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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3uKke Ha ypOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMs COCTaBJI€HA Ha OCHOBE
MOJIOKEHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOCHHMS Ha 0a30BOM ypOBHE OCHOBHOI 00pa30BaTesIbHOM
nporpammsl, npenctaBieHHbIX B @I'OC OO0, a Taxke ¢ yué€toMm ¢enepanbHO paboyeil mporpaMMel
BocniuTaHus v KoHuenmuu rnpermnogaBanus yaeOHoro npeamera «Dusukay.
Copepxanue mporpamMmbl 1O (u3MKe HampaBiIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOUH
IPaMOTHOCTH OOYYarOIIUXCsl ¥ OPraHU3aINI0 N3ydeHHs (U3UKU Ha JIESITeILHOCTHON OCHOBE. B mporpamme
1o (hM3HMKE YYUTHIBAIOTCS BO3MOXKHOCTH yueOHOTO mpeamera B peanusanuu Tpeboanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM M METANpEeIMETHBIM pe3ylibTaTaM OOy4YeHHsI, a TAKKe MEXKIPEIMETHBIC CBS3H
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOI'O OOIIIEr0 00pa3oBaHus.
[Tporpamma o u3rke ycTaHABIMBAET paclpeesieHue yueOHOTO MaTepuaia o rogaMm oOyueHus (1mo
KJlaccaMm), IpeiaraeT NpUMEpHYIO MOCIeI0BaTeNbHOCTh U3YyUEHHs] TEM, OCHOBAaHHYIO Ha JIOTMKE pa3BUTHUS
MIPEIMETHOTO COAEPKaHUS U y4ETE BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcs.
[IporpaMmma mno ¢usuke paspaboTaHa ¢ LEIbIO OKa3aHUS METOJWYECKOM MOMOIIM YYHUTETIO B
co37aHUU paboyel MPorpaMMBbI 10 Y4eOHOMY IIPEIMETY.
®du3zurKa SBISETCS CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHO-HAYUHBIX YUE€OHBIX MPEIMETOB, TOCKOJIBKY
(hM3UYEeCKre 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SABJICHUMN, N3Y9aeMbIX XUMHEH, OMOJIOTHEN, aCTPOHO MHUEH
u ¢usnyeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYHYIO KapTHHY MHpa, MPEAOCTaBIISIET
Haubojee scHble oOpa3lbl NMPUMEHEHUS HAy4YHOIO METoJa MO3HaHMs, TO €CTh CIoco0a MOJy4yeHHs
JIOCTOBEPHBIX 3HAHUI O MHpE.
OnnHa w3 TJIaBHBIX 3a7a4 (PU3NIECKOTO 0Opa3oBaHUs B CTPYKType OOIIero oOpa3oBaHUS COCTOWT B
(hopMHUPOBAHUH €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH M HHTEpeca K HayKe Y 00y4JaronInxcs.
N3yuenue ¢pu3uku Ha 6a30BOM YpOBHE IPENIoJiaraeT OBJIAJICHUE CIEIYIOIUMUA KOMIETEHTHOCTSIMH,
XapaKTepPU3YIOIIUMH €CTECTBEHHO-HAYYHYIO IPAMOTHOCTD:
® Hay4yHO OOBSCHSTDH SIBICHUS;
® OILIEHUBATh U MOHUMATh 0COOEHHOCTH HAYYHOTO HUCCIIEIOBAHMUS;
e UHTEPHPETUPOBATH JAHHBIE M HCIIOJIb30BAaTh HAy4HbIE JOKAa3aTeNbCTBA JIs MMOJIy4EHHUS
BBIBOJIOB.
lenu m3yuenuss QU3MKU Ha YpOBHE OCHOBHOTO 00ImIero oOpas3oBaHus orpenaeieHsl B Konuenmuu
npenojaBanus yaeonoro npenmera «dusuka» B 00pazoBaTenbHbIX opranuzanusax Poccuiickoit denepanuu,
peayn3yIouMX OCHOBHBIE 0O0IIe00pa3oBaTenbHble NPOrpaMMbl, YTBEpKIAEHHON pemeHueM Komernu
MunuctepcTBa npocsernieHus: Poccutickoit @enepanun (mpotokoi ot 3 aekadps 2019 r. Ne [TIK-48H).
Heaun n3yyeHus GpuU3NKu:
e [puOOpeTeHHE HHTEpeca M CTPEeMIICHHs OOYYaloIIUXCS K HaydHOMY H3YYCHHIO MPHUPOJIBI,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEI;

