. McTouHMKH
MOCTOSIHHOTO TOKa. JIeWCTBUSA AIIEKTPUYECKOTO TOKa (TEMIOBOE, XUMHUYECKOE, MArHUTHOE).
DJIEKTPUYECKUI TOK B )KHJIKOCTSAX U ra3ax.

Onektpuueckass uenb. Cuia Toka. DnekTpudeckoe HampsikeHue. ConpoTHuBIEeHUE
NMPOBOJHUKA. YJIETbHOE COMPOTUBICHUE BemiecTBa. 3akoH Owma Ui  ydacTKa LEeMnH.
[locnenoBarenbHOE U MapaJlIEIbHOE COEAUHEHUE TPOBOTHUKOB.

PaboTa 1 MomHOCTH 31eKTprudYecKkoro Toka. 3akoH Jxoynsa—JIenmna. DnekTpudyeckue 1enu
Y IOTPeOUTEIH SIEKTPUUECKOM 3Hepruun B ObITy. KOpoTKoe 3aMbIKaHHE.

[TocTtosiHHBbIE MarHuThl. B3auMojelcTBUE MOCTOSHHBIX MAarHuTOB. MarHuTHOE MoJie.
MarunuTHoe noje 3eMIId U ero 3HaueHue JJis KU3HU Ha 3emiie. OnwiT Dpcrena. MarautHoe nose
3JIEKTPUYECKOTr0 ToKa. [IpuMeHeHne 3IeKTpOMarHuToB B TEXHUKE. [[efiCTBME MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUIaTellb MOCTOSHHOTO TOKa. Mcmosb3oBaHue
3JIEKTPOJIBUTATENICH B TEXHUUECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

OnbiTel  @apaness. SBneHue >aeKTpoMarHUTHOM MHAyKUMH. IlpaBuno  Jlenua.
OnektporeHeparop. CrocoObl TOJYUYCHHS JJICKTPHUYECCKOW DHEPruu. ODJIEKTPOCTAHIIMKM Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHUU.

Hemoncmpayuu.

DJneKTpuszanus Ted.

JIBa poJia 3JEKTPUUECKUX 3aPSAI0B M B3aUMOJICHCTBUE 3apSKEHHBIX TEJl.
YCeTpoHCTBO 1 JEHCTBHE AIEKTPOCKOIA.

DIIEKTpOCTAaTUYECKAS UHTYKLIUSA.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3aPsI0B.

[IpoBOTHHKYN U AUDIICKTPUKH.

MoaenvupoBaHU€e CUIOBBIX JIUHHUM 3JIEKTPUUYECKOTO TTOJIS.

HcTouHMKY TOCTOSSHHOTO TOKA.

N A WNE



9. JlelicTBUA 2JIEKTPUYECKOTO TOKA.

10. DIIEKTPUUYECKHUI TOK B KUIKOCTH.

11. ["a30BbIii pa3ps.

12. H3mepenue cuiibl TOKa aMIEPMETPOM.

13. M3Mepenne 351eKTpUIeCcKOro HanpsiKEHUS BOJTBTMETPOM.

14. Peocrar n Mara3uH conpoTHUBIICHUM.

15. B3anmopaeicTBiE NOCTOSTHHBIX MAarHUTOB.

16. MoaenvupoBaHre€ HEBO3MOKHOCTHU Pa3IeJICHUs] TIOJIFOCOB MarHuTa.
17. MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18.  OmsiT Dpcrena.

19.  MaraurtHoOe 1noje ToKa. JIeKTPOMarHur.

20. JlelicTBME MAarHUTHOTO MOJIS1 HA TPOBOJHUK C TOKOM.

21. DnexTpoaBUTaTeb IIOCTOSIHHOTO TOKA.

22. HccnenoBanue saBiaeHUS 3JIEKTPOMArHUTHON MHIYKIIHAH.

23. OnbiTel Papajes.

24. 3aBUCHUMOCTD HAMPAaBJICHUS UHAYKIIMOHHOT'O TOKA OT YCIIOBUM €r0 BOSHUKHOBEHUS.
25. DIIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnwvie pabomot u onvimol.

1. OmnBITH 10 HAOIOACHHIO ANEKTPU3AINHY TEJ WHAYKIIUEH U IIPH COTPUKOCHOBEHUH.

2. HccinenoBanue qeHCTBUSA 3JIEKTPUUECKOrO NOJIS HA IPOBOJHUKU U TUIIEKTPUKH.

3. C6opxka u mpoBepka paboThI INEKTPHUUECKON LM MOCTOSTHHOTO TOKA.

4. H3mepenue u peryaupoBaHue CUIIbI TOKA.

5. N3mepenue u peryanpoBaHue HaPSIKEHUS.

6. HccnenoBanue 3aBUCUMOCTM CHJIBI TOKA, HIYIIETO 4YEPE3 PE3UCTOp, OT
CONPOTHUBIIEHUS PE3UCTOPA U HAIIPSIKEHUSI HA PE3UCTOPE.

7. OnpITel, AEMOHCTPUPYIOIIME 3aBUCUMOCTb JJIEKTPUYECKOTO COMPOTHUBIICHUS
IIPOBOJIHHUKA OT €ro0 JUIMHBI, IIJIOIIAIN TONIEPEYHOT0 CEYEHU U MaTepHaIa.

8. ITpoBepka npaBuia CIOXKEHHUs HANPSYKEHUH TP NOCIEA0BATEIbHOM COECIUHEHUH
JBYX PE3UCTOPOB.

9. [IpoBepka nmpaBuia I CHIIbI TOKA IPU APAJLIEIBHOM COEIMHEHUH PE3UCTOPOB.

10.  Ompenenenue paboOTHI IEKTPUIECKOTO TOKA, HIYIIETO Yepe3 Pe3UCTOp.

11.  OmnpeneneHue MOLTHOCTH JIEKTPUUECKOTO TOKA, BBIIEIAEMON HA PE3UCTOPE.

12.  HccnemoBaHwe 3aBUCUMOCTH CWIBI TOKa, HAYHNIErO0 4Yepe3 JIAMIIOYKy, OT
HaIpsDKEHUS Ha HEMl.

13.  Omnpenenenue KIIJ] narpeBares.

14.  HccnenoBaHue MarHUTHOTO B3aUMOJEHCTBHS MOCTOSTHHBIX MarHUTOB.

15.  V3ydyeHue MarHUTHOTO IOJIA MOCTOSIHHBIX MAarHUTOB NPU HMX OOBEIUHEHUU U
pa3JeNeHUN.

16.  HccnenoBaHue IEHUCTBUS DIIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17.  OneITbl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI B3aUMOJAEHUCTBUS KaTYyLIKU C
TOKOM M MarHuTa OT CHJIbI TOKA M HAIIPABJICHUS TOKA B KaTYUIKE.

18.  H3ydenue nelicTBUS MarHUTHOTO I0JI HAa IIPOBOJHUK C TOKOM.

19. KoHncTpynpoBanue u u3yuenue padoThl 31€KTPOABUTATES.

20. N3mepenne KII/] anekTpoaBurateibHOM yCTaHOBKHU.

21.  OnbITHI 0 UCCIEIOBAHMIO SABJICHUS 3JIEKTPOMAarHUTHON MHIYKIUH: UCCIIEI0BAHUE

W3MEHCHUH 3HAUCHUS U HallpaBJICHUSA WHAYKIXMOHHOI'O TOKA.



9 KVIACC

Paszgen 8. Mexanndeckue siBJICHHUA.

Mexannueckoe ABmkeHue. MatepuaibHas Touka. CucreMa orcuéra. OTHOCUTENBHOCTh
MEXaHUYECKOro JIBI)KEHMs. PaBHOMepHOe mpsMoiuHENHoe ABMxeHue. HepaBHomepHOe
npsMouHeHOe nBIkKeHHe. CpemHsiss U MTHOBEHHAs CKOPOCTh Tejla TPHU HEPaBHOMEPHOM
JBI>KEHUU.

Yckopenue. PaBHoyckopeHHOE npsiMoauHelHoe BrkeHne. CBoOoHOoe nageHne. OmbIThI
lanunes.

PaBHOMepHOE nBIXKEeHME MO OKpykHOCTH. [lepuon u wactora oOpamenus. JIuneiHas u
yIJ10Basi CKOPOCTHU. LIeHTpoCcTpeEMUTENBHOE YCKOPEHHE.

[Tepssiii 3akoH Hprorona. Bropoii 3akon Hetorona. Tpertwnit 3akon Hetotona. [lpuHnmn
CYINEPHO3ULINU CUIIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: CWJIa TPEHUS CKOJBXEHUS, CHJIa TPEHUs
MOKOS1, APYTHE BUBI TPCHHUS.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TATOTEHUSA. YCKOpEHHE CBOOOJHOTO NaJeHUS.
JBmxenue mianeT Bokpyr Connua. [lepBas kocMuueckas ckopocTb. HeBECOMOCTB U eperpysKHy.

PaBHOBecue MatepuanbHOI Touku. AOCONIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOro Tena
C 3aKpEIUIEHHOW OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynsc tena. U3menenne umnyinabsca. MMmynbsc cuiibl. 3aKOH COXpPAHEHHUs UMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanuyeckas pabota U MOIIHOCTh. PaboTa cun TsbkecTu, ynpyroctd, TpeHus. CBs3b
sHepruu W paboThl. [loTeHIManpHas >HEPrus Teja, MOJHATOrO HaJ MOBEPXHOCTHIO 3E€MIIH.
[loTeHnumanpHas 3Heprus cxkatol npyxuHbl. Kunernueckas sneprus. TeopeMa 0 KHHETUYECK O
SHEPruM. 3aKOH COXPAHEHUS MEXaHUYECKOW YHEPTUH.

Hemoncmpayuu.
1. HabmoieHne MexaHn4ecKoro ABMKCHUS Tella OTHOCUTEIHLHO Pa3HBIX Te OTCUETA.
2. CpaBHeHHE MyTeH U TPACKTOPUI ABUKEHUS OJHOTO U TOTO K€ TeIa OTHOCUTEIHHO

Pa3HBIX TEJI OTCYETA.

3. N3mepenune ckopocTr U yCKOPEHMSI IPSIMOJIMHEWHOTO IBUKEHHS.

4. HccenenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKCHMUS.

5. HaGntoneHue nBuxkeHHs Tella 0 OKPYKHOCTH.

6. HaGntonenne MexaHMYeCKMX SIBICHHMH, MPOUCXOIALIMX B CHCTEME OTCYETa
«Tenexkay npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIHO KaOMHETa (PU3HKH.

7. 3aBUCHMOCTb YCKOPEHHMs T€Jla OT MacChl TeJla U IEHCTBYIOIEH Ha HETO CHJIBL.

8. HabutoieHne paBeHcTBa CUJl IPU B3aUMOJIEHCTBUU TEJl.

9. M3meHeHue Beca Tea Ipyu yCKOPEHHOM JIBHKEHUU.

10. Ilepenava umimynbsca Ipy B3aUMOJEHCTBUU TEIL.

11. [IpeoOpa3oBanust SHEPTUK IPU B3aUMOICHCTBUU TeEl.

12.  CoxpaHeHue UMILyJIbCca IIPU HEYIPYIOM B3aUMOJEHCTBHUM.

13.  CoxpaHeHHe UMIYJIbca IpU a0COIOTHO YIIPYTOM B3aUMOAEHCTBUM.

14. Habmtonenne peakTHBHOTO JABMKEHHUS.

15. CoxpaHeHHe MEXaHUYECKOW SHEPTUH MPU CBOOOTHOM IaJICHUH.

16.  CoxpaHeHue MEXaHWYECKOW HHEpPruu INpU ABWKEHHUU Tejla IOJ ACHCTBHEM
MIPYKUHBIL.

Jlabopamopuvie pabomot u onvimol.

1. KoHcTpynpoBanue Tpakra 1 pa3sroHa U JAJIbHEMIIEr0 paBHOMEPHOI'O IBUKEHUS

HIapuvKa U TCIICIKKH.



2. OmnpeneneHue cpeHeil CKOPOCTH CKOJBKEHUS OpyCKa WM JIBWKCHUS IIapUKa IO
HAKJIOHHOMW TJIOCKOCTH.

3. OnpeneneHure yCKOpEHHsl Tesla IPU paBHOYCKOPEHHOM JBHKEHUH O HAKJIOHHOM
TUTOCKOCTH.

4. HccnenoBanue 3aBUCMMOCTH ITYTH OT BPEMEHU TIPH PAaBHOYCKOPEHHOM JIBHKEHUH
0e3 HavaJIbHOU CKOPOCTH.

5. [IpoBepka THITOTE3BI: €CIM NPU PAaBHOYCKOPEHHOM IBIDKCHHH 0€3 HadaJIbHOU

CKOPOCTH ITYTHU OTHOCATCA KaK pA HEUYETHBIX YHUCCJI, TO COOTBCTCTBYIOIINEC ITPOMCIKYTKH BPECMCHU
OAHMHAKOBBI.

6. HccenenoBanue 3aBUCUMOCTH CWIBI TPEHHS CKOJIBKEHHS OT CUJIbI HOPMAJIbHOTO
JIaBJICHUS.

7. Onpenenennie kodhULMeHTa TPEHUS CKOTBKECHHUS.

8. OnpeneneHue KECTKOCTU MPYKUHBI.

9. Onpenenenre pabOThl CUIBl TPEHUS MPU PABHOMEPHOM JIBKEHUHM Teja IO
TOPU30HTAIIBHON IIOBEPXHOCTH.

10. Onpenenenue padoThl CHIIBI YIPYTOCTH HPU MOABEME Tpy3a C HUCIOJIb30BaHUEM
HETOJIBM)KHOTO U TIOABHKHOTO OJIOKOB.

11. M3ydeHue 3aKkoHa COXpaHEHHS YHEPTHUH.

Pa3zgen 9. Mexannyeckue Ko1e0aHus U BOJTHBI.

KonebarensHoe aBmxeHne. OCHOBHbBIE XapaKTEPUCTUKH KoOJIOaHMIA: MEPHOJ], YacToTa,
aMIuTyna. MareMaTMueckuil W NPYKUHHBIA MasTHUKH. [IpeBpailieHne 5sHepruu mnpu
KoJ1e0aTeNLHOM IBMKEHHH.

3aryxaromue konebanus. BeiHyx)aeHHble konebanus. Pesonanc. MexaHnueckrue BOJTHBI.
CgoiicTBa MeXaHUYECKUX BOJIH. [IpomonbHBIE M TTONIEpEYHbIE BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHHs. MexaHn4YecKue BOJIHBI B TBEPAOM TeJIE, CEUCMUYECKUE BOIHBI.

3Byk. [')pomMKOCTb 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. MIH(pa3Byk u ynbTpa3ByK.

Hemoncmpayuu.

1. Hab6nronenue konebanuit el moja 1elCTBUEM CHIIBI TSKECTH M CHIIbI YIIPYTOCTH.

2. Hab6utonenue xonebGanuii rpy3a Ha HUTHU U Ha TPYKUHE.

3. HabmroieHre BBIHYXIEHHBIX KOoJIe0aHUI U pe30HaHca.

4. Pacripoctpanenue mpogoabHBIX U MOTIEPEYHBIX BOIH (HA MOJIEIH).

5. Hab6utoieHne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.

6. AKYCTHYECKHI1 pe30HaHC.

Jlabopamopuvie pabomout u onvimol.

1. OnpeneneHre YacTOThl U Meproia KojaeOaHuil MaTeMaTHYeCcKOro MasiTHHUKA.

2. OnpeneneHre 4acToThl U IeprUoaa KoJaeOaHuil Mpy>KUHHOTO MasiTHHUKA.

3. HccnenoBanue 3aBuCUMOCTH Nieproia KoeOaHui MOABEIIEHHOTO K HUTH TPy3a OT
JUTMHBI HATH.

4. HccnenoBanue 3aBUCMMOCTH TepHona KoJeOaHUH NpPYKMHHOTO MasTHUKA OT
Macchl Tpy3a.

5. [IpoBepka HE3aBUCUMOCTH MEepUOJIa KoJeOaHui rpy3a, MOJABEIICHHOTO K HUTH, OT
Macchl rpysa.

6. OnbIThl, JIEMOHCTPUPYIOIIUE 3aBHUCHUMOCTh IMEpHOJa KoieOaHUW MPYKHUHHOTO
MasTHUKA OT MacChl rpy3a U KECTKOCTH MPY>KUHBL.

7. H3mepenne yckopeHus CBOOOTHOTO MaeHHUS.

Pasznen 10. 3HeKTp0MaFHI/ITHOC M0JI€ U JJIEKTPOMArHUTHBIC BOJIHBI.
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DNEeKTPOMarHuTHOE ToJie. DJIEKTPOMAarHUTHBIC BOJHBI. (CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [lIkana 35eKTpOMarHuTHBIX BOJH. Mcronb30oBaHuE 3JEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3U.

DnekTpoMarHuTHas npupoza csera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa 2JIEKTPOMATHUTHBIX BOJIH.

2. BostHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomel u onvimol.

1. N3ydenne cBONCTB 3JEKTPOMArHUTHBIX BOJH C MMOMOIIBI0 MOOUIIBHOTO TenedoHa.

Pa3znen 11. CBeToBbBIE sIBJIEHHS.