® pa3BUTHUE NPEJCTABICHUN O HAYYHOM METOJIe MO3HAHUA U (GOPMUPOBAHUE HCCIEAOBATEIHCKOTO
OTHOILIEHHSI K OKPY>KAIOIIUM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yabTaTa U3y4eHUs OCHOB CTPOECHHUS MaTepuu U
(byHIaMEHTaJIbHBIX 3aKOHOB (PU3UKHY;

e (opMupoBaHHME MNPEACTABICHUI O ponu (QU3MKH Ui Pa3BUTHUS JPYrMX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTUH;

® pa3BUTHE TNPEACTaBIEHUI O BO3MOXHBIX cdepax Oyaymied npodeccHoHaNnbHOW AEATENbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOATOTOBKA K JAJIbHEHIIEeMY 00YUYEHHUIO B 3TOM HAIIPaBIICHUH.

JlocTibKeHHe ATHUX ILeNied MmporpaMMbl MO (HU3MKE HAa YpOBHE OCHOBHOrO oOIIero oOpa3oBaHHUs
o0ecreunBaeTcsi pelIeHueM CIeIyIonInX 3a1ay.

e npuoOpeTeHHe 3HAHUM O JUCKPETHOM CTPOECHUHM BEIIECTBA, O MEXaHWYECKHX, TEIUIOBBIX,

ANIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;



e npuoOpeTeHHEe YMEHUH ONHUCHIBATh W OOBACHATH (U3WYECKHUE SBJICHUS C HCIOJB30BAaHHUEM
MOJIyYCHHBIX 3HAHU;
® OCBOGHHE METOJIOB PELICHHs MPOCTEHUIINX PACUETHBIX 3a/a4 C HCIOJIb30BAHHUEM (U3UUECKUX
MoO/IeJIel, TBOPUECKUX M MPAKTHKO-OPHEHTUPOBAHHBIX 33/1a4;
® pa3BUTHE YMEHUU HAOIIOJATh MPUPOHBIE SBICHUS M BBINOJHATH OMBITHI, Ja0OpaTOpHBIE PAOOTHI
1 DKCIEPUMEHTAIbHbIE UCCIIEOBAHUS C UCIIOJIb30BAHUEM U3MEPUTEIbHBIX IPUOOPOB;
® OCBOEHHE NMPUEMOB PadOTHI ¢ MHPOPMALIEH (PU3UUECKOTO COAEPKaHUS, BKIIIOYast HHPOPMAIUIO O
COBPEMEHHBIX JIOCTHKCHUAX (PU3HMKH, aHATTU3 M KPUTHUECKOE OIICHUBAaHHE HH(POPMALINH;
® 3HAKOMCTBO cO cdepamu mnpodecCHOHANBHOM NEATETbHOCTH, CBS3aHHBIMH C (U3UKOW, WU
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JOCTIIKEHHSIX (PH3UIECKON HAYKH.
Ha usyuenue ¢usuku (6a30BbI ypoBEHb) HAa YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMsI OTBOJIUTCA
238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B He/eN0), B 8 kiacce — 68 yacoB (2 yaca B Heleno), B 9 kiacce
— 102 4gaca (3 yaca B HeJIeIO).

[Ipennaraempiii B mporpamMe 1o (U3HMKE IepedeHb JIabopaTOPHBIX pPabOT M OIBITOB HOCHUT
pEeKOMEHATENbHBIA XapaKTep, YUUTENb JIeNaeT BbIOOp MpOBEAEHUs JTabOpaTOpHBIX padOT U OMBITOB C
y4€TOM MHJAMBUIYaIbHBIX OCOOEHHOCTEW OOy4arouuxcs, CIHHCKa SKCIIEPUMEHTANbHBIX 3a/laHuM,
MpearaéMblX B paMKax OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 1o (hU3HKe.

COJEPKAHUE OBYUEHUA
7 KJIACC

Pazgea 1. ®u3uka u e€ pojib B NO3HAHUU OKPYKAKOILEr0 MUpPa.

®usnka — Hayka o npupoje. SABnenus npupoabl. PU3NUECKUE SBICHUS: MEXaHUUYECKHUE, TEIUIOBBIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

Odusnueckue BenuuuHbl. M3Mmepenue ¢usznuecknx BenwmunH. Ousnyeckue nmpubdopsl. [lorpemHocTs
U3MepeHuil. MexayHapoHas CUCTEMA €IMHUIL.

Kak ¢usuka um apyrue ecTecTBEHHbIE HAyKH H3Y4alOT MpUpOay. EcTecTBeHHO-HAayudHBI MeTox
MO3HAHUs: HAaOJ0IeHNEe, TOCTAHOBKA HAYYHOTO BOIIPOCA, BBIIBUKEHUE TUIIOTE3, IKCIIEPUMEHT IO MPOBEPKE
runores3, o0bsicHeHNe HabMo1aeMoro sBieHus. Onucanue GU3NYecKuX SBJICHUHN ¢ MOMOIIBIO MOIETICH.