JlyueBas monens cBera. Mcrounuku cBeta. [IpsiMmonnHeiiHOE pacnpoCTpaHEHHE CBETA.
3armenust Comnna u JIyasl. Otpaxenue cBera. [lnockoe 3epkasno. 3aKOH OTpaKEHHUs CBETA.

[Ipenomnenue cBera. 3akoH npenaomiieHus cBera. [loiHoe BHyTpeHHEe OTpaKeHHUE CBETA.
Hcnonp3oBaHue MOJTHOTO BHYTPEHHET'O OTPAXKEHUS B ONITUYECKUX CBETOBOAX.

Jlunza. Xon mydedt B smH3e. OnTuyeckas cucrteMa (oToanmnapaTa, MUKPOCKONA U
Teneckomna. ['a3 kak ontuueckas cuctema. binzopykocTs v JanbHO30PKOCTb.

Pasnoxxenue 6enoro ceera B criekTp. OnbiThl HptoTOHA. CriosKeHUE CIIEKTPAIBHBIX IIBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

1. [IpssmMonnHETHOE pacIpOCTPaHEHHE CBETA.

2. OTtpakeHue cBeTa.

3. [onmyuenue n300pakeHuii B IIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.

4. [Ipenomnenue ceera.

5. OnTHYeCcKui CBETOBO/I.

6. Xon nyuelt B coOuparomieit TuH3e.

7. Xop Jiydell B paccenBarole JIMH3E.

8. [Tonyuenue n3o00pakeHU ¢ TOMOIIBIO JIUH3.

9. [Mpunnmn geiicTBus Gporoanmnapara, MUKPOCKOTA U TEIECKOTIA.

10.  Mogens ria3sa.

11. Pa3znosxenue 6enoro cBeTa B CIEKTP.

12.  Tlomyuenue 6emoro cBeTa MpH CIOKEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopnusie pabomel u onvimol.

1. HccrnenoBanue 3aBUCUMOCTH yIJia OTPaXKEHUS CBETOBOTO JIy4ya OT yIJia MajeHUsl.

2. N3ydenne xapakTepUCTHK N300paKESHHsI IPEIMETa B TUIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCUMOCTH YTJia MPEJIOMIICHHUS CBETOBOTO Jiy4ya OT YIJia aJieHus
Ha TPAHULE «BO3AYX—CTEKIION.

4, [Tonyyenue n300pakeHHI ¢ MOMOIIBIO COOMPAIOIICH JINH3HI.

5. Onpenenenrie POKYCHOTO PACCTOSHUS U ONTHYECKON CHIIBI COOMPAIOIIEH JTHH3BI.

6. OMnBITHI IO Pa3IOKEHUIO OENIOro CBeTa B CIEKTP.

7. OnBITH IO BOCHIPUATHIO I[BETA MPEAMETOB MPU MX HAOIIOJCHUH Yepe3 1BETOBBIC
(bUIBTPHI.

Paznea 12. KBanToBbIe IBJICHUA.

OmnsiTel Pezepdopaa u mranerapaast Mmoaens aroma. Mogens aroma bopa. Ucnyckanue u
MOIJIOIIEHUE cBeTa aToMOM. KBaHThI. JIMHEHYaThIE CIIEKTPHI.

PanuoaktuBHOCTE. Anbda-, Oera- U ramma-uznydeHus. CTpoeHHE aTOMHOTO sapa.
Hyknonnass mognens aromHoro sigpa. M3oromsl. PaamoaktuBHble mpeBpaimienus. [lepuon
rnojypacnaza aTOMHBIX SIED.
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Anepuble peakuu. 3aKOHBI COXpaHEHUS 3apsJOBOTO M MACCOBOTO YHCEII. DHEPTHs CBSI3U
aTOMHBIX sifep. CBs3b Macchl U 3Hepruun. Peakuuu cunTe3a u aeneHus saep. ICTOuHUKY SHeprun
CouHita u 3BE31.

Snepnas sHepretuka. JlecTBUS paAuOAKTUBHBIX U3JIYYEeHUI Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

1. CrexTpsbl U3JIy4eHUs U MOTJIOLIECHHUS.

2. CrieKTphl pa3auyHbIX T'a30B.

3. CrexTp Bozopoa.

4, Ha6mronenue TpekoB B kamepe Buibcona.

5. Pabora cuéTunka HOHU3UPYIOLINX U3ITYYEeHUH.

6. Peructpanus nznydeHust npupoaHbIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamopnuvie pabomul u onvimeol.

1. HabnroneHne CriionHpIX U THHEHYAThIX CIIEKTPOB U3ITyYCHHUSI.

2. HccnenoBanue TPeKOB: U3MEPEHUE SHEPTUU YACTULIBI IO TOPMO3HOMY IyTH (TIO
¢dororpadusm).

3. N3mepenue panguoakTuBHOTO oHA.

IToBTOpPHTE/IBLHO-00001AYO LI MOLYTb.

[ToBTOpHUTENBHO--0000IIAIOIMIT  MOAYIb MNpPEAHA3HAUYEH M CHUCTEMAaTH3alud |
000011IeHNs] TPEAMETHOTO CO/ICPKAHUSI U ONBITA JEATEIBHOCTH, IPUOOPETEHHOTO MPH U3YYECHUHU
BCEro Kypca (M3UKH, a TaKXkKe JJIS MOArOTOBKH K OCHOBHOMY I'OCYIapCTBEHHOMY 3K3aMEHY 110
¢bu3nke s 00y4aroUIMXCsl, BHIOPABIINX 3TOT y4eOHBINA PEaMET.

[lpn w3y4eHHUH [OAHHOTO MOMYJIS PEAIU3YIOTCS M CHCTEMAaTH3UPYIOTCS  BHJIBI
JESTeTbHOCTH, HAa OCHOBE KOTOPBIX oOOecreuuBaeTcs JOCTHKEHHE NPEAMETHBIX U
METaNpeAMETHBIX IUIAHUPYEMBIX pPe3yabTaTOB 00ydeHHs, (GopMHpyeTcs ecTeCTBEHHOHAyYHAs
IPaMOTHOCTh: OCBOCHHE HAYYHBIX METOAOB HCCIEIOBAaHHS SBICHHHA MPHUPOJAbI M TEXHUKH,
OBJIaJICHUE YMEHUSIMU OOBSACHSITH (PU3MYECKUE SIBICHUS, IPUMEHSS TOJTydCHHBIC 3HAHUS, PEIIaTh
3aJa4u, B TOM YHCJIe KaUECTBEHHBIEC U SKCIIEPUMEHTAIIbHBIC.

[TpyHIMTIMATBHO AEATEIFHOCTHBIA XapakTep TaHHOTO pas/elia peaan3yercs 3a CUET Toro,
9TO 00y4JaroIrecs BHIMOIHAIOT 3aaHNs, B KOTOPBIX UM TIpeJIaraercs:

Ha OCHOBE ITOJTy4EHHBIX 3HAHWH PAacCIIO3HABATh M HAYYHO OOBSCHATH PU3MUYECKHE SIBICHUS
B OKpY’Karollel Mpupo/ie U MOBCETHEBHON )KU3HU;

UCTIONIF30BaTh HAyYHBIE METO/Ib HCCIEAOBAHUS (PU3MYECKUX SBICHUH, B TOM YHCIE IS
MIPOBEPKH THIIOTE3 U MOJTYYCHHUS TEOPETUIECKUX BBIBOJIOB;

OOBSCHSITH HaAyYHBIE OCHOBBI Han0OJIee BAXKHBIX JOCTHKEHUI COBPEMEHHBIX TEXHOJIOTH,
HanpuMep, MPaKTHYECKOTO MCIIONIb30BaHUS Pa3IMYHBIX HCTOYHUKOB SHEPIHH Ha OCHOBE 3aKOHA
MIPEBpAILEHNs] U COXPAHEHUS BCEX W3BECTHBIX BU/IOB SHEPTHUHU.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

W3yuenne ¢u3MKM Ha YpOBHE OCHOBHOIO 0O0IIero o0pa3oBaHUs HAlpaBlICHO Ha
JIOCTHXKCHUE JIMYHOCTHBIX, METAIIPEAMETHBIX M IPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

B pesymprate u3ydyeHHs (GH3MKM Ha YpPOBHE OCHOBHOTO OOINero oOpa3oBaHUS Yy
obyuaromierocst 0yayT c(hOpMUPOBAHbI CIICAYIOILINE TUIHOCTHBIC PE3YJIbTATHI B YACTH:

o 1) naTpuOTHMYECKOro BOCIUTAHUS:

° — INPOSIBJIICHHE HMHTEpPECa K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
(bu3nveckoil HayKu;

o — [IEHHOCTHOE OTHOILIEHHE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX--(DU3HKOB;

o 2) rpa:kIaHCKOro M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSI:

o — TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJIEHHH OOLIECTBEHHO 3HAUYUMBIX U
TUYECKUX NPOOJIEM, CBA3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JIOCTHKEHUH (PU3HKHY;

o — OCO3HAHME BaXXHOCTH MOPAIbHO--3TUYECKUX MPHUHIMIOB B JEATEIBHOCTH
Y4€HOrO;

° 3) acTeTM4ecKOro BOCIUTAHMSI:

o — BOCIPUATHE SCTETHUECKHX KadyecTB (PU3NYECKOM HayKu: €€ TapMOHHUYHOIO
IIOCTPOEHHUSI, CTPOrOCTH, TOYHOCTH, TAKOHUUHOCTH;

. 4) HEeHHOCTH HAYYHOI0 O3HAHMS:

o — 0CO3HaHME LEHHOCTH (PU3NYECKON HAYKH KaK MOLIHOI'O MHCTPYMEHTA [O3HAHUS
MHpAa, OCHOBBI PA3BUTHsI TEXHOJIOTUH, BaXKHEHIIIEH COCTABIIAOLICH KYIbTYpbI;

o — pa3BUTHE HAy4YHOM JHOOO3HATEIBHOCTH, HWHTEpPEca K MCCIEeI0BATEIbCKON
NeSTENbHOCTH;

o 5) popmupoBanusi KyJbTYpbl 310POBbsl 1 SMOLMOHAJIBHOIO 0J1arONOJIYYHs:

o — OCO3HaHME IIEHHOCTH Oe3omacHOoro oOpa3a KH3HM B COBPEMEHHOM

TEXHOJIOTMYECKOM MUPE, BA’)KHOCTHU IIPaBUJI 0e30IacHoro IMMOBEACHMA HA TPAHCIIOPTE, HA 10POrax,
C SJICKTPUYCCKUM U TCTIJIOBBIM O60py,[[OBaHI/IeM B JOMAIIHUX YCJIOBUAX;

o — c(hOpMHUPOBAHHOCTH HaBbIKa pediekcHH, MPU3HAHUE CBOETO MpaBa Ha OMINOKY U
TAKOTI'0 )K€ [IpaBa y Ipyroro 4yejaoBeKa;

. 6) TPy10BOr0 BOCTIMTAHMSL:

o — AaKTHBHOE y4yacTHe B pEUIeHHHM TMPaKTUYEeCKHX 3aJad (B paMKax CeMbH,

o0pa3oBaTeNIbHOW  OpraHW3allid, TOopojaa, Kpas) TEXHOJOTUYECKOW U COITHATBHOU
HaIpPaBICHHOCTH, TPEOYIOIINX B TOM YUCIE U (PU3NIECKUX 3HAHUN;

. — UHTEpeC K MPaKTUIECKOMY U3yUYeHHIO Mpodeccuil, CBI3aHHBIX C PU3UKOMH;
° 7) 3K010TrM4eCKOr0 BOCIIUTAHUA:
o — OpHUEHTalMs Ha IPUMEHEeHNE (PU3MUECKUX 3HAHUHN [T PEeLIeHHUs 3a/1a4 B 00J1aCTh

OKpYKarollel cpebl, MIaHUPOBAHUS MOCTYNKOB M OLEHKH UX BO3MOXKHBIX IOCIIEICTBUM IS
OKpYKarollei Cpeabl;

o — OCO3HaHME TJ00aTBHOTO XapaKTepa 3KOJOIMYECKHX NpolieM U myTedl ux
peleHus;

o 8) azanTanum K U3MEHSIIOIMMCS YCJI0BUSIM COLMAJILHOI U NPHUPOAHOIi cpebl:

o — MOTPeOHOCTh BO B3aUMOJICHCTBUU MIPU BBINOJIHEHUH UCCIEIOBAHUN U IPOEKTOB
(bu3n4ecKoi HaIpaBIECHHOCTH, OTKPBITOCTh ONBITY U 3HAHUAM APYTHUX;

o — T[OBBIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHM 4epe3 IPaKTUYECKYIO

ACATCIIBHOCTD,
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o — NOTPeOHOCTh B (JOPMHUPOBAHUM HOBBIX 3HaHUIl, B TOM 4Hcie (HOPMYJINPOBATh
UeH, TOHSATHS, TUIIOTE3bI O (PU3NIECKUX O0OBEKTAX U SABICHUSIX;

o — OCO3HaHME e(UIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B o0nactu
¢buzuky;

o — IUITAHUPOBAHHE CBOETO PA3BHUTHUS B MPUOOPETECHUH HOBBIX (PM3NYECCKUX 3HAHHIA;

. — CTpeMJICHHE aHAJIM3MPOBATh U BBIABIATH B3aUMOCBS3HM MPUPOJBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHUCJIE C HUCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUI;

. — OIICHKAa CBOMX JEHCTBHM C YYE€TOM BIMSAHHA Ha OKPYXAIOLIYI Cpeny,

BO3MOJKHBIX ITTOOAJIBHBIX HOCHGHCTBHﬁ.

METANPEIMETHBIE PE3YJIBTATbHI

B pesynbrare ocBoeHMs mporpamMmbl Mo (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuwatomerocs OyAayT c(GOpPMHUpPOBaHBI MeTamnpeAMeTHbIe Ppe3yJbTaThl,
BKJIIOYAIONIME TIO3HABATENbHbIE YHHBEpCAlbHbIE YueOHBbIE JEHCTBUS, KOMMYHUKATHBHBIC
YHUBEpCAIIbHbIE YUeOHBIE IEHCTBHSI, PETYISTUBHBIC YHUBEPCAIbHBIC YIeOHbIC IEHCTBUSI.

Ilo3HaBaTeabHbIE YHUBEPCAJIbHBIE y‘leﬁl—[ble JeHCcTBHUA

Ba3oBbIe Jjornyeckue neiicTBHUA:

. BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB (SIBJICHHIA);

° YCTaHABIIMBATh CYIIECTBEHHBIM TPU3HAK KIACCU(PUKAIMK, OCHOBAHUS JUIS
000011IeHUs 1 CPABHEHUS;

° BBISIBJISITh 3aKOHOMEPHOCTH M IIPOTHBOPEYHS B PACCMAaTPUBAEMBIX (DaKTaxX, JTaHHBIX
Y HAOJIOJICHUSX, OTHOCSIIMXCS K (PU3HMUECKUM SIBICHUSIM;

° BBISIBJISITH IPUYHMHHO--CJICJICTBEHHBIC CBSI3U MIPU M3YUYCHUN (PU3HUECKUX SIBICHUI U

MIPOIIECCOB, JIeJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM JIETYKTUBHBIX U WHIYKTUBHBIX YMO3aKIIOUCHHH,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3SIX (DU3MUYECKUX BEINYHH;

o CaMOCTOSITENILHO BBIOMPATh CIOCOO pelieHus ydyeOHOW (u3nueckol 3amauu
(cpaBHEHHE HECKOJBKMX BapUAHTOB pEIICHHUS, BHIOOpP HambOOJee MOAXOIAIMETO C Y4ETOM
CaMOCTOSITEJIbHO BBIICJICHHBIX KPUTEPUEB).

Ba3zoBble uccienoBareibckme 1eiCTBUS:

L HCIIOJIB30BAaTh BOIIPOCHI KaK I/ICCHCI[OBaTC.HBCKI/Iﬁ HHCTPYMCHT ITO3HAHUSA;

o IPOBOJAUTH TIO CaMOCTOSITEIBHO COCTAaBJICHHOMY IUIaHY OIIBIT, HECIOXHBIN
(bu3HYECKHN YKCIIEPUMEHT, HEOOJIBIIOE UCCIIeIOBAaHNE (PH3UICCKOTO SIBIICHUS;

. OLIGHUBATh Ha MPHUMEHUMOCTh M JIOCTOBEPHOCTh MH(OPMALHUIO, NMOTYYEHHYIO B
X0/JIe UCCIIEOBAHUS WK SKCTIEPUMEHTA;

. CaMOCTOSITENIBHO (pOopMyJIMpOBaTh OO0OOIIEHHUS W BBIBOABI 10 pe3yjbTaTaM
pOBeIEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHMS;

o MPOrHO3MPOBATh BO3MOXKHOE JalibHENIIee pa3BUTHE (PU3UUECKHX IMPOIIECCOB, a

TAKXXC BBIIBUTATb IIPECATIOJIOKCHUA 00 ux Pa3sBUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAaXx.
Pab6ora ¢ undopmanmeii:

o NPUMEHSATh PAa3JINYHbIE METO/bI, MHCTPYMEHTHI U 3aIPOCHI IIPH MOUCKE U 0TOOpE
MH(OPMALIMU WU TAHHBIX C YIETOM MPEIOKEHHON yueOHOM (hru3nueckoil 3a1auu;
o aHaJM3UpOBaTh, CHUCTEMATH3UPOBaTb UM  HMHTEPIPETUPOBATH  HH(POPMAIHIO

Pa3IUYHBIX BUJOB U (DOPM IpeICTaBICHUS;
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o CaMOCTOSATEJIEHO BBIOMPATh ONTUMaJIbHYIO (POpMY IpeACTaBICHNU HHPOPMALIUU U
WLTIOCTPUPOBATh pellaeMble 3a/1a4 HECIOXKHBIMH CXEMaMH, IUarpaMMaMu, HHOW rpadukoit u
X KOMOMHALUSMH.