Jemoncmpayuu.

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

2. dusunueckue MpuoOOPHI U MpoLEeaypa MPSIMbIX U3MEPEHHI aHAJIOTOBBIM U LIU(PPOBBIM IPUOOPOM.

Jlabopamopnwie pabomel u onvimel.

Omnpenenenue 1EHbI JEIeHUs HIKAIbl H3MEPUTEIBHOTO MPHOOpa.

N3mepenue pacctosHUiL.

N3mepenune o0bEMa JKUAKOCTH U TBEPIOTO Tea.

Ornpeznenenue pa3MepoB MaJIbIX TEJ.

N3mepenue temneparypsl Ipu NOMOIIH KUAKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATypPHI.
[IpoBenenue wuccneaoBaHUs MO TPOBEPKE TUIOTE3bI: JAIBHOCTH MOJETA IIApUKa, MYIIEHHOTO
TOPU30HTAIILHO, TeM 00JIbIlIe, 4YeM OOJIbIlIe BHICOTA MYCKa.

Paspean 2. IlepBonavanbHbIe CBeJIeHUSI O CTPOCHNH BelleCTBA.

Crpoenue BemiecTBa: aToOMbl M MOJIEKYJbl, MX pa3Mmepbl. ONbIThL, J0KA3bIBAIOIINE JHUCKPETHOE
CTPOEHHE BEIIECTBA.

JIBrxkenune vactuil BeniecTBa. CBsI3b CKOPOCTH JIBMXKEHHMS! YacTUIl C TeMmIlepaTypoil. bpoyHoBckoe
nBuxkeHue, nuddysus. BzanmoaelicTBre 4acTUIl BEIIECTBA: MPUTSHKEHUE U OTTATKHUBAHUE.

ArperaTtHble COCTOSIHHSI BEII[ECTBA: CTPOCHHE T'a30B, KUAKOCTEH M TBEPIBIX (KPUCTAITMUYECKHUX) TE.
B3anMocBs3b MeXy CBOMCTBAMU BEILIECTB B Pa3HbIX arperaTHbIX COCTOSIHUAX U UX aTOMHO-MOJIEKYJISIPHBIM
ctpoeHueM. OcOOEHHOCTH arperaTHbIX COCTOSIHUM BO/IBI.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JBMKEHHUSL.
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2. Hab6mronenue nuddys3un.

3. Habnronenue siBieHU, 0OBSICHSFOIIMXCS MPUTSHKCHUEM UM OTTAIKMBAHMEM YaCTHII BEIECTBA.

Jlabopamopusie pabomot u onvimul.

1. OueHnka quameTpa aToMa METOJIOM PSIOB (C HCTOIb30BaHuEeM (oTorpaduii).

2. OmbITHI 0 HAOIIOICHUIO TEIUIOBOTO PACIIUPEHUS Ta30B.

3. OmbIThI M0 OOHAPYKEHUIO ACUCTBHS CHII MOJICKYIISIPHOTO TPUTSKCHHUS.

Paznen 3. /IBu:xenune u B3anMojeiicTBue TeJl.

Mexanuveckoe nBwkeHue. PaBHomepHoe u HepaBHOMepHOe nBkeHHe. Ckopocth. Cpemnsis
CKOPOCTbH MPU HEPABHOMEPHOM JIBIKEHUH. Pacuér myTu U BpeMeHH JIBHIKECHUS.

SBnenue wHepuuu. 3aKOH WHEpHUH. B3ammojaeicTBue Tel Kak MPUYMHA H3MEHEHUS CKOPOCTH
nBUKeHMs Ten. Macca kak Mepa uHepTHOCTH Tena. [InoTHocTs BemecTBa. CBsI3b IVIOTHOCTU € KOJIMYECTBOM
MOJIEKYJ B eIMHUIE 00bEMa BEILECTBA.

Cuna Kak xapakTepHUCTUKa B3auMoJecTBus Ten. Cuiia ynpyroct u 3akoH ['yka. Mi3mepeHnue cuisl ¢
MOMOIIIBIO TMHAMOMeETpa. fIBjieHHe TATOTEeHUs M cuia TsokecTu. Cuila TsDKeCTH Ha Jpyrux IiaHerax. Bec
tena. HeBecomocth. CliokeHUE CHII, HAMPABJICHHBIX MO OJHOMW mpsiMoil. PaBHoxeicTByromas cui. Cuna
TpeHus. TpeHue CKOIBKEHHS U TpeHre MoKos. TpeHne B MpupoJie U TEXHUKE.