KomMyHuKkaTHBHBIC yHHBepcaibHble Y4eOHbIE TeHCTBHUSA:

o B X071 0OCYXXICHHUsI yUeOHOTro MaTepHaia, pe3yibTaToB JaOOPaTOPHBIX paboT U
IIPOEKTOB 3a/1aBaTh BONPOCHI IO CYLIECTBY OOCYXJaeMOW TeMbl M BBICKA3bIBATh WUJIEH,
HalleJICHHbIC Ha PEUICHUE 3a/1a4H U TOoIepKaHie O0J1aroKeaaTeIbHOCTH OOIICHNUS;

o COIIOCTABJIATh CBOU CYXJIEHHUS C CYXKICHUSAMH JpPYyrUX Y4YacTHUKOB JHUAaJIora,
oOHapyXHUBaTh pa3INune U CXOACTBO MO3UIIMIA;

o BBIpaXKaTh CBOIO TOUKY 3PEHMS B YCTHBIX M IMCbMEHHBIX TEKCTAX;

o nyOJIMYHO MPEJCTABIIATh PE3YJAbTaThl BBIIOJIHEHHOIO (U3UYECKOrO OIbITa
(3KCIIepUMeEHTa, UCCIIeI0BaHus, IPOEKTA);

o INOHMMAaTh W UCIHOJb30BaTh NPEUMYIIECTBA KOMAaHJHOW W WHIUBUAYAIbHON
paboThI PH PeLICHNH KOHKPETHON (U3NUECKOil TPoOIeMBl;

o IPUHUMATh LEJIM COBMECTHOM JEeATEIbHOCTH, OPraHU30BBIBATh JEHCTBUA IO €€

JOCTIKEHUIO: PaCIIpeIeIsITh POJIH, OOCYKAATh MPOIECCHI M PE3yIbTaThl COBMECTHOU PabOTHI,
0000111aTh MHEHHSI HECKOJIBKUX JIIOJIEH;

° BBIIIOJIHATH CBOKO YaCTh pa6OTI>I, A0CTUTrasd Ka4€CTBCHHOI'O pe3yJjibTaTa 1o CBOEMY
HaIpaBJICHUIO 1 KOOPAUHUPYA CBOU JEHUCTBHUS C APYIr'UMHA WICHAMH KOMAaH/bI;
o OL€HUBaTh Kadye€CTBO CBOCIro BKJIaga B O6H1Hﬁ IIPOAYKT II0 KpPHUTCPUAM,

CaMOCTOSITENIbHO CPOPMYITHUPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBUSI.
PerynsiTuBHble yHHBepcaJibHbIe y4eOHbIe AeiicTBUSA

Camoopranu3anus:

. BBISIBIISATH MPOOJIEMBl B JKU3HEHHBIX W YYCOHBIX CHUTYyaIUsX, TPEOYIOMIMX st
petieHust GU3NIECKUX 3HAHUI;

. OPUEHTUPOBATHCA B PA3JIMYHBIX MTOAXOAAX MPUHATHUS PELICHUH (MHIUBUAYaIbHOE,
MIPUHSTHE PEIlIeHUs B TPYIIE, IPUHATUE PEIIECHUI TPYIIoii);

o CaMOCTOSITEIIEHO COCTABJIATH AJITOPUTM PEIIeHUsT (U3MUECKOM 3a/laud WIH TUTaHa
HCCIEOBaHUS € Y4€TOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTUPOBATh MpeJIaracMble BAPUAHTHI PEIICHUI;

o JienaTh BEIOOpP M OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CaMOKOHTPO.Ib, YMOIMOHAIBLHBINH HHTEJIEKT:

o JlaBaTh JCKBATHYIO OIICHKY CHTYallUU U MpeajiaraTh IUIaH €€ N3MEHEHUS,

o OOBSICHATH NMPUYUHBI TOCTHKEHUS (HEAOCTIIKEHUS) PE3yJIbTaTOB JIEATEIbHOCTH,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY;

o BHOCHTh KOPPEKTHBBI B JESATEIBHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHUS

(hU3MYECKOTO UCCIICAOBAHUS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSATEIHCTB, M3MEHHBIIUXCS
CUTYalul, yCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEN;

o OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUAIM;

. CTaBUTh ce0si Ha MECTO IPYyroro 4ejoBeKa B XOJE€ CIOpa WM IUCKYCCHM Ha
Hay4HYIO TEMY, IOHUMaTb MOTHBbI, HAMEPEHHUS U JIOTUKY APYroro;

. MpU3HaBaTh CBOE MPaBO Ha OLIMOKY MpPH PEIIeHWH (PU3NYECKUX 3a1ad WU B

YTBCPIKACHUAX Ha HAYUYHBIC TEMbI U TAKOC K€ ITPABO APYroro.
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INPEIMETHBIE PE3YJIBTATbBI

K koniy oOyuenust B 7 kJjiacce IpeAMETHbIE Pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxxaTb C(HOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

o UCTIOJIb30BaTh MOHATHS: (U3NYECKHE M XUMHUUYECKUE SBICHHS, HaOIIOJCHHE,
9KCHEPUMEHT, MOJI€JIb, TMIIOTE3a, EAMHUIBI (PU3NYECKUX BEIMYUH, aTOM, MOJIEKYJa, arperaTHble
COoCcTOSiHUSL ~ BellecTBa (TBEpHOE, IKUIKOE, Ta3000pa3HOE), MEXAHUYECKOE JBUIKECHHE
(paBHOMEpHOE, HEpaBHOMEpHOE, MPSIMOJIMHEHHOE), TpPaeKTOpHs, pPaBHOJAEHCTBYIOLIAas CHJIA,
nedopmarus (yrnpyras, IaacTU4eckas ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbL;

o pasznuuath sBieHUs (aud¢ys3us, TEIIOBOE JBM)KEHHE YaCTHIl BEIECTBA,
paBHOMEpPHOE JBW)KEHHE, HEPAaBHOMEPHOE JIBUKEHUE, WHEpLUs, B3aUMOACHUCTBUE Tell,
paBHOBeCHE TBEPIBIX TN € 3aKPEIUIEHHOM OCBIO BpalleHUs, Iepejaya JaBJICHHUs TBEPIABIMHU
TeJIaMH, JKUIKOCTAMH U Ta3aMM, aTMOC(pEpHOe JaBJ€HHE, IUIaBaHUE TeJl, NPEeBPaLICHUs
MEXaHUYECKOM HHEPruM) IO OINHCAHUIO WX XapaKTEpPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
J€MOHCTPHUPYIOLIMX AaHHOE (PU3NYECKOE SIBIICHUE;

o pacno3HaBaTh NPOSIBICHUE HM3YYEHHBIX (U3NYECKUX SIBICHUNW B OKPYXKAIOLIEM
MHUpE, B TOM uuclie (U3UYECKUE SIBICHUS B IMPHPOJE: NMPUMEPHl ABIKCHHUS C Pa3TUYHBIMU
CKOPOCTSIMU B JKMBOW M HEXHMBOM IIPUPOJE, ACHUCTBHE CHUJIbl TPEHUS B NPUPOJIE U TEXHHUKE,
BIIMSIHUE aTMOC(EpPHOTo JIaBICHUS Ha )KUBOW OPraHU3M, IUNIaBAHUE PBIO, PhIUary B TEJIE YEI0BEKa,
IIPU 3TOM INIE€PEBOAMTH MPAKTUYECKYIO 33]1auy B y4eOHYIO, BBIIEIATh CYLIECTBEHHbIE CBOMCTBA
(mpu3Haky) HU3NUECKUX SBICHUH;

o ONHMCHIBATh H3YYEHHBbIE CBOICTBa Ten W (PU3MUECKUE SIBICHMSA, MCIIOIb3Ys
¢u3nveckne BeIMYMHBI (Macca, 00BEM, TUIOTHOCTh BEIIECTBA, BPEMSI, ITyTh, CKOPOCTh, CPEIHSSA
CKOpOCTh, CHJIa YIIPYTOCTH, CUJIa TSXKECTH, BEC Tella, CHJIa TPEHUs, JaBieHue (TBEPAOro Tela,
KHUJIKOCTH, T'a3a), BbITAJIKMBAIOLIAs CHJIa, MEXaHHUecKas paboTa, MOLIHOCTb, IIJIEYO CUIIbI, MOMEHT
CHIIBL, KOA(QUIMEHT MOJE3HOro JEHUCTBHS MEXAaHU3MOB, KHUHETHYECKas M MOTeHLHAIbHas
SHEPrus), NPy ONUCAHUH MPABUIBHO TPAKTOBATh (PM3NYECKUI CMBICI UCIOJb3YEMbIX BEIHUUH,
ux 0003HAUYEHUS U €AMHUIIBI (PU3UUECKUX BETMYNH, HAXOIUTh (POPMYIIBI, CBS3BIBAIOIIUE TAHHYIO
(u3NYeCKyr0 BEIMYMHY C APYTMMHU BEJIMYMHAMHU, CTPOUTH I'pa(MKU M3YYEHHBIX 3aBUCUMOCTEH
(hU3HYECKHUX BEIIMYUH;

o XapakTepu3oBaTh CBOICTBa Tell, (U3NYECKUE SIBICHUS U MPOLECCHI, HCIOJB3YS
IpaBWJIa CJI0’KEHUS CUJI (BJIOJIb OTHOM IpsiMOM), 3aKkoH ['yka, 3akoH [lackans, 3akoH Apxumena,
IIPaBUJIO pPaBHOBeCcHs pblyara (6JI0Ka), «30JI0TOE IPABHIO» MEXAaHUKH, 3aKOH COXpPaHEHMS
MEXaHUYECKOH SHEPTHH, IIPU ITOM J1aBaTh CIOBECHYIO (HOPMYIHPOBKY 3aKOHA U 3aIMCHIBATH €TI0
MaTeMaTH4YECKOE BBIPAKECHHUE;

o OOBSICHATh (PM3UYECKUE SIBJIICHUS, IIPOLIECCHl U CBOICTBA TeJl, B TOM YHUCJIE U B
KOHTEKCTE CHUTyallMil IpPaKTUKO-OPUEHTHPOBAHHOI'O  XapaKTepa: BBIABIATH PUUYUHHO-
-CIIEZICTBEHHBIC CBS3M, CTPOUTH OOBSICHEHHE M3 1—2 JIOrMYecKux MIaroB ¢ omopod Ha 1-2
M3YYEHHBIX CBOMCTBA (PU3UUECKUX SABICHHM, (PU3NIESCKUX 3aKOHA MIIM 3aKOHOMEPHOCTH;

o pemaTh pacuyé€THele 3afaud B 1—2 JeicTBUS, UCHOJB3YS 3aKOHBI M (HOPMYIIHI,
CBsI3bIBalOIIME (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAJIN3a YCJIOBMS 3a]]a4ui 3al1ChIBaTh KPATKOE
yCJIOBHE, MOJCTABIATh (PU3NUECKUE BEIMYMHBI B (POPMYINIBI U HPOBOJUTH PACUYETHI, HAXOAUTh
CIpPaBOYHBIC [JaHHbIE, HEOOXOOUMBIC MJI pEIIEHUs 3a7ad, OLIEHUBAThb PEAIUCTHYHOCTh
MOJTyYeHHOM (PU3NIECKON BEIMUHHBL;

o pacro3HaBaTh MPOOJIEMBl, KOTOPbIE MOXHO PELIUTh MPU MOMOLIU (U3NYECKUX
METOJIOB, B ONMCAHUM HCCIIEOBAHMS BbLICIATh MPOBEPSIEMOE MNPEANOI0KEHUE (TUIIOTESY),
pasinyaTh U MHTEPIPETUPOBATH MOJYYEHHBIH pe3yabTaT, HAXOAUTh OIIMOKH B XOJE OIbITA,
JIeN1aTh BBIBOJIBI 10 €0 pe3yJIbTaTaMm;
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o IPOBOJUTH OIBITEl NO HAOIIOAEHUIO (U3MUYECKUX SIBICHUH WM (U3NYECKHUX
CBOWCTB Tel: (OPMYJIHPOBATH MPOBEPSIEMbIC MPEAINONOKEHHUS, COOMpPATh YCTAaHOBKY W3
IIPEI0KEHHOr0 000pYy/I0BaHUS, 3alIUChIBATh X0/ ONbITa U (OPMYJINPOBAThH BHIBOJIBI;

o BBIMOJHSTH IPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MACChI Tela, 00bEMa, CUIIBI
U TEMIIEPATYpPHI C UCIOJIB30BAHNEM aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB, 3aMTUCHIBATH MTOKA3aHHS
MPpUOOPOB ¢ YUETOM 3aJJaHHOHN aOCOTIOTHOM MOTPEITHOCTHA U3MEPECHUH;

. IIPOBOJIMTH UCCIIEIOBAHUE 3aBUCUMOCTHU OJTHOM (pU3NUECKON BEIUUMHBI OT APYrou
C UCIOJIb30BaHUEM IPSIMBIX U3MEPEHUM (3aBUCUMOCTH IIyTH PABHOMEPHO BUXKYLIETOCS TENA OT
BPEMEHHU [IBIKEHUS Tejla, CHJIbI TPEHHsl CKOJIbKEHHsI OT Beca Teja, KadecTBa 00paboTKu
MOBEPXHOCTEN TEJI M HE3aBHUCHUMOCTH CWJIBI TPEHHS OT IJIOLIAAM CONPUKOCHOBEHHUS TEJl, CHIIBI
YIPYTOCTH OT YAJTUHEHUS IPYKUHBI, BHITAIKUBAIOIIEH CUIIBI OT 00bEMA MOrpyKEHHON YaCTH Tella
U OT IJIOTHOCTH >KUIKOCTH, €€ HEe3aBUCUMOCTH OT IJIOTHOCTH Teja, OT TJIYyOMHBI, Ha KOTOPYIO
IIOTPY’KEHO TeJO0, YCIIOBUI MJIaBaHUs TeJl, yCIOBUN PaBHOBECH pblyara M OJI0KOB), y4aCTBOBaTh
B IUIAHUPOBAHUHM Y4YEOHOI'O MCCIIEOBAHUS, COOMpAaTh YCTAaHOBKY M BBINOJHATH HU3MEPEHHS,
cilefyss TpEeNJOKEHHOMY IUIaHy, (UKCHpPOBaTh pe3yiabTaThl IOJIYYEHHOM 3aBHCUMOCTH
(¢u3MYeCKUX BEJIMYUH B BHJE MPEJIOKEHHBIX TaOmui M TpaduKoB, JeiaTh BBIBOJBI II0
pe3yJbTaTaM MCCIICJOBAHMS,

o NPOBOJUTH KOCBEHHBIE M3MEPEHUS (PU3MYECKHX BETUYMH (IUIOTHOCTH BEIECTBA
KHUJIKOCTU W TBEPIOTO Tella, CHJIa TPEHUs CKOJBXKECHHS, JABICHHE BO3[yXa, BBITAJIKHUBAIOIIAS
CHUIla, EHCTBYIOIIAs Ha MOTPYKEHHOE B YKUIKOCTH TEJO, KOI(D(UIIMEHT MOJIE3HOTO ACHCTBUS
MIPOCTBIX MEXAHWU3MOB), Clielys NPEAJIOKEHHON HHCTPYKLUMHU: MPU BBIMOJIHEHUH H3MEpPEHU
coOupaTh 3KCIIEPUMEHTAIIbHYIO YCTAHOBKY U BBIUMCIISITH 3HAUEHNE UCKOMOW BEJMYMHBI,

o coOmrofaTh MpaBWiIa TEXHUKH O€30MacHOCTH Mpu paboTe ¢ J1abopaTOPHBIM
o0opyIoBaHUEM;
o YKa3bIBaTh TPHUHIUIBI JIEHCTBUS MPHOOPOB M TEXHUYCCKUX YCTPOHCTB: BECHI,

TEPMOMETpP, JWHAMOMETP, COOOIIAIONINECS] COCYIbl, OapoMeTp, pbluar, TOJBMXKHBIA U
HETIOJIBMYKHBIN OJIOK, HAKJIOHHAS TIOCKOCTB;

. XapaKTepU30BaTh MPHUHIUIGI JCUCTBUS HM3YyYCHHBIX MPUOOPOB M TEXHHUYECKUX
YCTPOMCTB C OMOPOi HA UX OMUCAHUS (B TOM YHCIE: MOAUIUITHUKU, YCTPOUCTBO BOAOIPOBOAA,
TUIPABIMYECKU IIpecc, MaHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, apeoMeTp), HCIOJIb3Ys
3HAHUS O CBOMCTBax (UINYECKUX SIBICHUH M HEOOXoAWMble (U3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

. NPUBOJIUTH TPUMEPHl (HAXOAWTh HHMDOPMAIMIO O MPUMEPAX) MPAKTUIECKOTO
WCIIOJIb30BaHUs (PM3NYECKUX 3HAHUI B MOBCEAHEBHOW KU3HU ISl oOecrieueHus 0e30MacHOCTH
mpu oOpamieHNuH ¢ MPUOOpaMH W TEXHHYECKUMHU YCTPOWCTBAMH, COXPAHCHUS 3I0POBbI U
cOOJIIOICHHSI HOPM SKOJIOTHUECKOr0 MOBEIEHUS B OKPYKaIOIIel cpelie;

° OCYIIECTBISATH OTOOP MCTOYHHKOB MH(opManuu B HTEpHETE B COOTBETCTBUU C
3aJJaHHBIM IIOUCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOLIUXCS 3HAHUN U ITyTEM CPABHEHU S PA3JIUYHBIX
HMCTOYHUKOB BBIICNATh MHPOPMALUIO, KOTOpas SBISIETCS NPOTUBOPEUYMBON MU MOXKET OBbITh
HEJI0CTOBEPHOM;

. UCIIONB30BaTh TPU BBIMOJHEHUM Y4YEOHBIX 3aJaHUl HAy4YHO--TIOMYJISIPHYIO
JTUTEPATYPY (PU3MUECKOTO COJEp)KaHHUs, CIPABOYHBIE MaTEpHAIbI, pecypchl ceTu VHTepHer,
BIAJCTh NpPUEMAMHU KOHCIIEKTHPOBAHHS TEKCTa, MpeoOpa3oBaHus HHDOpManMU U3 OTHOU
3HAKOBOU CUCTEMBI B JIPYTYIO;

. CO3/aBaTh COOCTBEHHBIC KPATKHE MMICHMEHHBIE U YCTHBIE COOOIICHHS HA OCHOBE 2—
3 UCTOYHUKOB HH(OpMaK PU3NIECKOTO COAEepkKaHHs, B TOM YHCIIE MyOIMYHO JIeJaTh KpaTKue
COOOIIEGHUsI O pe3yJbTaTaX NPOEKTOB WM Y4YEOHBIX HCCICIOBAaHUHA, TpPU STOM TPAMOTHO
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WCIIOJIb30BaTh M3yYEHHBIN MOHATHITHBIN ammapaT Kypca (U3MKH, CONPOBOXAATh BBICTYIUICHHUE
MpE3EHTALUEN;

o IIPU BBITIOJTHEHUH YYEOHBIX IIPOEKTOB U UCCIICTOBAHUM pacpeIessiTh 00513aHHOCTH
B IpyINI€ B COOTBETCTBUU C IOCTaBICHHBIMHU 3aJladyaMH, CJIEIUTh 3a BBIOJIHEHHWEM ILIaHa
NEUCTBUH, aJeKBaTHO OIEHUBATh COOCTBEHHBIN BKJIAJ B JEATEIBHOCTH T'PYIIIbI, BHICTPAUBATh
KOMMYHHUKaTUBHOE B3aUMO/JICHCTBUE, YUUThIBasi MHEHUE OKPYKAIOIINX.

K xoniny oOydeHus B 8 kjacce mpeaMeTHbIE pe3ybTaThl HA 0A30BOM YPOBHE JOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHHUI:

o MCIIOJIb30BAaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE IBUKEHUE aTOMOB
U MOJIEKYJ, arperaTHbleé COCTOSHUSI BEIIECTBA, KpPUCTAUIMYECKUE U aMOopQHbIEe Tea,
HACBIILEHHBI ¥ HEHACBILEHHBIN Map, BIaXXKHOCTh BO3/lyXa, TEMIIEpPATypa, BHYTPEHHSISI SHEPrus,
TEIUIOBOM JIBUTATENb, SJIEMEHTAPHBIN JEKTPUYECKUH 3apsil, SJIEKTPUUECKOE I0JIe, TPOBOAHUKHU
U AUBJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUUECKUHN TOK, MArHUTHOE T10JIE;

o pas3nuyath SABJIEHUS (TEIUIOBOE pacIIMpeHHe U CKaTHe, TeIulonepeiaya, TEermIoBoe
paBHOBeCcHe, CMauMBaHWE, KalWUIApHBIE SBJICHUS, HCMApeHHe, KOHJCHCAllMs, IJaBICHHE,
KpUcTajuin3anus (OTBEpIEBaHME), KHUIIEHHE, Terulonepeaaya (TErIONPOBOAHOCTh, KOHBEKIIMS,
U3JIy4EHUE), IJIEKTpU3alMsl TeJl, B3aUMOJCHCTBHUE 3apsloB, NEHCTBUS AJIEKTPUUYECKOIO TOKa,
KOPOTKOE 3aMbIKaHHe, B3aUMOJICHCTBHE MAarHUTOB, /IS CTBUE MAarHUTHOTO TOJIsI Ha IPOBOJIHUK C
TOKOM, 3JIEKTPOMAarHuTHas MHIYKIMSA) MO ONHCAHUIO UX XapaKTEepPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHNUE;

o pacro3HaBaTh MPOSIBICHUE W3YYCHHBIX (PU3MYECKHX SIBICHUI B OKpY)KaroIlleM
MHpE, B TOM 4Hcie (pU3nuecKue IBJICHHs B IPUPOJIe: TOBEPXHOCTHOE HATSKEHUE U KallUJUIIPHbIE
SIBIICHUS B IPUPOJIE, KPUCTAIUIBI B IpUpoe, n3nyuenue CoHIla, 3aMep3aHue BOJOEMOB, MOPCKHE
Opu3bl, oOpa3oBaHHE pOCHI, TyMaHa, WHEsS, CHEra, JJIEKTPUYECKHE SIBJICHHA B aTMocdepe,
ANEKTPUYECTBO KUBBIX OPTraHU3MOB, MATHUTHOE T0JIe 3eMJIH, Apei( MOII0COB, POIb MATHUTHOTO
MoJIsL JUIsl JKU3HU Ha 3emJie, MOJSIPHOE CUSHME, IPU 3TOM MEPEBOJIUThH MPAKTUYECKYIO 3a]auy B
y4eOHY10, BBIIEIATh CYIIECTBEHHBIE CBOMCTBA (IPU3HAKK) PU3UUECKUX SIBICHHIA;

o OMKCHIBATh H3y4YEHHBIE CBOWCTBA Tel M (U3MYECKHE SIBICHUS, HCIONb3Ys
¢u3nveckre BENIWYHHBI (TeMIlepaTypa, BHYTPEHHsSS YHEPIHs, KOJUYECTBO TEIUIOTHI, yIAeIbHAs
TEIUIOEMKOCTh BEIIECTBA, yelbHAs TEIJIOTa IJIaBICHUS, yAeIbHas TEeIIoTa MapooOpa3oBaHusl,
yJlebHasl TEeTJIOTa CrOPaHus TOIUIMBA, KO UIMEHT MOJIE3HOTO JEHCTBUS TETJIOBOM MAIIWHBI,
OTHOCHUTENIbHASl BIAXXHOCTh BO3AyXa, OJEKTPUUECKUN 3apsl, CHJIa TOKa, DSJIEKTPUYECKOoe
HaIpsDKEHUE, COIMpPOTUBJIEHHE NPOBOJHMKA, YIEIbHOE COIPOTUBIEHHE BEIIECTBa, padoTa U
MOIIHOCTh AJIEKTPUYECKOTO TOKA), MPU OMUCAHHM MPABHIBHO TPAKTOBATh (PU3UUYECKHUI CMBICI
HCIIOJIb3YEMBIX BEJIMYMH, 0003HAYCHUS U €IUHUIIBI PU3NYECKUX BEIMUNH, HAXOIUTh (DOPMYIIHI,
CBSI3bIBAIOIME JIAaHHYIO (U3MYECKYI BEJIWYMHY C JPYTMMH BEJIUYMHAMM, CTPOUTH TpaduKu
M3Y4YEHHBIX 3aBUCUMOCTEN (U3NYECKUX BEITUUNH;

o XapakTepu3oBaTh CBOICTBA Tell, (PU3UUECKUE SBJICHUS U MPOLECCHI, HCIIONIB3YS
OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETHUECKONH TEOPUU CTPOCHUS BEIECTBA, MPHUHIIUIL
CYNEPIIO3UIINH TIOJIEH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsjaa, 3akoH Oma Jist
ydacTka 1enu, 3akoH /[xoyna—JleHia, 3akoH COXpaHeHUs SHEPTUH, TIPU 3TOM J1aBaTh CIOBECHYIO
(hopMyIHPOBKY 3aKOHA U 3aITUCHIBATh €0 MATEMAaTHUECKOE BBIPAXKECHUE,

o OO0BICHATH (PU3NYECKHE MPOLECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTYallui MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH IPUYUHHO-CIICJICTBEHHBIE CBS3H,
CTpOUTH OOBsICHEHHE M3 |—2 JOrMYecKMX ILIaroB ¢ OMOpodM Ha 1—2 H3Yy4YeHHBIX CBOWCTBa
(bu3nuecKkux sBICHUN, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

o pemaTth pacu€THBIE 3aJaud B 2—3 JEHCTBHS, HMCIOJB3YS 3aKOHBI U (POPMYIIBL,
CBSI3BIBAIOIIME (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 33/1a4M 3aMUCHIBATH KPAaTKOE
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YCJIOBHE, BBISBIISITh HEJOCTATOK JAHHBIX JUIS PEIICHHS 3aJaud, BRIOMPATh 3aKOHBI i (hOPMYITHI,
HEoOXoAMMBIEe Uil €€ pelIeHus, NMPOBOAUTH PACUYETHl M CPABHUBATH MOIYYEHHOE 3HAYCHHE
(U3NIECKO BETMYNHBI C H3BECTHBIMU JaHHBIMHU;

o pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIIUTh HPU MOMOIIU (HU3HYECKUX
METOJIOB, HCIIOJIb3ys OIHUCAHHWE WCCIIEAOBAaHUs, BBIICIATh MPOBEPIEMOE MPEINOI0KEHHUE,
OLIEHUBATh MIPABUIILHOCTH MOPSAKA MMPOBEJCHHUS UCCIICTOBAHMS, ATaTh BEIBOIBI;

o HPOBOJUTH OIBITHI MO HAOMIOAECHUIO (U3MUYECKUX SBICHUH WM (U3NYECKUX
CBOMCTB Ten (KanWUIApHBIE SIBIECHUS, 3aBUCHUMOCTb JaBJIEHHs BO3AyXa OT €ro o0ObéMma,
TEeMIIepaTypbl, CKOPOCTH TMIpollecca OCTHIBAaHMS W HArpeBaHUs MPH HU3IYyYEeHHH OT IIBETa
n3Iyqaomeil (moryomaromniei) MmoBepXHOCTH, CKOPOCTh MCHApEHUs BOABI OT TEMIEpPaTypbl
KHUJKOCTH U TUIOINAAH €€ MOBEPXHOCTH, DJIEKTPU3ALUS TNl U B3aUMOJICHCTBHE AIIEKTPUYECKUX
3aps/l0B, B3aMMOJEHCTBHE IOCTOSHHBIX MAarHUTOB, BH3yallM3alldsl MarHUTHBIX MOJEH
MIOCTOSTHHBIX MAarHUTOB, JCHCTBUS MAarHUTHOTO IIOJIi HAa MPOBOJHHK C TOKOM, CBOICTBa
JIEKTPOMAarHuTa, CBOMCTBA  3JEKTPOJBUIATeNs IOCTOSHHOTO  ToKa):  (OpMyIHpoBaTh
MIPOBEPSEMBIC TIPEATNONIOKEHHsI, COOMpaTh YCTAaHOBKY W3 NPEJIOKEHHOTO 000pyIOBaHHMA,
OIUCBIBATH XOJI OIBITA U (POPMYITUPOBATH BHIBOJIBI;

o BBITIOJTHATH TPSMBIE HM3MEPEHUS TEMIIEPaTypbl, OTHOCHUTEIHHOH BIIAKHOCTH
BO3/yXa, CWJIbl TOKA, HAINPSKCHHS C HCIOJIb30BAaHHEM AaHAJIOrOBBIX MPUOOPOB M JIATYUKOB
(u3nYecKUX BEJIMYMH, CPAaBHUBATh PE3YyJbTaThl U3MEPEHUH C Y4ETOM 3aJaHHOM a0COIIOTHOM
MOTPELITHOCTH;

o NPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OAHOHN (PU3HUECKON BETMYMHBI OT JPYroi
C WCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHHH (3aBUCHMOCTHh COMPOTHUBIICHHS IPOBOJHUKA OT €ro
JUIAHBI, TUIOIIA/N MOTEPEYHOr0 CEYEHUS M YAEIbHOIO CONPOTHBIIEHUS BEIECTBA MPOBOJHUKA,
CHJIBI TOKa, HIYHIETO Yepe3 IMPOBOAHMK, OT HANpPSOKEHHWS Ha IPOBOJHUKE, HCCICTOBAHUE
M0CJIeI0BATEIBHOI0 U NapaljIeIbHOTO COEAMHEHUI TPOBOIHUKOB): TUIAHUPOBATh UCCIIEZIOBAaHUE,
cOOMpaTh YCTAaHOBKY W BHINOJIHATH W3MEPEHUs, CIEysl MPEUIOKEHHOMY TUIaHy, (pUKCHpOBaTh
pe3yabTaThl TOJIYYEHHOH 3aBUCUMOCTH B BHUAE TaOmuI] M TrpaduKoB, AenaTh BBIBOJBI IO
pe3yibTaTaM MCCIel0BaHUs;

o NPOBOJUTH  KOCBEHHBIE  HM3MEpeHUs  (U3NYEeCKUX  BeduduH  (yAenbHas
TEIIOEMKOCTh BEILIECTBA, CONPOTUBICHUE MPOBOJHMKA, PaboTa M MOIIHOCTh 3JIEKTPUYECKOTIO
TOKa): IUIAHUPOBATh HW3MEPEHHs, COOMpATh OSKCIEPHUMEHTAIBHYI0 YCTAHOBKY, CIIEHYs
MPEI0KEHHON MHCTPYKLIUH, U BBIYUCIIATH 3HAUYCHUE BEIIMYHHBI,

o coOntofaTh MpaBWila TEXHUKM O€30MacHOCTH Mpu paboTe ¢ J1abopaTOPHBIM
o0opymoBaHueM;

o XapakTepu30BaTh NMPUHLMUIBI JEHCTBUS H3YYEHHBIX MPHUOOPOB M TEXHUYECKHX
YCTPOMCTB C ONOPOIl Ha UX ONHMCAHUA (B TOM YMCIE: CHCTéMa OTOIUIEHHs JOMOB, THIPOMETD,
napoBasi ~ TypOWHA,  aMmIepMeTp, BOJBTMETp, CUYETUMK  OSJCKTPUYECKOH  SHEpruw,
3JICKTPOOCBETUTENIbHBIE  MPUOOPBI,  HArpeBaTelbHBIC  JJICKTPONPHOOPH  (TIpUMEpHI),
ANEKTPUUYECKUE NPEAOXPAHUTENH, 3JIEKTPOMArHUT, OSJICKTPOJABUIraTel]b IOCTOSHHOIO TOKa),
UCIOJb3ys 3HAaHUS O CBOWCTBaX (PM3MYECKUX SBJIEHUH M HEoOXoAMMble (U3NYECKHE
3aKOHOMEPHOCTH;

o pacro3HaBaTh NPOCTbIE TEXHUUYECKHE YCTPOMCTBA U U3MEPHUTEIbHbBIE IPUOOPHI MO
CXeMaM M CXeMaTHYHBIM PUCYHKaM (KHIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETD,
JIBUTaTellb BHYTPEHHEI'0 CrOpaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl IEKTPUUECKUX
Henei ¢ MmocjenoBaTeIbHBIM U MapauIeIbHBIM COSIMHEHUEM DIIEMEHTOB, Pa3iinyas YCIOBHBIC
0003HaUEHMSI AIIEMEHTOB JIEKTPUUYECKUX LIETIeH;

. MPUBOJIUTH IpUMEPHl (HAXOAUTh HHMOpPMAIMIO O MpUMEpax) MPaKTUYECKOTO
WCTOJIB30BaHUS (DU3MYECKUX 3HAHUI B MOBCEAHEBHOM JKM3HU Ui obecneueHust 6e30MacHOCTH
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npu obOpailieHuu ¢ NpubopaMM U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3/10pOBbI U
COOJTIO/ICHHSI HOPM 3KOJOTMYECKOTr0 TIOBEACHHUS B OKpY Kalollel cpese;

. OCYIIECTBIISITh MOUCK MH(pOpManuu Gu3ndyeckoro cojep:kanusi B MHrepHere, Ha
OCHOBE MMEIOIMXCS 3HAHUNW U NMYTEM CpaBHEHUS JONOJHUTEIbHBIX HCTOYHUKOB BBIIEIATH
nH(pOpMaIINIO, KOTOpas SBISETCS MPOTUBOPEUHUBOMN HIIM MOXKET ObITh HETOCTOBEPHOM;

. WCIIOJIb30BaTh MpPH BBINOJIHEHUH YYEOHBIX 3aJlaHuil HAy4YHO--TIOMYJISPHYIO
AUTEpaTypy (pU3MUECKOro conaepiKaHUs, CIPABOYHBIE MaTepualbl, pecypchl cetu VHTEpHeT,
BIaJeTh NpUEMAMH KOHCIIEKTHPOBAHMSI TEKCTa, IMpeoOpa3oBaHus HHOpMANMKU U3 OIHOU
3HAKOBOU CUCTEMBI B JIPYT'YIO;

. co37aBaTh COOCTBEHHBIE MUCHMEHHBIC U KPATKHE YCTHBIE COOOIEHUs, 00001mas
MH(OPMALIMIO U3 HECKOJBKUX HCTOUYHUKOB (PU3MUECKOrO COAEpkaHMsI, B TOM YHCIIe MyOJIUYHO
MIPEACTABIATh PE3YNbTaThl MPOEKTHOM WM HCCIIEN0BATEIbCKON AESITEIBHOCTH, IPU 3ITOM
rPaMOTHO HCIOJIb30BaTh HM3YyUEHHBIH MOHATUIHBIA amnmapaT Kypca (U3MKH, COINPOBOXKIATH
BBICTYIUIEHHUE IIPE3EHTALUEH;

. IpU BBIMOJIHEHUH y4EOHBIX MPOEKTOB M MCCIENOBAHUN (PU3NYECKUX MPOIECCOB
pacnpenesTh 00s13aHHOCTH B TPYIIIE B COOTBETCTBHUHU C IMOCTABICHHBIMH 33a4aMH, CICAUTH 32
BBIMOJTHEHUEM IUIaHA JEHCTBUN W KOPPEKTHPOBATh €ro, aJeKBaTHO OIICHUBATh COOCTBEHHBIN
BKJIJ| B JAESITENBHOCTb I'PYIIbI, BHICTPAaUBAaTh KOMMYHHUKATHUBHOE B3aUMOJECHCTBHE, MPOSIBIISS
TOTOBHOCTH pa3peiiaTh KOH(PIUKTHI.