Hemoncmpayuu.

Habmoenne MexaHu4ecKoro IBHKEHHS Tena.
N3mepenune CKkopocTr MPSMOJTMHEHHOTO IBHKCHHS.
Habmronenue siBjeHMs] HHEPIUH.
HaGnronenne n3smMeHeHus CKOPOCTH MPU B3aUMOICHCTBHUH TEJL.
CpaBHeHHE Mace M0 B3aUMOJICUCTBUIO TE.
CroxeHue cuj, HalpaBJICHHBIX IO OJHOM MPSIMO.
Jlabopamopnwie pabomel u onvimel.
1. OmpeneneHvie CKOPOCTH PpPAaBHOMEPHOTO  JBMKEHHS (IIapuka B JKUJIKOCTH, MOJENHU
ANEKTPUIECKOTO aBTOMOOWIISI U TaK Jlajee).
2. OrmpeneneHue CpeHEH CKOPOCTH CKOJBKEHUS OpyCKa WU IIapHKa M0 HAKIIOHHOM TUIOCKOCTH.
Omnpenenenre MIOTHOCTU TBEPAOTO TeNa.
4. OmnbIThl, JAEMOHCTPUPYIOIINE 3aBHUCUMOCTb pacTshKeHus  (nedopManuu) MOPYKUHBI  OT
MIPUJIOKEHHOM CHIIBI.
5. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJBKEHHUS OT Beca Tejla M XapakTepa
COTPUKACAIOLIUXCS TOBEPXHOCTEH.

Pa3znea 4. /laBiienne TBEPABIX TeJl, ;KUAKOCTE U ra3oB.

Hasnenue. CriocoObl yMEHbILIEHUSI ¥ yBENUYECHUS JaBiieHus. J(aBneHue rasa. 3aBUCUMOCTh JIaBJICHHS
raza ot o0wéma, Temnepatypsl. [lepenada maBrneHus TBEPABIMU TeNaMH, KHIKOCTSIMHU U ra3aMu. 3aKOH

ok wnE
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[Tackans. ITHeBMaTHUecKue MalIMHBI. 3aBUCUMOCTH JIABJICHHS JKUIKOCTH OT TIyOHHBI. ['MIpocTaTndecKuii
napanokc. Coobmaroniuecs: cocynsl. ['uapaBindeckue MeXxaHu3MBbl.

Atmocdepa 3emuin u arMmocdepHoe naBieHue. [IpudMHBI CyIeCTBOBaHHS BO3AYIIHONW 000JIOUKH
3emnu. OnbiT Toppuuemu. U3mepenue atMochepHoOro naBieHHs. 3aBUCUMOCTh aTMOC(EpPHOTo aBICHHS
OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! Amst u3MepeHus aTMOCHEPHOTO JTaBICHUS.

JleiicTBHE XKUIKOCTH U Ta3a Ha MOTPYKEHHOE B HHMX Telo. BrITanmkuBaromas (apXuMezoBa) CHUIA.
3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTD JaBJIEHUS ra3a OT TEMIEPATYPHI.

[lepenaua naBneHus KUJIKOCTHIO U Ta30M.
CooOrmmaroruecst COCy/Ipl.

I'mppaBnuueckuit mpecc.

[IposiBnenue aericTBUs aTMOC(EPHOTO TABICHHUS.
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6. 3aBHCHMOCTb BBITAIKHBAIOIIEH CHUJIBI OT 00BEMa NOTPYKEHHOH YacTH Tela M IUIOTHOCTH
KUJKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BHITECHEHHON KUIKOCTH.

8. VYcioBue miaBaHus TeN: IUIABAHWE WJIM TOTPY)KEHHE Tl B 3aBUCHMOCTH OT COOTHOIICHHUS
IJIOTHOCTEH TeJIa U )KUJIKOCTH.
Jlabopamopnuie pabomel u onvimol.
1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa NMOTPpyKEHHOMN B )KMJIKOCTh YaCTH TeEJa.
2. OmpeneneHne BHITAKABAIONICH CHIIBI, ACHCTBYIOLIEH Ha TEJO, MOTPYKEHHOE B YKHJIKOCTb.
3. TIpoBepka HE3aBUCHMOCTH BBITAIKUBAIONICH CHIIBI, IEHCTBYIOMIEH Ha TEJIO B KUAKOCTH, OT MACCHI
Tena.