K xoHuy oOyueHus B 9 kjacce npeaMeTHbIE pe3yabTaThl HA OA30BOM YPOBHE JOJIKHBI
OTpaxkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

. HCIIONB30BaTh TOHATHA: CHCTEMa OTCYETA, MATEpHAIbHAS TOYKA, TPACKTOPHS,
OTHOCHUTEJIFHOCTh MEXaHWYECKOT'O JIBHXKEHHUs, Nedopmanus (ympyras, IUIacCTHUECKas), TPEHUE,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IEPErpy3Kd, LEHTpP TSHKECTH, abCOIIOTHO
TBEP0E TEJIO, EHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKUE KOJICOAHUS U BOJIHBI,
3BYK, HH(PPa3BYK U YJIbTPA3BYK, 3JCKTPOMArHUTHBIC BOJIHBI, IIKaJa 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JJAIbHO30PKOCTh, CIIEKTPHI HCITYCKaHUS W TOTJIOMeHHs, anbda-, 6eTa- u
raMMa-u3JIy4eHHsl, U30TOIIbI, SIIEPHAs SHEPTeTHKA;

° pasnuyath SBJIEHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHENHOE IBHKEHUE,
PaBHOYCKOPEHHOE NMPSMOJIMHEHHOE IBUKEHUE, CBOOOTHOE MaICHUE TeJl, PABHOMEPHOE JBIKEHHUE
[0 OKPYKHOCTH, B3aWMOJICHCTBHUE Te€J, PEaKTHUBHOE [BIKEHHE, KoJieOaTelbHOE IABU)KEHUE
(3aTyxarolye 1 BhIHYXK/ICHHBIE KOJeOaHus ), pe30HAHC, BOJTHOBOE JIBIXKEHHE, OTPaKEHHE 3BYKa,
NPSIMOJIMHENHOE PACIPOCTPAHEHUE, OTPAXKEHUE W TMPETOMIICHHE CBETa, IMOJHOE BHYTPEHHEE
OTpa)KCHHE CBETa, Pa3lIoKeHHEe OeJoro cBeTa B CIEKTP M CIIOKEHHE CIEKTPAJIbHBIX ILIBETOB,
JUCIIEPCUsl CBETA, €CTECTBEHHAs pPAJMOAKTUBHOCTb, BO3HUKHOBEHHE JIMHENYAaTOro CIEKTpa
W3JIy4EeHUs1) 10 OMMCAHUIO UX XapAaKTEPHBIX CBOICTB M HA OCHOBE ONBITOB, JEMOHCTPUPYIOIINX
JaHHOE (PU3HUYECKOE SIBICHHUE;

° pacno3HaBaTh MPOSIBICHHE W3YYEHHBIX (PU3NUYECKUX SBICHUN B OKPYXKAIOLIEM
Mupe (B ToM yHcie (U3NYECKUe SBICHHUS B MPUPOAE: NMPHIUBHI U OTJIMBBI, JABWKEHHE IUIAHET
ConHEYHOW CHCTEMBI, PEAKTUBHOE JBHKEHUE JKUBBIX OpPraHU3MOB, BOCIPHITHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSACEHUE, CEHCMHYECKHE BOJHBI, LIYHAMM, 3XO, LIBETA TEJ, ONTUYECKUE
SBJIEHUST B Hpupojie, OUOJIOrMYecKOe JeWCTBHUE BHUAMMOIO, YIbTPadUOJIIETOBOTO U
PEHTTEHOBCKOTO HM3JIy4YeHHH, €CTECTBEHHBIH paJAMOaKTHUBHBIM (OH, KOCMUYECKHE Jy4H,
PaaoOaKTUBHOE M3IyYEHUE MPUPOJHBIX MUHEPAJIOB, IEMCTBUE PAJUOAKTUBHBIX M3JIYYCHHM Ha
OpraHM3M 4eJIOBEKa), IPHU 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3aJady B Y4eOHYIO, BBLIEIATh
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (PU3HUECKUX SIBICHUI;

o ONMCHIBATh HW3YYCHHBIC CBOMCTBA TeN W (PHU3MUECKUE SIBICHHSA, HCIIOIB3YS
(u3nueckre BeIUUMHBI (CPEeIHAS U MTHOBEHHAsl CKOPOCTh Tella MPU HEPAaBHOMEPHOM JIBIKEHUH,
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YCKOpEHHE, TMEepeMelIeHne, MyTh, YIJIOBasi CKOPOCTh, CHJIA TPEHUS, CWJIa YIPYTrOCTH, CHIIa
TSOKECTH, YCKOPEHHE CBOOOJHOTO TAaJeHWs, BEC Telld, HMMIYJIbC Tela, WMITYJIbC CHIIbI,
MeXaHu4eckass paboTa W MOIIHOCTh, TOTCHIMANbHAS JHEPTUs Tella, MOMHITOTO Haj
MOBEPXHOCTHIO 3€MJIM, MOTEHIMAbHAS JHEPTUsS CKATOW MPYKUHBI, KUHETUYECKas JHEPTHs,
MOJTHAsI MEXaHMUYECKasi YHEPTHsl, TIEPUOJT U YaCTOTa KoJIeOaHUi, [UTMHA BOJIHBI, TPOMKOCTh 3BYKa
U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTeh MPEIOMIICHUS CPE/bl), TIPU OMHCAHUU MPABUIILHO
TPAaKTOBATh (PU3MUECKUIA CMBICT UCTIOIb3YEMbIX BEIHUNH, 0003HAUEHHUS U €IMHULIBI (PU3NYECKUX
BEITUYMH, HAXOJIUTh (POPMYJIBI, CBS3BIBAIONINE MAHHYIO (PU3NYECKYIO BEIHYHUHY C JAPYTUMHU
BEJTMYMHAMU, CTPOUTH I'papUKU U3yYEHHBIX 3aBUCUMOCTEN (DU3NMUECKUX BEIUYUH;

o XapaKTepru30BaTh CBOICTBA Tel, (PU3NYECKUE SBICHUS W TPOIECCHI, MCIOIb3YS
3aKOH COXPaHEHHsI SHEPruu, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHIUI CYIEPHO3UIUU CHI,
MIPUHIIAIT OTHOCUTENLHOCTH ["anmuiiest, 3akoHbl Hpl0TOHA, 3aKOH COXpPaHCHHS UMITYJIbCA, 3aKOHBI
OTpaXKeHUS U TPEIOMIICHHUSI CBETA, 3aKOHBI COXPAaHEHHUs 3apsAOBOTO M MACCOBOTO YHUCEN IMPHU
SIIEPHBIX PEaKIHIX, TIPH dTOM JIaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3aIUCBIBATH €TI0
MaTeMaTH4eCKOe BhIPAKECHHE;

o O0BACHATH (hU3MUECKHE MPOLIECCHl U CBOICTBA TeJl, B TOM YMCJIE U B KOHTEKCTE
CUTYaIUH MPAKTUKO-OPUSHTHPOBAHHOT'O XapaKTepa: BISABISATH IPUINHHO--CJIC/ICTBEHHBIC CBS3H,
CTPOUTh OOBSACHEHHE M3 2—3 JIOTMYECKHX IIIaroB C OMOpPoM Ha 2—3 HM3YYCHHBIX CBOMCTBA
(U3NYECKHX SIBICHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

o pemath pacu€THplEe 3a1ayd (OMHUpArONIMecss Ha CUCTEMY M3 2—3 ypaBHEHHI),
WCIIOJIb3YSl 3aKOHBI U (DOPMYIIbI, CBSA3BIBAIOIINME (PU3NYECKUE BEJIWYMHBI: Ha OCHOBE aHajn3a
YCIIOBUS 3aJlaydl 3allMChIBATh KPATKOE YCIIOBUE, BBISIBISITH HEIOCTAIOIIME WU W30BITOYHBIC
JaHHbIC, BHIOUPATh 3aKOHBI U (OPMYJIbL, HEOOXOJUMBIC IJI PELICHUs, MPOBOAUTH PACUEThl U
OIICHUBATH PEATTMCTUYHOCTH IMOJYYCHHOTO 3HAYCHUS (PU3NICCKON BEITUUNHEI;

o pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIHU (PUINIECKUX
METOJIOB, HWCIONB3ysl OMHCAHWE WCCIICAOBAHUS, BBIICIITH MPOBEPSIEMOE TPEAIIONOKEHHE,
OIICHMBATh  MPAaBWIBHOCTh MOpPSIKA TPOBEACHHUS  HCCIENOBAaHUS, JelaThb  BBIBOJBI,
HMHTEPIPETUPOBATH PE3YNIbTAaThl HAOIIOACHUN U OIIBITOB;

o MPOBOJIMTH OIBITHl TIO0 HAOMIOMEHUI0 (U3NYCCKUX SBICHUH WM (PUINISCKUX
CBOMCTB Ten (M3y4yeHHe BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXPAaHEHMS SHEPTUH, 3aBUCHMOCTb
neproja KoieOaHWH TPYKMHHOTO MasTHHKA OT MAacChl Tpy3a W KECTKOCTU TPYKUHBI U
HE3aBUCHUMOCTh OT aMILTUTYABl MajblX KoJieOaHUH, MPSIMOJIMHEHHOE paclpOCTpaHEHUE CBETA,
paszioxkeHue Oenoro cBera B CIEKTP, U3yYCHHE CBOWCTB M300pa)KCHHs B TUIOCKOM 3epKalie |
CBOMCTB M300paXkeHUs MpeIMeTa B COOMparoIel JuH3e, HA0MI0ACHHE CIUIONIHBIX U JTMHEHUaThIX
CIIEKTPOB M3TyUYEHHUS): CaMOCTOSITEIBHO COOMpaTh YCTAaHOBKY U3 HW30BITOUHOTO Habopa
000pyIOBaHus, ONMUCHIBATH XOJI OMBITA U €r0 Pe3yabTaThl, POPMYTUPOBATH BHIBOIHI,

o IPOBOJUTH MPU HEOOXOMMOCTH CEPUIO MPSMBIX U3MEPEHUH, ONpeIesis CpeiHee
3HAUCHUE M3MEPSEMOI BEeIMUMHBI (POKYCHOE PacCTOSTHUE COOMPAIONICH JIMH3BI), 000CHOBBIBATH
BBIOOp crioco0a u3MepeHust (M3MEPHUTEIIBLHOTO TTPUOopa);

o NPOBOJUTH  WCCIENIOBAaHME  3aBUCUMOCTEH  (U3UYECKUX  BEIMYMH  C
WCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUI (3aBUCUMOCTh MYTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM
JBUKEHUH 0€3 HayallbHOM CKOPOCTH, IEpHOo/1a KoJieOaH! MaTeMaTHUYeCKOI0 MasiTHUKA OT IJTUHBI
HUTH, 3aBUCHMOCTH YTJIa OTPa)XEHUS CBETa OT yIyia MaJCHUS W YIlia MPEJIOMIICHHS OT yria
MajieHus1): MIAHUPOBaTh MCCIEAOBAHUE, CAMOCTOSTENBHO COOMpATh YCTaHOBKY, (PUKCHpOBATh
Pe3yIbTaThl MOTYYEHHOM 3aBUCUMOCTH (DU3MUECKHUX BEIMYHMH B BUE TAOJUIl U TPaUKOB, 1eTaTh
BBIBO/JIBI [10 pe3YJIbTaTaM UCCIIEIOBaHUS;

o IIPOBOJINTH KOCBEHHBIC M3MEPEHUs (DPM3MUSCKHUX BEIIMYUH (CPEHHSISI CKOPOCTh U
YCKOpEHUE TeJia MPU PaBHOYCKOPEHHOM JIBUKEHHH, YCKOPEHHE CBOOOTHOTO MaJeHHSI, KECTKOCTh
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MPYXUHBI, KOAPOUIUEHT TPEHUSI CKOJIBKEHUS, MEXaHu4ecKast paboTa U MOIIHOCTb, YaCTOTa U
nepuoJ1 KosebaHuii MaTeMaTHYEeCKOT0 U MPYXKUHHOTO MasiTHUKOB, ONTHYECKAs CHJIa COOMparoLIei
JUH3BI, PAJUOAKTUBHBIA (DOH): IUIAHUPOBATH HU3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBINOJIHSITh U3MEPEHHUS, CIENysI PEI0KEHHON HHCTPYKLIMH, BEIYUCIISITh 3HAUEHNE
BEJIMYMHBI M aHAJIM3UPOBATH MOJyYEHHBIE pE3yNbTaThl C Y4YETOM 3a/laHHOM MOrPElIHOCTH
U3MEPEHUN;

o coOroaTh MpaBUjIa TEXHUKUM Oe30mMacHOCTH MpH paboTe ¢ JabopaTOPHBIM
000pyI0BaHUEM;
o paznu4aTh OCHOBHBIC MPU3HAKU W3YUYEHHBIX (DM3MUECKUX MOJIENICH: MaTepuaabHas

TOYKa, a0COIIOTHO TBEPJOE TEJO, TOUCUHBI UCTOYHMK CBETA, JIyd, TOHKAs JIMH3a, IJIaHEeTapHas
MO/IENIb aTOMA, HYKJIOHHAsl MOJIENIb aTOMHOTO s1/1pa;

o XapakTepu30BaTh NPUHLMUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOHCTB € OMNOpOHl Ha MX ONMCaHus (B TOM 4YHUCIE: CIHUIOMETP, AATYMKH I10JIOKEHHUS,
paccTosiHMsL M YCKOPEHHUs, pakeTa, 3XO0JO0T, OYKH, MEpUcKom, (oToanmapaT, ONTUYECKHE
CBETOBOJIbl, CIIEKTPOCKOIN, O3MMETp, Kamepa BuibcoHa), MCHoib3ys 3HaHHMS O CBOMCTBax
(U3NYECKUX SIBICHUI U HEOOXOIUMBbIE (PH3HMUECKUE 3aKOHOMEPHOCTH;

o UCIIOJB30BaTh CXEMBl M CXEMATUYHBIE PUCYHKM HW3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPUTEIBHBIX NPUOOPOB U TEXHOJIOIMUECKHUX MPOLIECCOB MPU PELIEHUH Y4eOHO--
MPAKTUYECKHX 3a/1ad, ONTHYECKUE CXEMBbI JJIsl IOCTPOEHUS U300paKeHNH B INIOCKOM 3€pKajie U
cobuparoieit JInH3e;

o NPUBOJIUTH TPUMEPHl (HAXOAUTh HHGOPMAIMIO O MpUMEpax) MPaKTUYECKOTro
UCIOJIb30BaHUS (PU3MUYECKUX 3HAHUI B MOBCEAHEBHOM >KM3HU Ui oOecnieueHust 0e30IacHOCTU
npu oOpameHud ¢ NpuOoOpaMu M TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 3JI0POBbS U
COOJIIOICHHSI HOPM 3KOJIOI'MYECKOI0 IIOBEACHUS B OKpY Karolle cpeae;

o OCYIIECTBIISITh MOHWCK HH(pOpMaMu (U3NIECKOro coaepkanus B HMHTepHere,
CaMOCTOSATENBHO (POPMYIIHUPYS TOMCKOBBIH 3apOC, HAXOIUTD IYTH OIIPEIEICHHUs TOCTOBEPHOCTH
MOJIy4€HHOM MH(OPMALIMK HA OCHOBE UMEIOIIMXCS 3HAaHUN U IONOJHUTENbHBIX HICTOYHHUKOB;

o UCIIOJIb30BaTh IIPU BBIIOJHEHUM Y4YEOHBIX 3aJaHUM HAay4YHO--TIOMYJISIPHYIO
AuTepaTypy (pusMyecKoro conaepikaHus, CIPaBOYHbIE MaTepuanbl, pecypchl cetu HHTepHeT,
BJIaJ€Th NpUEMAMH KOHCIIEKTHPOBAHMSI TEKCTa, IMpeoOpa3oBaHMs HHGOpMALMKU U3 OHOU
3HAKOBOW CHUCTEMBI B APYTYIO;

o CO3/1aBaTh COOCTBEHHBIC IHCBMEHHBIE M YCTHbIE COOOILIEHHMS Ha OCHOBE
nHpOPMAIUK U3 HECKOJIBKUX HCTOYHHMKOB (PM3NYECKOTO COAEpIKaHUs, MyOIMYHO MPEACTaBIATH
pe3yJabTaThl NPOEKTHOM WJIM HCCIEJOBATEIbCKON JEATENBHOCTH, IIPU 3TOM TI'PaMOTHO
WCTIOJIb30BATh U3YUYCHHBIN MOHATHIHBIA anmapar u3ydaeMoro paszena (U3UK{A U CONPOBOXKAATD
BBICTYIIJICHUE TIPe3eHTaluel ¢ yuéTOM 0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB.
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TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacoB JIeKTPOHHBbIE
Jl:[;-)n HaumenoBanue pa3ie0B H TeM IPOrPaMMbl Beero Kontpoabubie  IIpakTnueckue E)Ig;g)i)?a]:gmnm e
padoTbI padoThI pecype
Paznen 1. Pusnka u e€ poJib B IO3HAHUMN OKPYKAKIIET0 MUPa
bubmuorexa [IOK
1.1 ®du3mka - HayKa o0 MPUPOJE 2 https://m.edsoo.ru/7f4161
94
but6mmoreka [IOK
1.2 dusnueckue BeIUIUHBI 2 1 https://m.edsoo.ru/7f4161
94
bubmuorexa [IOK
1.3 EcrecTBeHHOHAY4YHBIN METO/] TO3HAHUSA 2 1 https://m.edsoo.ru/7f4161
. 94
Hroro no pazgeny 6
Pa3nea 2. [lepBoHayajibHbIe CBeIeHHS] O CTPOCHUM BellecTBa
bu6mmoreka [IOK
2.1 CrpoeHue BemiecTBa 1 https://m.edsoo.ru/7f4161
94
bubmuorexa [IOK
2.2 JIBM>KEHHE M B3aMMOACHCTBHE YaCTHIL BEILIECTBA 2 1 https://m.edsoo.ru/7f4161
94
bu6mmoreka [IOK
2.3 ArperaTHbl€ COCTOSIHUSI BEILIECTBA 2 https://m.edsoo.ru/7f4161
94
Hroro no pasneny 5

Pa3nen 3. /IBu:xeHune u B3auMojeiicTBHe Tel
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bubmuorexa [IOK
3.1 Mexanudeckoe IBHKEHHUE 3 https://m.edsoo.ru/7f4161
94
bu6mmoreka [IOK
3.2 Nuepuus, macca, IIOTHOCTh 4 https://m.edsoo.ru/7f4161
94
bubmuorexa [IOK
3.3 Cwuna. Bugsr cun 14 https://m.edsoo.ru/7f4161
94
Hroro no pasaeny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, KUAKOCTEH M ra3oB
Jlasnenue. [lepegaua naBiaeHus TBEPALIMU bubmmorexa [OK
4.1 - epeaand A pA 3 https://m.edsoo.ru/7f4161
TeJIaMH, YKUJIKOCTSIMHU U Ta3aMu 04
bu6nuoreka [IOK
4.2 JlaBieHue KuIKOCTH 5 https://m.edsoo.ru/7f4161
94
bubmuorexa [JOK
4.3 ATMocdepHOe 1aBieHUe 6 https://m.edsoo.ru/7f4161
94
Teit KUK i bubmuorexa [IOK
4.4 CHCTBHC FHMKOCTH 1 Ta33 Ha HOTPYHCEHHOC B 7 https://m.edsoo.ru/7f4161
HUX TEJIO
94
Hroro no pasaeny 21
Pa3nea 5. PaGora 1 MOIIHOCTB. JHEpPrus
but6mmoreka [IOK
5.1 Pabota u MoImHOCTh 3 https://m.edsoo.ru/7f4161

94




24

bubmuorexa [IOK
5.2 [IpocThie MEXaHU3MBI 5 1 https://m.edsoo.ru/7f4161
94
bu6mmoreka [IOK
5.3 Mexanudeckas SHeprust 4 1 https://m.edsoo.ru/7{4161
94
Hroro no pazneny 12
PeszepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 12
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8 KJIACC
KoJynuecTBO 4acoB DJIEeKTPOHHBIE
. HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne ni/m ApOrpaMMBbI Beero Ko;nponbnble H%aKaneCKne 06pazoBaATEIBHBIE
padoThI paéoThI pecype
Pazgen 1. TensioBbIe IBJIEHUA
1.1 CTtpoenue 1 CBOIMCTBA B TBA 7 Bubmaorexa LIOK
' POCHHE H cBOHC crec https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Tennoseie nponecce! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3neu 2. DjieKTpUYecKHe H MATHUTHBIE SIBJICHUSA
71 DneKTpuYeCcKue 3apsaabl. 3apsKEHHBIE 7 1 bu6nuorexa LIOK
' TeJaa U UX B3aUMOJECHCTBHUE https://m.edsoo.ru/7f4181ce
2.2 ITocTOosAHHBIM SNEKTPUUESCKUI TOK 20 1 7 Bubmrorexa IIOK
' P https://m.edsoo.ru/7f4181ce
bu6nmorexa [IOK
2.3 MarHuTHpie sBICHHs 6 ! 15 https://m.edsoo.ru/7f4181ce
bu6nmmoreka [IOK
24 DJICKTPOMATHHTHAS MH/IYKIN 4 https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 63 3 145

I[TPOTPAMME
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9 KJIACC
KoaunuecTBO 4acoB DJIEeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne ni/m HpOrPAMMEL Beero KOﬁHTpOJILH]:Ie H%aKanecmle 06pA3oBATEIBHbIE
padoThI paéoThI pecype
Pazgen 1. Mexanndeckue siBJEHHS
1.1 MexaHH4eCcKOe IBMKEHME U CIIOCOOBI €r0 10 1 bu6nmoreka [IOK
' OITMCaHUS https://m.edsoo.ru/7f41a4a6
N bu6mmoreka [IOK
12 BsaumorelicTaue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKoHbI COXpaHCHUA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3znea 2. MexaHH4YecKHe K0JI€0AHUSA H BOJIHDI
bu6nmmoreka [IOK
21 Mexanmuueckue koeOanns 7 3 https://m.edsoo.ru/7f41a4a6
bu6nmorexa [IOK
2.2 MexaHnuyeckre BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3jen 3. DileKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
3] DJIEKTPOMArHuTHOE TMOJE U 6 ’ bubmmorexa [IOK
) AJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Paznen 4. CBeToBble IBJICHUSA
bu6nuoreka [IOK
4.1 3aKOHBI paclpoCTPaHEHUsI CBETA 6 2 https:/m.edsoo.ru/7f41ada6
4.2 JIuH3bI ¥ onTHYECKUE TPHOOPHI 6 3 bubmiorexa [IOK

https://m.edsoo.ru/7f41a4a6
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bubmuorexa [IOK
4.3 PasnoxxeHnue 6emoro cBeta B CIIEKTP 3 2 https:/m.edsoo.ru/7f41ada6
Hroro mo pazgeny 15
Paznen 5. KBanToBbIe sIBJIeHUA
bu6nuorexa LIOK
5.1 HcnyckaHnne v NoraonieHrue cBeTa arToMOM 4 1 https://m.edsoo.ru/7f41ada6
bu6nuorexa LIOK
32 CTpoeHue aTOMHOTO Azpa 6 ! https://m.edsoo.ru/7f41a4a6
bu6nuorexa [IOK
53 SInepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nea 6. [loBTopnTe1bHO-000011a10 1M MOYJIb
6.1 [ToBTOpenue n 0000IIeHUE COIEPIKAHUS 9 ) bubmmorexa LIOK
' Kypca Ghu3uku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro no pasupeny 9
OBUIEE KOJIMYECTBO YACOB I10 102 7

[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KUIIACC

Ne KoJsimyecTBo yacoB DJIeKTPOHHbIE LN (POBbIE
I /;1 Tema ypoka Beero Kontpoabubie | IlpakTHueckue o0pasoBaTejbHbIe

padoThI padoThI pecypcbl
1 ®usnka — Hayka o npupoje. SBienus 1
MIPUPOJBI
2 duznyecKue sIBICHUs 1
3 Du3nYecKre BEITUYUHBI U UX U3MEPEHUE 1

Ypoxk-uccienoanue "N3mepenue
4 TEMIIEPATyphI IIPU IIOMOILH KUJKOCTHOTO 1 1
TEpMOMETpA U AaTYMKA TeMIepaTypbl"”

5 Mertoabl Hay4yHOTO MTO3HaHus. OnrcaHue 1 bubnuorexa LIOK
(bu3NYECKUX SIBICHUN C TTOMOIIBIO MOJeNei https://m.edsoo.ru/ff09f72a
VYpok-uccaenosanue "[IpoBepka runoressl:

6 JaTbHOCTH MOJETA MIapUKa, MyIIEHHOTO 1 1
TOPU30HTANBLHO, TEM OO0JIbIIIE, YeM OOJIbIIe
BbICOTA ITycKa"

7 Crpoenue BeuiectBa. ONbITH, JOKa3bIBAIOIINE 1 bubnnoreka [JOK
JUCKPETHOE CTPOCHHE BEIIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBM>KEHHE YaCTHIL BEIlleCTBa 1 Bubmaorexa LIOK

https://m.edsoo.ru/ff0a013e

9 VYpoxk-uccnenoBanue «ONbITH 10 HAOTIOACHUIO 1 1
TETJIOBOTO PACIIUPEHUS TA30B)

10 ArperaTHble COCTOSIHHS BEILIECTBA 1

OcoOEHHOCTH arperaTHhIX COCTOSTHUN BOJIBI.
11 O606menue no pazneny «IlepBonavanbheie 1
CBEJICHUS O CTPOCHHUH BEILIECTBAY

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a0378
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12 Mexanunueckoe aBuxkeHue. PaBHoMepHoOe 1 bu6nunorexa LIOK
HEPAaBHOMEPHOE JABU)KEHUE https://m.edsoo.ru/ff0a05c6
bu6nunorexa LIOK
13 Cropocte. Eumnupt ckopocTH https://m.edsi.ru/ff0a079c
14 Pacuer iyt ¥ BpeMEHU IBUKECHUS bubmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepnus. Macca — Mepa HHEPTHOCTH TeN Eﬁggl/d/?eﬁi?ﬁ/fmoa 0
16 [TnorHOCTE BentecTBa. Pacuer maccsl 1 00bema bu6numorexa [IOK
TeJIa IO €ro MJIOTHOCTH https://m.edsoo.ru/ffO0a0fee
17 Ha6opaTopHa;I pabora «Onpenenexnue
TJIOTHOCTHU TBEPAOTO TEJIa»
18 Penrenue 3agau o reme "IlmoTHOCTH bu6nmmoreka [IOK
BeriecTBa” https://m.edsoo.ru/ff0al23c
19 Cuita KaK XapaKTEepPUCTHKA B3aMMOICHCTBHS
ten. Cuna ynpyrocTtu. 3akoH ['yka
Jlabopartopnast pabota «M3yuenue
20 3aBHCUMOCTH pacTspkeHHs (1edopMariim)
MIPY>KAHBI OT TIPUIIOKEHHON CHITBD»
21 SBnenue Tarorenus. Cuia TSHKECTH
| oy s e 1 vk e B 0K
TsecT" https://m.edsoo.ru/ff0al778
23 Cuna TSKeCTH Ha APYTUxX IUIaHeTax. bubnmoreka [JOK
Du3NYECKUe XapaKTePUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502
bubmuorexa [IOK
24 Msuepenne cur. lunamometp https://m.edS(I)lo.ru/fanl 8cc
25 Bec Tena. HeBecomocTh bubmorexa LOK

https://m.edsoo.ru/ff0al778
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26 CrnoxxeHue IByX CHJI, HallPpaBJIEHHBIX 110 OJJHON bubmuorexa [IOK
npsiMoid. PaBHoielicTBYIOIIAs CUTT https://m.edsoo.ru/ff0ala70
27 Pemenue 3anau no reme "PaBHOAeNCTBYIOIIASA
cun"
28 Cuna tpenus u e€ BuAbl. TpeHue B IpUpoe U bubnnoreka [JOK
TEXHHKE https://m.edsoo.ru/ff0a1b9c
Jlaboparopuas pabota «3yuenue
9 3aBUCAMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT bubnuorexa [IOK
CHJIBI IaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPHUKACAIOIINXCS TTOBEPXHOCTEH»
30 Pemienue 3aga4 Ha onpeneneHue
PaBHOJECHCTBYIOIIEH CUJIIBI
Pemenue 3agau no remam: «Bec Tena»
; bubmnorexa IIOK
31 «['padprueckoe m3o0pakenne crmn, «CHUITB», Oamaorexa LIO
N https://m.edsoo.ru/ffO0alde0
«PaBHOAEHCTBYIOLIAS CHTI»
Konrponbnas pabora mo Temam:
3 «MexaHn4ecKkoe ABHKEHHEY, «Macca,
IUIOTHOCTBY, «Bec Tenay, «I'padudeckoe
n3o0pakeHue cun, «CHIIBI)
33 Hasnenue. CiocoObl yMEHBIIICHUS U bubnuorexa [IOK
YBEJIMYEHHUS TABICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBienue raza. 3aBUCUMOCTD JIaBJICHUS raza oT bubmuorexa [IOK
00bEMa, TeMIepaTyphl https://m.edsoo.ru/ff0a2376
35 Ilepenaya naBiieHUs TBEPABIMU TEIIAMH, bubmmorexa [IOK
JKUIKOCTIMH U razaMu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBlieHME B *KUJIKOCTHU M I'a3€, BEI3BAHHOE bub6nuorexa LIOK
IENUCTBUEM CHIIBI TAKECTHA https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «/laBieHue B bu6nuorexa LIOK

JKUIKOCTH U rase. 3akoH Ilackaisy

https://m.edsoo.ru/ff0a2826
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38 Coolmiarommecst COCyabl bubmorera [IOK
HHAIoth i https://m.edsoo.ru/ff0a2970
39 I'unpaBauueckuii mpece bubmorera [IOK
/P p https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsl. [lopiiHeBO KUAKOCTHBIN HACOC
41 ATtMocdepa 3emin U IpUYUHbI €€ bubnnorexa [IOK
CYLIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bubmmoreka [JOK
42 Bec Bo3ayxa. ATMocdepHoe aBlieHHne https://m.edsoo.ru/ff0a2bsa
13 N3mepenune atmocgepHoro aaBieHus. OnbIT bubnnorexa [IOK
Toppuyesu https://m.edsoo.ru/ff0a2da8
A4 3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHHS OT bubnuorexa [IOK
BBICOTHI HaJ[ YDPOBHEM MODS https://m.edsoo.ru/ff0a2fc4
45 BapomeTtp-anepona. AtMmocdepHoe gaBieHHE bubnnorexa [IOK
Ha Pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3amau mo Teme " AtmocdepHoe
nasieHue"
47 JleficTBHE )XUAKOCTH U Ta3a Ha MOTPYKEHHOE B bubnnorexa [IOK
HUX TeJ0. ApXUMea0Ba Cujia https://m.edsoo.ru/ff0a3276
48 g;fggg;gg;aﬂeliﬁaggiil«();?:;eﬂel{t; Ha TeJo bubmorexa HOK
i » AL yrom ’ https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUJKOCTbY
o | Do o o o dceacname B LOK
. . A https://m.edsoo.ru/ff0a3514
MOTPY)KCHHOM B KUKOCTh YaCTH TEJIa
Jlaboparopnas pabota "KoHCTpynpoBaHUE
50 apeoMeTpa WM KOHCTPYHUPOBAHHE JIOJKH U
omnpeeneHue e€ rpy30noabLEMHOCTH"
51 [InaBanue Ten bubmorexa LLOK