4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCHMOCTb BBITAJIKUBAIOIIEH CHJIbL, JEHCTBYIOLIEH Ha TEJIO B
KHUAKOCTH, OT 00BbEMA MOTPYKEHHOM B )KUJIKOCTh YACTH T€Ja U OT IJIOTHOCTH XKUAKOCTH.

5. KoncrpyupoBanue apeomerpa WJIM  KOHCTPyMpPOBaHUE JIOAKM M  OIpeneneHue  eé
Irpy30I10AbEMHOCTH.

Pa3nesa 5. PaGora u MomHoCTh. JHEprus.

Mexannyeckasi pabota. MOLTHOCTb.

[Ipoctbie MexaHU3MBI: pblyar, OJIOK, HakKJIOHHAas IUIOCKOCTh. [IpaBWiO paBHOBeCHs pblyara.
[Ipumenenue mnpaBuiia paBHOBecUs pbluara K OyoKy. «3osoroe mpasmio» mexaHuku. KIIJ| mpoctbix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexanunueckass sHeprus. Kunetnmdeckas W moTeHuManbHas sHeprus. [IpeBpamieHue oxHOro BHAA
MEXaHUYECKON PHEPTUH B IPYroil. 3aKOH COXPAHEHHUsI SJHEPTUHU B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl NPOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimel.

1. Onpenenenue pabOTHl CHIIBI TPEHUS NPU PABHOMEPHOM IBM)KEHHM Tejla 1O TOPU30HTAIBLHOM

MTOBEPXHOCTH.

2. HccnenoBaHue yCIOBUI PaBHOBECHS phlyara.

3. Hamepenne KIIJ| HaKIOHHOM MJIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAHEHUs MEXaHUYECKOH SHEpIUH.

8 KVIACC

Pa3nen 6. TensioBbIe IBJICHUA.

OcCHOBHBIE ITOJIOKEHUS MOJIEKYIISIPHO--KHHETHUECKON TEOPUM CTPOCHMs BemecTsa. Macca u pazMepsl
aTOMOB U MOJeKyad. ONbITEL, NOATBEPKIAIOLIME OCHOBHBIE IIOJIOKEHUS MOJIEKYISIPHO-KHNHETHYECKON
TEOPHH.

Mojenu TBEPIOTO, KHUIKOTO U Ia3000pa3HOro cOCTOsHUH BemecTBa. Kpucrammueckue u aMmopgHble
tena. OOBsACHEHHE CBOWCTB Ta30B, JKMIKOCTEH M TBEPABIX TEJ HAa OCHOBE IOJIOKEHHM MOJIEKYJISPHO-
-KUHETH4ecKoi Teopur. CMaunBaHueE U KalWLISAPHBIE sBICHUA. TEIIoBoe pacliupeHUe U CKAaTHE.

Temneparypa. CBsi3p TeMmIeparypbl CO CKOPOCTbIKO TEIUIOBOTO [JBW)KCHMsI 4YacTul. BHyTpeHHss
sHeprua. CrocoObl HM3MEHEHMsI BHYTPEHHEH SHepruM: Terulonepenada M coBeplieHne padboTsl. Bujsl
TEILIONEPEIaYu: TEIIONPOBOAHOCTD, KOHBEKLUS, U3IIy4YEHUE.

KonnuectBo TemiaoThl. YnenbHas TEMIOEMKOCTh BellecTBa. TernaooOMeH M TEIIOBOE pPaBHOBECHE.
VYpaBHeHue TerioBoro OanaHca. [lnaBneHue M OTBepJeBaHME KPUCTAJUIMYECKUX BEILIECTB. Y jelbHas
teruiota miasneHus. [lapooOpasoBanne u koHneHcauus. Vcnapenuwe. Kumnenwe. VYienbHas Temiora
napooOpazoBaHusl. 3aBUCUMOCTb TEMIIEPATYPHI KUIIEHUS OT aTMOC(HEPHOTO JaBICHHUS.

Brnaxxnocts Bo3ayxa.

OHeprus ToIMBA. Y IebHAasl TENJI0Ta CTOPAHHUSL.

[Tpuniuns!r pabotel TerioBbix asurarenedt KIIJ[ temnmoBoro asurarens. TemsoBble ABUraTteinn U
3aIUTA OKPYXKAIOLIEH Cpelbl.

3aKOH COXpaHEHMsI U IIPEBPALLEHHS S3HEPTUN B TEIUIOBBIX IIPOLECCAX.



emoncmpayuu.
Habmoenne 6poyHOBCKOTO JIBHYKEHUSI.
Ha6monenue nuddysun.
Habmroienue SBICHUI CMaqiBaHUS M KAMMJUTSIPHBIX SBJICHHM.
Habmroienue TermioBoro pacmpeHust Tell.
W3MmeHeHne naBieHus ra3a npyu U3MEHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKICHUU.
[IpaBuna u3amMepeHus TeMreparypsl.
Bupael Tenionepenayu.
OxsaxieHue Ipyu COBEPILICHUH PAOOTHI.
HarpeBanue nipu coBepiiieHur paboThl BHEITHUMU CHJIAMH.
. CpaBHEeHHE TEIIOEMKOCTEH pa3InYHbIX BEIECTB.
. HaGnronenue kunenus.
. HaGnrogenue mocTostHCTBA TEMIIEPATyphl TIPH TUTABJICHHH.
13. Mojenu TEIUIOBBIX JIBUTATEIICH.

CoNoORr~wDdDE

el
N R O

Jlabopamopnwie pabomel u onvimel.

OMnbITHI 10 OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSHKECHHUS.

OMBITHI IO BBIPANTABAHUIO KPUCTAIIIOB TTOBAPEHHOM COJIM WJIA caxapa.

OMnBITHI 110 HAOJIOIEHUIO TETUIOBOTO PACHIMPEHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEIl.
Omnpenenenre AaBleHUs BO3lyXa B OaJUIOHE IITNPHIIA.

OMBITEI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTh JaBJICHUS BO3/JyXa OT €ro 00bh&Ma W HarpeBaHUs WU

akrwnE

OXJIQXKICHHSI.
6. IIpoBepka rumoTe3bl JTUHEHHOW 3aBUCHUMOCTH JUTMHBI CTOJIOMKA KHJIKOCTH B TEPMOMETPHUECKON
TpyOKe OT TeMIepaTyphl.

7. HaOmroneHne WM3MEHEHHS BHYTPEHHEW HSHEPTHHU Tella B PE3ysbTaTe TEIUIONepeaadyd U padoThI
BHEIIIHUX CHUJL.

8. HccnenoBanue sBJIEHUS TEIJI000OMEHA ITPU CMEIIMBAHUH XOJIOTHOW M TOPSIYCH BOIBI.

9. OmpeneneHue KOJMYECTBA TEIUIOTHL, IMOJIYYEHHOIO BOJOW MpHU TEIIOOOMEHE C HarpeThiM
METAJUTMYECKUM LUIUHAPOM.

10. Omnpenenenuie yaeapHOM TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiecca UCIapeHusl.

12. OnpeneneHurie OTHOCUTEIHHON BIQXKHOCTH BO3/1yXa.

13. Onpenenenuie yaenpHOM TEIJIOTHI IJIABICHUS JIbJA.

Paznen 7. DiiekTpuyecKkue 1 MATHUTHBIE SIBJICHUS.

Onektpusanus Ted. JBa poaa sneKTpuyecKux 3apanoB. B3zauMopeicTBue 3apsKEHHBIX Tell. 3aKOH
Kynona (3aBUCHMOCTD CHJIBI B3aUMOJICHCTBHS 3aPSXKEHHBIX TEl OT BEIMYMHBI 3apSI0B U PACCTOSHUS MEKIY
TeJaMu).

Onektpuueckoe mnojne. Hanpsok€éHHocTh  3nekTpuueckoro mnons. [lpuHmun — cynepnosuuuu
AIEKTPUYECKHX MMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »snexTpuueckux 3apsioB. DIEMEHTApHBIM 3iekTpuueckuid 3apsn. CTpoeHue aTtoma.
[IpoBOAHMKY U AMDIEKTPUKH. 3aKOH COXPAHEHHUS AIEKTPUUECKOTO 3aps/ia.

DNEKTPUYECKU TOK. YCIIOBHS CYIIECTBOBAHUS JIIEKTPUUECKOTO TOKa. VICTOYHHMKM TOCTOSIHHOTO
ToKa. JIefCTBUS AIIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMUYECKOE, MAarHUTHOE). DINEKTPUUECKUHd TOK B
KUJKOCTSAX U raszax.

Onektpuueckas uenb. Cuina Toka. DiekTpuueckoe HampsikeHue. ConpoTUBIEHHE MPOBOIHUKA.
VY nenbHOe conpoTuBieHUe BenlecTBa. 3akoH OMa s ydyactka uenu. [locnenoBarenbHoe U napaienbHOE
COEIMHEHHUE MPOBOJHUKOB.

PaGora W MOIIHOCTH D3MEKTpUYECKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue Lend |
MOTPeOUTENHN dNEKTPUUECKO dHeprun B ObITYy. KOpoTKOoe 3aMbIKaHue.