https://m.edsoo.ru/ff0a3a96
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bubmuorexa [IOK
>2 Hnasasme Ten https://m.edsoo.ru/ff0a3a96
Pemenwue 3amau no Temam: «IlnaBanue cymos.
53 BO3)IYXOHJ'IaIl[33HI/I€>> «/laBnenue TBepﬂBIZ(ﬂTeH buGmorera [IOK
. ’ ’ https://m.edsoo.ru/ff0a3654
KUJKOCTEH U Ta30B»
54 KonTponbHas pabora [0 TeMe «/laBieHne
TBEPJIbIX TEJ, )KUJIKOCTCH U Ta30B)»
bu6mmoreka [IOK
55 | Mexanueckas pabora https://m.edsoo.ru/ff0a3f82
bubmuorexa [IOK
>6 MolHOCTS. EXMHHIE MONIHOCTH https://m.edsoo.ru/ff0a3{f82
57 VYpok-uccnenosanue "Pacuét MomHoCTH, |
pa3BHBaeMoM Ipu MoabEME 10 JecTHuUIe"
59 IIpocteie Mmexanu3Mmsl. Peruar. PaBHOBecue cuil
Ha pblyare
Pbruaru B TexHUKE, OBITY ¥ IPUPOJIE.
59 Jlaboparopnas pabota «}{/ICCJ'IpeI[IZ)BI;HI/IC 0.5 bubmorexa HOK
o https://m.edsoo.ru/ff0a478e
YCIIOBUI pAaBHOBECHS PhIYAray
60 Pemenue 3agad no reme «YcioBUsl paBHOBECHUS but6mmoreka [JOK
pblyara» https://m.edsoo.ru/ff0a48a6
Koaddurment nonesnoro necTpust
61 mexanusMa. JlabopaTopnas pabora 0.5
«M3mepenue KIIJI HaKJIOHHOM MIIOCKOCTH»
62 Pemenue 3agau no reme "Pabora, MOIIHOCTS, bu6nuorexa LIOK
KIIAa" https://m.edsoo.ru/ff0a4c48
63 Mexannueckas sHeprust. Kunernueckas u bubmmorexa LIOK
MOTEHITMATbHAS YHEPTUS https://m.edsoo.ru/ff0a4252
. bubmuorexa [IOK
64 3aKOH COXpaHEHUS] MEXaHUYECKOW SHEPTUU

https://m.edsoo.ru/ff0a4360
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VY POK-3KCIIEPUMEHT 110 TEME
65 "3KcnepHMeHvTaanoe OMpe/IeNIeHIe H3MEHEHHA 1 1
KMHETUYECKOW U NOTEHLMAIBbHON SHEPTUH ITPH
CKaThIBaHUHM TeJa 10 HAKJIOHHOM MII0CKOCTH"
66 Konrponsnas padora no teme «Pabora u 1
MOIIHOCTb. DHEPTHUSD)
67 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme 1 bub6numorexa LIOK
"MexaHnyeckoe BUKeHHE" https://m.edsoo.ru/ff0adee6
63 PezepaHbliil ypok. PaGota ¢ Tekctamu 1o teme 1 bubmmorexa [IOK
"JlaBrieHue TBEPIBIX T, )KUJIKOCTEH U razos" https://m.edsoo.ru/ff0a4dffe
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 68 12
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8 KUIIACC
No KosimuecTBo yacos DJIeKTPOHHBbIE IH(pPOBLIE
i Tema ypoka Koutpoabubie | IIpakTHueckune o0pazoBaTeJabHbIE
n/n Bcero
padoThI padoThI pecypchl
OcHOBHBIE TIOJIOKEHUSI MOJIEKYIIIPHO-
1 KUHETUYECKON TEOPUU U UX Ol'i]LITEBIe 1 bubmorexa LOK
https://m.edsoo.ru/ff0a5256
MOJITBEPKJICHUS
2 Macca u pa3mep aTOMOB ¥ MOJIEKYJT 1
3 Mogenu TBEpAOTO, )KUAKOTO U ra3000pa3HOro 1 bubmmorexa [IOK
COCTOSIHMI BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHeHHE CBOMCTB TBEPAOTO, KUJIKOTO U
4 ra3000pa3HOro COCTOSTHUH BEIIECTBA HA OCHOBE 1
MOJIO’KEHUH MOJIEKYIIPHO-KMHETUYECKOM
TEOPUH
5 Kpucrannuueckue u aMmop¢HbIe Teaa 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0a5800
6 CmauyuBaHue U KaWUISIPHOCTD. 1 bubnuorexa [IOK
[ToBepXxHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TemioBoe paclIUpEeHHE U CKATUE 1 bubmorera [IOK
https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBa3b TEMIIEpPATYpPhI CO 1
CKOPOCTBIO TEIJIOBOTO JIBHXKEHHSI YaCTHUII
Brytpennsis sueprus. CriocoObl H3MEHECHUS bubmuorexa [IOK
9 . 1
BHYTPEHHEH YHEpruun https://m.edsoo.ru/ff0a5c60
10 Buasl Temionepenaun 1 bubmorexa IIOK
https://m.edsoo.ru/ff0a6412
n
Ypok-koHbepeHus HpaKTI/I‘ISCKOG Bubmorexa LOK
11 HUCIIOJIL30BAaHUE TEIUIOBLIX CBOMCTB BEIIECTB U 1 1

MaTepHajoB B IEJSIX SHEProcoeperkeHus "

https://m.edsoo.ru/ff0a65c0
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12 KonunuecTBo TEIoThl. Y ieibHas TETIOEMKOCTh bubmiorexa LIOK
https://m.edsoo.ru/ff0a6976
13 YpaBHeHue TeroBoro 6anaxca. TermooOMeH u bubmuoreka [IOK
TEIJIOBOE PaBHOBECHUE https://m.edsoo.ru/ff0a7088
JlaGopartopHnas pabota "HcciaenoBanue sBICHUS
14 T€HJI(FO6MIG)H3 HII;I/I CMemHBaHHi XOJIOJTHOM U bubmorexa LIOK
. " https://m.edsoo.ru/ff0a6a98
ropstueii BOJIbI
PacueT xonmdecTBa TETUIOTHI, HEOOXOIUMOTO
15 JUTSl HATPEBaHMsI TeJla U BBIICNSIEMOTO UM TIPH
OXJTAKICHUHT
16 JlabopaTtopnas padota "OnpeneneHue bubmuorexa [IOK
yACJIbHON TEMI0EMKOCTH BeriecTra" https://m.edsoo.ru/ff0a6bb0
17 DHeprusi TOIUIMBA. Y IeNbHAs TEeII0Ta CrOPaHUS bubmmotexa [IOK
https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue u OTBEpAECBAHNE KPUCTAIUNIMUECKUX bubnuoreka [OK
TeJ. Y aenbHas TEIIoTa TUIaBICHUS https://m.edsoo.ru/ff0a71d2
JlaGopartopnas padota "OnpeneneHue bubnuorexa [IOK
19 (v} n
yACJIbHON TEIJIOTHI TUIABJICHHUS JIbJ1a https://m.edsoo.ru/ff0a72fe
butmmoreka [IOK
20 [TapooOpa3oBanue u koHaeHcalys. cnapenue https:/m.edsoo.ru/f0a740c
Kunenue. Y nenbHas Temiota napoodpa3oBaHus
21 ]lKOHﬂeHcaéLH.3aBHCHMOCTBT§;HG£;TypH, bubmorexa HOK
https://m.edsoo.ru/ff0a786¢
KHUIICHUSI OT aTMOC(EPHOTO JaBICHUS
Bnaxxnocth Bo3ayxa. JlabopaTopHas padora
22 "Onpenenenue gﬁOCHTeHLiOﬁ F1)3na>1<§ocm bubmaorexa LIOK
N https://m.edsoo.ru/ff0a7628
BO3/1yXa
3 Pemenue 3aau Ha onpeeeHUe BIAXKHOCTH

BO3/1yXa
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HpI/IHI_[I/IHH pa6OTBI TCIIIIOBBIX ,I[BI/IFaTCJ'ICI\/f.

24 [TapoBas TypOuHa. /IBUratenb BHyTPEHHETO
CropaHus
75 KIIJI TermoBoro aBuratesns. TemmoBsie bubmuorexa [IOK
JIBUTATENH U 3aIlUTa OKPYKAOIIENH CpeIbl https://m.edsoo.ru/ff0a7c7¢c
2% 3aK0OH COXpaHEHUs U MPEBPAIICHUS YDHEPTHH B
TEIUIOBBIX MpoIeccax
[ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME
27 "TCHHJ'IOBLIC }IBJ'IeHI/DII). I/I3MeHepHI/Ie arperaTHbIX Bubmorexa LIOK
N " https://m.edsoo.ru/ff0a83f2
COCTOSIHMI BEIIECTBA
KontponbHas padoTa no teme "TeruioBbie
28 ;IBneé)mI. I/I3M§HeHI/Ie arperaTHbIX COCTOSHHUU bubmmorexa [IOK
" https://m.edsoo.ru/ff0a86ae
BElIECTBA
9 DnexkTpusanus Tei. J[Ba poia 3JIeKTPUIECKUX
3apsoB
30 VYpok-uccnenoBanue "IaeKTpuzanus Te
WHIYKIIMEN U TIPU COTPUKOCHOBEHUU"
31 B3aumopeiicTBue 3apsKeHHBIX Tell. 3aKOH bubmmorexa [LIOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe nojie. HanpskeHHOCTh
32 3neKT§quCKoro OIS, HprHHI/IH bubmorexa [IOK
. https://m.edsoo.ru/ff0a8a0a
CYNEPIO3UINH JIEKTPUUECKUX MOJIeH
33 Hocurenu snexTpuyeckux 3apsiioB.
DneMmeHTapHbIl 3apsa. CTpoeHue atoma
34 [IpoBOOHUKY U AUAIEKTPUKHU. 3aKOH bubmmoreka [JOK
COXPAaHEHHUsI JIEKTPUUYECKOT0 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemienue 3aga4 Ha IPUMEHEHUE CBOWCTB bubmmoreka [IOK

QJICKTPHUYCCKUX 3apsa10B

https://m.edsoo.ru/ff0a90cc
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DNEeKTpUYECKUi TOK, YCIOBHSI €r0

bubmuorexa [IOK

|
36 CyLIECTBOBaHMS. VICTOUHUKH AJIEKTPUYECKOTO https://m.edso0o.ru/ff0a95a4
TOKa
37 JleficTBHUS 2JIEKTPUIECKOTO TOKa bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiictBue
38 AJIEKTPUYECKOTO MOJIS Ha MPOBOJIHUKU U 1
JIAAJICKTPUKA"
39 DNEeKTPUUECKUN TOK B METaJUIaX, JKUJKOCTSIX U bubnmnoreka [JOK
razax https://m.edsoo.ru/ff0a9838
40 DJieKTpuuecKas Ienb U €€ COCTaBHbIC YaCTH
Cuna Toka. JlaboparopHas padota "M3mepenue bubnuotexa [IOK
41 " 0.5
U PETYJIMPOBAHUE CHUIIBI TOKA https://m.edsoo.ru/ff0a8bd6
DieKTpuuecKkoe HanpspkeHue. BonbTmeTp.
42 Ha6oTIa)1To Has a60¥a "UsmepeHne u P 0.5 bubmorexa LIOK
patopHai p ,P ' https://m.edsoo.ru/ff0a%¢14
peryiIMpoBaHe HATIPSKCHHS
CornpoTuBIiieHHE IPOBOJAHUKA. Y IEIBHOE bu6nunorexa LIOK
43
CONPOTHUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas padora "3aBUCUMOCTh
BIIEKTPAYECKOTO CONMPOTUBIICHUS MPOBOJHUKA bubmuoreka [IOK
44 1
OT €r0 JUIMHBI, IUIOLIAIA HOINEPEYHOr0 CEUEHUS https://m.edsoo.ru/ff0aa738
u MaTepuaia"
45 3aBHCUMOCTD CHJIBI TOKA OT HAMPSHKEHUS. bubmuorexa [IOK
3axon OMa 1 yyacTKa Lenu https://m.edsoo.ru/ff0aa44a
Jlaboparopnas pabota "HccnenoBanue
46 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepe3 1 bubnuorexa [IOK
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3nuctope”
47 [TocnenoBarenbHOE U MapaieIbHOE

COCAMHCHUA ITPOBOAHHUKOB
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JlaGopatopHnas pabora "IIpoBepka npaBuia
CJIO’KEHHUSI HAPSKEHUM NTpH

bu6mmoreka [IOK

48 MOCJIEA0BATEIIBHOM COEIMHEHNUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uCTOpOB"
Jlaboparopuas pabota "IIpoBepka nmpaBumia amus
49 CHJIBI TOKA IIPU NapAJJIEIBHOM COEIUHEHUN bubmorexa LIOK
" https://m.edsoo.ru/ff0aadle
PE3UCTOPOB
50 Pemenue 3anauy Ha npumeHeHue 3akoHa Oma bubnnorexa [IOK
JUISL Pa3JIMYHOTO COEAMHEHHS] TPOBOJTHUKOB https://m.edsoo.ru/ffO0aaf8a
5] PaboTta 1 MOIIHOCTB AJIEKTPUUYECKOTO TOKA. bubnnorexa [IOK
3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
59 Jlaboparopnas padota "Onpenenenue pabOTHI 1 bubnmoreka [JOK
MOITHOCTH 3JIEKTPUYECKOTo ToKa" https://m.edsoo.ru/ff0ab3e0
DIEKTPUYECKHE I U ITOTpeOuTeIN
53 BHCKT[E)HHCCKOIZ ;eprnﬂ B T6II)>1Ty. KopoTtkoe bubmorexa [OK
https://m.edsoo.ru/ff0ab660
3aMbBIKaHHE
[ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo TEME
54 "DnekTpuueckue 3apsanl. 3apsuKeHHbIE Tena U bubnmoreka [JOK
ux B3aumoaeiicTBusa. [locTosIHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUUECKUN TOK"
KoHTponbHas paboTa mo teme "DIeKTprUIecKre
3apsibl. 3apsyKEHHBIC TeJla U UX bubnuotexa [IOK
55 o N .
B3auMOIeCTBUS. [IOCTOSTHHBIN AIEKTPUUECKUNA https://m.edsoo.ru/ffOabeal
TOK"
56 ITocTossHHBIE MArHUTEI, X B3aNMOJICHCTBHE
57 VYpok-uccnenopanue "N3yuenue nosnei bubnuorexa [IOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
53 MaruutHOe nojie. MarHuTHOE ToJIe 3eMITd U bu6mmoreka [IOK

€ro 3HAYCHUC )1 )KM3HHU Ha 3emite

https://m.edsoo.ru/ff0acOba
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59

OneIiT OpcTena. MaruutHoe nosie
AIEKTPUIECKOTO TOKa MarHuTHoe mnose
KaTYIIKHA C TOKOM

bubmuorexa [IOK
https://m.edsoo.ru/ff0ac1d2

60

[IpuMeHeHre 3EKTPOMarHuTOB B TEXHHKE.
Jlaboparopnas pabota "M3yueHue aeiicTBus
MarHUTHOTO TIOJISI Ha MPOBOIHHUK C TOKOM"

0.5

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

61

DNeKTpoABUTaTENb IOCTOSHHOTO TOKA.
Hcnonb30BaHue 31EKTPOABUTATENEH B
TEXHUUYECKHUX YCTPOMCTBAX U Ha TPAHCIIOPTE.
Jlaboparopnas padota "KoHcTpynpoBaHue u
u3ydeHue padoThl AneKTpoBUrarTess"

bu6numorexa [IOK
https://m.edsoo.ru/ff0ac86¢

62

Onpitel Dapasest. 3aK0OH MEKTPOMArHUTHOM
nHaykuuu. [paswio Jlenna

63

DnekTporeHeparop. CriocoObl MOTydeHus
ANEKTPUYECKON SHEPTUU. DIEKTPOCTAHIIUN Ha
BO306HOBJ'I$IGMBIX HCTOYHHKAX SHCPTHUU

64

[ToaroToBka K KOHTPOJIBHOM pabOTE 1O TeMe
"DIeKTpUUECKUE U MAarHUTHBIC SIBIICHUS "

65

KoHTponbHas paboTa mo teme "DIeKTprUIecKre
Y MarHUTHBIC SBICHUS"

bu6nuorexa [IOK
https://m.edsoo.ru/ff0acb14

66

PesepBHbIii ypok. PaboTa ¢ TekcTramu o teme
"TernioBbie ABICHUS"

bu6nuorexa [IOK
https://m.edsoo.ru/ffO0accSe

67

PeseprubIii ypok. Pabora ¢ TekcTramu o teme
"ITocTOSIHHBIN ANIEKTpUYECKUI TOK"

but6mmoreka [JOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHbIii ypok. PaboTa ¢ TekcTramu o teme
"MarauTHbIC SIBJICHHS"

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

68

14.5
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9 KJIACC
N KouaunuyecrBo yacos JJIeKTPOHHbBbIE HU(PPOBLIE
i Tema ypoka Koutpoabubie | IIpakTHueckune o0pazoBaTeJbHbIE
n/n Bcero
padoThI padoThI pecypchl
1 Mexanundeckoe IBr>xeHne. MarepuaiibHas 1
TOYKA
) Cucrema orcueta. OTHOCHUTEIBLHOCTh 1 bu6mmoreka [IOK
MEXAaHUYECKOT0 IBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE PSAMOIMHEHHOE ABMKCHHE 1 bubmorexa HOK
P P A https://m.edsoo.ru/ff0ad19a
4 HepaBHOMEpHOE NPAMOIMHENHOE IBUKECHUE. 1
CpenHsis 1 MTHOBEHHAsi CKOPOCTh
5 [IpsiMonMHEHOE PaBHOYCKOPEHHOE JBUKEHHUE. 1 bubnnoreka [IOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
CKopOoCTh IPSIMOJIMHEWHOTO
6 PaBHOYCKOPEHHOTO JIBIKeHUs. ['paduk 1
CKOPOCTH
Jlabopatopnas padora "On JICHU
7 CK6(§) peHI/IOSII) TCJ‘IEE) n621 aBOHOpii(e) ZHHZM 1 1 bubamorexa [IOK
yerop DY paBHOYCKOPCHHO https://m.edsoo.ru/ff0adb18
JIBUKEHUH 110 HAKJIOHHOM TJIOCKOCTH
8 CpoOoanoe magenue tea. OnsiTel [amunes 1
PaBHOMEpHOE IBMKEHUE TI0 OKPYKHOCTH.
9 Ilepnon I/I: qaCTIE)Ta 00 ameHHﬁpJ}i)II/I(HeﬁHaﬁ u 1 Brbmaorexa LIOK
p p ' https://m.edsoo.ru/ff0ael176
YIJI0Basi CKOPOCTH
10 LenTpocTpeMUTENHEHOE YCKOPEHHE 1
bubmuorexa [IOK
11 [TepBsIii 3akoH HptoTOHA. BexkTop cuiibl 1
p p https://m.edsoo.ru/ff0aec612
12 Bropoii 3akon HeroToHa. PaBHOIEHCTBYIOIIAS 1 bubmmoreka [IOK