[ToctostHHbIE MarHuThl. B3anMOAEMCTBHE MOCTOSHHBIX MAarHuTOB. MarHutHoe mnoJie. MarHutHoe
1oJsie 3eMJIM U €ro 3Ha4Y€HUue JUid )KU3HM Ha 3emiie. OnbIT Jpcrena. MarHuTHoe 1osie 3JeKTpUYECKOTO TOKa.
[IpuMeHeHne 5>IEKTPOMAarHUTOB B TeXHUKE. JleCTBHME MAarHUTHOrO TOJiE Ha TPOBOJHUK C TOKOM.
DneKTpoABUraTelb MOCTOSHHOIO TOKa. Vcnoabp3oBaHue 37€KTpOABUTraTeNe B TEXHUUECKUX YCTPOUCTBAX U
Ha TPaHCIOpTE.

Onbitel @apanes. SBiaeHue snexkTpomarHuTHOM WHAYKIUHU. [IpaBuio Jlenma. DnekTporeHeparop.
CriocoObl  TOJTydeHUST 3JICKTPUYECKON SHEPrur. OJIEKTPOCTAHIIMM HAa BO30OHOBISEMBIX HCTOYHHKAX
SHEpPruu.

Jemoncmpayuu.

DnekTpu3aIus Tel.
JIBa poja JIEKTPUYECKUX 3apsA0B U B3aUMOJICHCTBHE 3apsyKEHHBIX TEJI.
YCTpOUCTBO U IEHCTBHE AIEKTPOCKOTIA.
DnexTpocTaTHuecKas HHIYKIIHS.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apsI0B.
[TpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHu€e CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO TTOJIS.
HcTouHMKH MOCTOSTHHOTO TOKA.
JIeNCTBHS SEKTPUYECKOTO TOKA.
. DNEKTPUUYECKUN TOK B KHUJIKOCTH.

CoNoaRr WD

N =
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. I"'a30BBIi1 pa3ps.

. I3MepeHue cuibl TOKa aMIepMETPOM.

. Ismepenue 25eKTpuuecKkoro HanpsHKeHUs BOJTBTMETPOM.

. PeocTtaT u Mara3uH conpoTHUBIICHHUIA.

. B3anmoeiicTBre MOCTOSITHHBIX MAarHUTOB.

. MonienrpoBaHue HEBO3MOXKHOCTHU pa3/IeieHHs MOJIOCOB MarHUTA.

. MonienrpoBaHue MarHUTHBIX MOJI€H MOCTOSIHHBIX MarHUTOB.

. OnsIT Dpcrena.

. MarautHoe nose Toka. DJIeKTPOMarHur.

. JlelicTBre MarHUTHOT'O TOJISl HA IIPOBOJIHUK C TOKOM.

. DIeKTpoIBUTaTeNlb MOCTOSTHHOTO TOKA.

. UccnienoBanue sIBIEHUS AJIEKTPOMArHUTHOM WHIYKLIUU.

. OnbiTel Dapajes.

. 3aBUCHUMOCTb HamlpaBJIeHUS! HHIYKIIHOHHOTO TOKA OT YCIIOBUN €r0 BO3HUKHOBEHHS.

25. DneKkTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomel u onvimot.

OnpIThI 10 HAOTIOACHUIO JCKTPU3AIMH T HMHIYKIIUEH U IPU COMPUKOCHOBEHUH.

HccnenoBanue neicTBUS AIEKTPUUECKOTO MOJIS HA POBOJAHUKH U JUATICKTPUKH.

CO6opka u mpoBepKa padOThI IEKTPUUECKOH IIeTH MOCTOSHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIIbl TOKA.

N3mepenue u perynupoBaHue HapsKEHUSI.

HccnegoBanue 3aBUCHUMOCTH CUJIBI TOKA, HYILETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA

Y HaIlpsDKEHUsS Ha PE3UCTOPE.

7. OmbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTH AIIEKTPUUYECKOTO COMPOTUBIICHHS MPOBOJHUKA OT €ro
JUIMHBI, TJIOMIAAN MOTIEPEYHOTO CEYSHHsSI U MaTepHaa.

8. IlpoBepka mpaBuWsia CJOXKEHHUS HANpPHKEHUH TPU TOCIEIOBATEIbHOM COCIUHEHHH JIBYX
PE3UCTOPOB.

9. TlpoBepka mpaBuia Ijs CHIIBI TOKA MPU NapaiieTbHOM COSTUHEHUHN PE3UCTOPOB.

10. Onpenenennie pabOTHI SIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OnpeneneHre MOUTHOCTH 3JIEKTPUUECKOI0 TOKA, BBIAEIAEMOI Ha PE3UCTOPE.
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12. UccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, HIYIIETO Yepe3 JIaMIIOUKY, OT HaNpsHKEHUS Ha HEHl.