CHJla

https://m.edsoo.ru/ff0ae72a
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13 Tperuii 3akon HetoTona. Cyneprio3unus cui bubmorexa LIOK
https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1a4 Ha TpUMEHEHUE 3aKOHOB bubnmnoreka [IOK
Herorona https://m.edsoo.ru/ff0aebbe
bubnunoreka [IOK
15 Cuna ynpyroctu. 3axon I'yxa https://m.edscI)J(:).ru/faneca2
16 Pemenue 3anay no teme «Cuna ynpyroctu»
17 Jlabopartopnas pabota «Onpenenenue bubmuorexa [IOK
JKECTKOCTH IIPY>KUHBI» https://m.edsoo.ru/ffO0aee28
bubnnoreka [IOK
18| Cunatperis https://m.edscl)_E).ru/fanﬁ38
19 Pemenue 3agad no reme «Cuia TpeHUsD bubmiorexa LIOK
https://m.edsoo.ru/ff0afa26
20 Jlaboparopuas padota "Onpenencnue bubmuotexa [IOK
KO3 pULIMEHTa TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
71 Pemenue 3agau mo teme "3akonsl HeroToHa. bu6mmoreka [IOK
Cuna ynpyroctu. Cuia tpenus” https://m.edsoo.ru/ff0afb8e
2 Cusia TSKECTH U 3aKOH BCEMUPHOTO TATOTEHUSI. bubnmoreka [JOK
YckopeHnue cBOOOTHOTO TaIeHUS https://m.edsoo.ru/ff0af044
Ypok-koH(pepenus "J[BUKEeHHE TET BOKPYT
23 rpaBuTarimoHHoro neHTpa (CoaHeyHas
cucrema). ['anaktuku"
o4 Penrenne 3agad mo teMme "Cuia TSOKECTH U bu6nmmoreka [IOK
3aKOH BCEMHUPHOIO TAroTeHus" https://m.edsoo.ru/ffO0af5f8
75 [TepBas kocmuyeckas ckopoctb. HeBecoMocTh bubmuorexa [IOK
U TIEpErpy3Ku https://m.edsoo.ru/ff0af33c
Pa?HOBecne MaTtepraibHON TOUKH. AOCOIIFOTHO Bu6muotexa LIOK
26 TBEpAOE Tel0. PaBHOBecHe TBEPAOro TeIIa ¢

3aKpEeIUIEHHON OChIO BpAIlICHUS

https://m.edsoo.ru/ffO0afe36
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27 MowmeHnT cunsl. LeHTp Tsxectn
78 Pemenue 3agau no reme "MomeHT cuibl. LleHTp bu6nmmoreka [IOK
TsKecTH" https://m.edsoo.ru/ff0b02b4
29 "Mexammaccroe tasseene. Braumioseiiorane Bubmiorera LIOK
ren” https://m.edsoo.ru/ff0b0408
30 KonrponbHas padora no Teme "MexaHuueckoe bub6numorexa [IOK
nBwxkenue. Bzaumonencreue tea" https://m.edsoo.ru/ff0b06ec
3 coxpunena mmymen. Yrpyroe n neypyros BuGmioexa LIOK
P — https://m.edsoo.ru/ffOb07fa
32 Pemenue 3aiau no Teme "3aKoH COXpaHEHUS bubnnoreka [IOK
uMIynbca' https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHpepeHnius "PeakTuBHOE IBIKEHUE B
IIPUPOJIE U TEXHUKE"
bubnnoreka [IOK
34 Mexanudeckas paboTa U MOIITHOCTh https:/m.c dscI)_E).ru EFOb0as4
35 PaGora cuibl TSDKECTH, CHITBI YIIPYTOCTH U bubnnoreka [IOK
CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas padota «Onpenenenne padboThI
36 CHUJIBI TPEHUS TIPU PABHOMEPHOM JIBUKEHHUU
T€Ja 10 TOPU30HTAIBHON TOBEPXHOCTH
37 Casi3b 3Heprun u padbotsl. [loTeHnmansuas
SHEPTHS
38 Kunernueckas sneprusi. Teopema o bubmuorexa [IOK
KMHETUYECKOW IHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHs SHEPTUU B MEXAHUKE
40 JlaGopaTtopHnast pabota «M3ydeHue 3akoHa bubnuotexa [IOK

COXpPaHCHHA SHCPIrUmn»

https://m.edsoo.ru/ffOb12fe
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41 KonebarenpHOE IBUKEHUE U €TO bu6nuoreka [IOK
XapaKTePUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxaromue Konebanus. BeiHyKIeHHBIC bubnmnoreka [IOK
konebOanwus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MaTteMaTHyecKuil ¥ NPYKUHHBIA MAasITHUKA
VYpok-uccienoBanue «3aBUCUMOCTD IIEPHOIa
44 K(f)ne6aHm71 (J)IT ’KECTKOCTH II WHBI U ﬁacfm bubmorexa LIOK
Py https://m.edsoo.ru/ffOb197a
rpy3a»
45 [IpeBpalenue 3Hepruu Npu MEXaHUYECKUX
KoneOaHusIX
46 Jlaboparopnas pabota «OnpeseneHrne 4acToThl bu6nuorexa [IOK
U Tiepro/ia KojaeOaHui NpyKUHHOTO MasiTHUKa https://m.edsoo.ru/ffOblaec
JIabopatopHas padora «IIpoBepka
47 HCSaBI:/ICHhI/I)OCTHpHe noja II()OHegaHI/Iﬁ rpy3a Bubmaorexa LIOK
e py3a, https://m.edsoo.ru/ff0b197a
MO/IBEIIEHHOTO K HUTH, OT MacChl Ipy3a»
Mexannueckue BojHbI. CBOMCTBA
48 MeXaHUYeCKHUX BOIH. [IpomonsHbIE 1 Bubmrorexa IIOK
e https:/m.edsoo.ru/ff0b21fe
MOTIEPEUHBIE BOJIHBI
49 Ypoxk-koHpepeHus "MexaHn4ecKue BOJTHBI B
TBEpIOM Teie. CeiicMuiecKre BOITHBI"
50 3ByK. PacripocTpanenne u OTpakeHHE 3ByKa
51 VYpok-uccrnenosanue "HabmoneHue
3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
52 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHbpepentus "YIiIbTpa3ByK U HHOPa3BYK bubmuorexa [IOK
53 "
B IPUPOJE U TEXHUKE https://m.edsoo.ru/ff0b23ca
IToaroToBka K KOHTPOILHOM padOTE MO TEME
" a p p bu6nmoreka [IOK
54 3aKoHbI COXpaHeHus1. MexaHndyeckue

KoJicOaHus M BOJHBI"

https://m.edsoo.ru/ff0b25f0
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KonrtponsHas pabota o teme "3aKoHbI

55 coxpaHeHus. MexaHHnYeCcKre KoiueOaHus u
BOJIHBI"
56 DJIEKTPOMarHuTHOE TOJIe. DICKTPOMArHUTHBIE bubmuotexa [IOK
BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3NIEKTPOMAarHUTHBIX BOJIH
Ypoxk-kondepennus "llkana
58 3J'IpeI(T OME(III)"HFI)/ITHLII:IX BOJIH. Vcrionp3oBaHue bubmorexa HOK
p ' ¢ ) https://m.edsoo.ru/ff0b2fe6
AIIEKTPOMATrHUTHBIX BOJH JIJIsi COTOBOM CBSI3U
Ypoxk-uccienopanue "M3yueHne cCBOMCTB
59 anpeKT OMaFIi[I/ITHLIX BO.IIHy: TTOMOIIIBIO bubmorexa HOK
p " https://m.edsoo.ru/ff0b2c6c
MOOWIBHOTO TeneoHa
60 Pemenwne 3a1ay Ha onpeieieHHe YacTOThl U
JUTHHBI 3JIEKTPOMArHUTHON BOJTHBI
61 DIeKTpoMarHuTHas npupoza csera. CKopocTh bubnmnoreka [IOK
cBeta. BomHOBBIE CBOICTBA CBETA https://m.edsoo.ru/ff0b31d0
Hctounuku ceera. [IpsimonuHeitHoE
62 acIpoCTpaHCHHE CBETa 3atmenns CoJiHIIA U bubamorexa [IOK
pacrpoctp ' . https://m.edsoo.ru/ff0b3658
JIyHb1
63 3akoH oTpakeHus cBeTa. 3epkana. Pemenne bubmuorexa [IOK
3a/1a4 Ha IPUMEHEHUE 3aKOHA OTPAKEHUs CBETA https://m.edsoo.ru/ffOb38c4
64 IIpenomnenue cBeTa. 3aKOH MPEITOMIICHUS bubmmorexa [IOK
CBeTa https://m.edsoo.ru/ffOb3aea
[TosniHOE BHYTpEeHHEE OTpAKEHUE CBETA.
65 I/ICHOJILSOBZFIF{II)/IG nonHoEZ) BHYTPEHHETO bubmorexa LIOK
yIp https://m.edsoo.ru/ff0b3c5c
OTPa)KEHUS B ONITUYECKUX CBETOBOJAX
Jlabopartopnas padota "HccnenoBanue
66 3aBUCHUMOCTH YTJIa MPEJIOMIICHHS] CBETOBOTO

Jy4a OT yIJIa NMaJcHUsS Ha TPaHuIle "BO3TyX-
crexio""
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VYpok-koH(pepeHuus "Vcrnonb3oBaHUE MOJIHOTO

67 BHYTPEHHETO OTPa)KEHHUS: CBETOBO/IBI,
ONTHUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [IOK
68 JInusel. OnTHyeckas cuia JUH3EI https://m.edso0o.ru/ff0b3E2c
. bubnnorexa [IOK
69 [Toctpoenune n300paxeHuii B TMH3AX htps:/m.edsoo.ru/f0bddda
TOpHAas ta "On HH
70 g)[ig;lc);o?g paacgjc?;miﬂ g OI:'IGTII[/IG‘{H:CKOGIE/'I CHJIBI bubmorexa [IOK
o " https://m.edsoo.ru/ff0b4206
COOMparoNIeH JIMH3BI
71 Ypok-koHbepenius "OnTuyecKkrue TMH30BbIE bubmuorexa [IOK
npudops" https://m.edsoo.ru/ffOcOa7e
72 I'na3 xak ontuyeckas cuctema. 3peHue bubmorexa [OK
) https://m.edsoo.ru/ff0b4684
73 Ypok-kondepennus "Jledextsr 3penus. Kak
COXpAHUTH 3peHue"
o | e Seors o e O B LOK
: ' https://m.edsoo.ru/ffOc0f4c
Jucnepcus cBera
JlaGopaTopHnas padora "OnbITH 11O
75 Pa3IoKEHUI0 OEJIOro CBeTa B CIIEKTP U bubnuoreka [IOK
BOCIIPUATHIO LIBETA MPEIMETOB IIPU UX https://m.edsoo.ru/ffOcOe2a
HaOJII0JICHUHU Yepe3 IIBETOBbIC (PUIHTPHI"
76 VYpok-nipaktukyM "BonHOBBIE CBOWCTBA CBETA!
nucnepcus, uHTepdepeHIys u qudpaxius”
77 OmneiTel Pe3epdopaa u manerapHast MOACIb bubnmoreka [JOK
aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens atoma bopa
79 HcnyckaHue U MOTrJonIeHHe CBETa aTOMOM. bubnunoreka [IOK

KBanTel. JInHeH4yaThIe CIIEKTPHI

https://m.edsoo.ru/ffOc144c
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30 VYpok-npaktukyM "HabntoqeHre cekTpos bub6nuorexa LIOK
ucnycKaHus" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTE U €€ BUJIBI Bubmaorexa LIOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atoMHoro siipa. Hykinonnas mozens bubmorexa LIOK
' https://m.edsoo.ru/ffOc18ac
83 PannoaktuBHbie npeBpamenus. M3o0Tonst Bubmorexa LIOK
) https://m.edsoo.ru/ffOclal4
34 Pentenue 3agad mo treMe: "PaamoakTUBHEIE bu6nmoreka [IOK
npeBpanieHus " https://m.edsoo.ru/ffOc1b4a
85 [lepuon momypacnazna
36 VYpok-koupepennus "PagnoakTuBHbIC bubmuotexa [IOK
W3IIYy4E€HUs B IPUPOJAE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
g7 SnepHbie peakiuu. 3aKOHbI COXPAHEHUS bubnnoreka [IOK
3apsiI0BOTO U MAaCCOBOT'O YHCEII https://m.edsoo.ru/ffOc1c58
23 DHeprus CBsI3U aTOMHBIX sifiep. CBA3b MacChl U bubmuotexa [IOK
SHEpPruu https://m.edsoo.ru/ffOc1d7a
89 Pemenue 3anay no teme "Snepueie peakuun"
90 Peakuuu cunresa u nenenus saep. Mcrounnku bubmuorexa [IOK
sHeprun CoJIHIIA U 3BE3NT https://m.edsoo.ru/ffOc1e88
VYpok-koHpepeHuus "SnepHas sHepreTUka.
91 JlelicTBHs palnOaKTUBHBIX U31y4YECHUN Ha
JKUBBIE OpraHu3Mbl"
32 rexmpouanmimios none. Sexrpovarme BuGarorea LIOK
o https://m.edsoo.ru/ff0c223e
BOJIHBI. KBaHTOBBIE SIBICHMUS
KonTponbHas pabota mo Teme
93 "JneKTpOMarHUTHOE MoJjie. DJIeKTPOMAarHUTHbIE

BoJiHbl. KBaHuTOBEIE ABIEHUA"
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04 [ToBTOpenue, 0606menue. JlabopaTopHbie 1 1 bub6nuorexa LIOK
pabotsl o Kypcy "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
55 | unascersonmmn suna 10 v Torromse |1 Bubmiorexa LIOK
" a https://m.edsoo.ru/ff0c2572
MIPOLIECCHI
o | Tomomeme obcueme Fevrme s | Buaoess LOK
A on https://m.edsoo.ru/ff0c2a22
TETUIOBBIX JBUTATEIICH
gy | Momopeme, obsbueme Peuere g | B 10K
,fl https://m.edsoo.ru/ff0c2b30
AIEKTPOYCTAHOBOK
08 [ToBTOopenue, o6o0menue. JlabopaTopHsie 1 1 bubmmorexa [IOK
paboThl o Kypcy "CBeTOBBIC SIBICHUS" https://m.edsoo.ru/ffO0c2c52
99 [ToBTopenue, o6o0menue. Pabora ¢ TekcTamMmu 1 bubmmorexa [IOK
1o TeMe "3aKOHbI COXpPAHEHUs] B MEXaHUKe" https://m.edsoo.ru/ffOc2d6a
100 [ToBTropenue, o6o0mmenue. Pabora ¢ TekctamMmu 1 bub6mmorexa [IOK
o teme "Konebanus u BOTHBI" https://m.edsoo.ru/ffO0c2e82
101 [ToBTropenue, o6o0mmenue. Pabora ¢ TekctamMmu 1 bub6mmorexa [IOK
1o TeMe "CBeTOBbIC ABICHUA" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenwue, 0606menHue. Pabota ¢ Tekctamu 1
o teme "KBanToBas u simepHas ¢puzuka
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YUYEBHO-METOJINYECKOE OBECITEUEHUE OBPA30BATEJBHOI'O
MNPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» ®usuka: 7-i knacc: 6a30BbIN YpoBeHb: yueOHUK, 7 kiacc/ [lepoikun .M., FIBaHnoB
A.N., AxumonepHoe o6mecTBo «M3narensctBo «lIpocBemenue
» ®usuka, 8 kmacce/ [epeimkua A.B., O011ecTBO C OrpaHUYCHHON OTBETCTBEHHOCTHIO
«IPODAy; Aximoneproe oodmectBo «M3narenscTBo «IIpocsemnieHne»
» ®usuka, 9 knace/ [lepsimkun A.B., ['yrauk E.M., OG1iecTBo ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «J[PODAY»; AxmonepHoe obmiectBo «M3marenscTBO «IIpocBemnieHne»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
e MynrtanoBckuii B.B. ®uznueckre B3auMoAEHCTBUS U KapTUHA MUPA B IIKOJIBHOM
Kypce puzuku.
e Meroanueckuii cipaBouHUK yuutens ¢uzuku. M. 2003
e Hecrannapraeie ypoku ¢pusuku. Coct. C.B. bopoposa. Bonrorpaa, 2000
e OpexoB B.II.,, YcoBa A.B. Metoauka npenogaBanust Gu3nku. M.

IHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
https://resh.edu.ru/

https://uchi.ru
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