13. Onpenenenue KIIJI narpeBatens.

14. UccnenoBanue MarHUTHOTO B3aUMO/JIEHCTBUS IOCTOSIHHBIX MarHUTOB.

15. M3yueHre MarHuTHOTO MOJIsl TIOCTOSTHHBIX MarHUTOB NIPU X OObEMHEHUH U Pa3/ICICHUH.

16. UccnenoBanue NeiCTBUS SJEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTb CHUJIbl B3aUMOJEHUCTBUS KaTYIIKH C TOKOM U MarHura

OT CHJIBbI TOKA U HAaIIPABJIEHUS TOKA B KaTYILIKE.

18. N3yueHne AeiicTBUSI MAarHUTHOTO TOJISE HA TPOBOTHHUK C TOKOM.

19. KoHctpynpoBaHue U H3y4eHnue paboThI AIIEKTPOABUTATEIIS.

20. Usmepenne KITJ{ anekTpoaBuraTeibHON YCTAaHOBKH.

21. OnBITHl IO WCCIICAOBAHUIO SIBJICHUS AJIEKTPOMArHUTHON WHAYKIIMH: HCCIEIOBAHWE W3MEHEHHUU

3HAYEHUS U HANpPaBJICHUS UHIYKIIMOHHOTO TOKA.
9 KJIACC

Paszpnen 8. Mexanuyeckue siBJICHH.

Mexannueckoe aBuxkeHHe. MarepuanbHast Touka. Cucrema orcuéra. OTHOCHTENBHOCTH
MEXaHMYECKOTr0 JBH)KEHHA. PaBHOMEpHOE NMpSIMOJIMHENHOE ABWXKEHHE. HepaBHOMEpHOE MPSIMOJMHENHOE
nBukeHue. CpeHssi © MTHOBEHHAs CKOPOCTh TeJla IIPU HEPAaBHOMEPHOM JBH>KEHUU.

Yckopenue. PaBHOyckopeHHOE npsiMosTnHeHOe BrkeHne. CBoOoaHoe nageHue. Onwith ["amunes.

PaBHOMepHOE nBMXKEeHWE TIO OKpyKHOCTU. [lepmon m wacrota oOpamieHus. JluneliHas u yrioBas
ckopocTH. LleHTpocTpeMHUTENIBHOE YCKOPEHNE.

[Iepbrit 3akoH HproroHa. Btopoit 3akoH Herorona. Tperuit 3akoH Herorona. IlpumHnmmn
CYIIEPITO3HIIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: Cuiia TPEHUS CKOJIBKEHUS, CUJIa TPEHUS TIOKOSI, IPYTHe
BH/IbI TPEHHUSL.

Cuna TsDKeCTH U 3aKOH BCEMHUPHOTO TATOTEHHs. Y CKOpeHHe cBOOOIHOTO najeHus. [IBukeHue miaHer
Bokpyr CousHna. [TepBas kocMuueckas ckopocTb. HeBeCOMOCTh U neperpy3Ku.

PaBHOBecne MarepuanbHOW TOukH. AOcomroTHO TBEpPAOE Teno. PaBHOBecume TBEpAOrO Tema ¢
3aKpEIuIEHHOM OChIO BpallleHus.. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc tena. 3mMeHenne ummyinbea. VMnynbe cuiibl. 3aKOH COXpaHEHMs UMITylbca. PeakTuBHOE
JBUKEHHUE.

Mexannyeckasi paboTa U MOIIHOCTh. PaGoTa cun TspkecTu, ynpyroctd, TpeHus. CBsi3b SHEPruu H
paboTtel. [loTeHuuanbHas sHEprus Telna, MOAHITOrO HaJ MOBEPXHOCTHIO 3eMiu. [loTeHluanbHas 3Heprus
cxkatoil npyxuHbl. Kunernueckas sHeprus. Teopema O KHUHETHYECKOM SHEPruM. 3aKOH COXPAHEHMS
MEXaHUYECKOM IHEPTUU.

Hemoncmpauuu.

1. HalGmroneHue MeXxaHUYEeCKOTO JBIKEHUS TeJia OTHOCUTENFHO Pa3HBIX Tell OTCUETA.

2. CpaBHeHHE MyTEeH M TPAeKTOPHI ABMKEHHUS OJHOTO U TOTO K€ Tella OTHOCUTEIBHO Pa3HBIX Tell
OTCYETA.

W3mepenune CKOPOCTH U YCKOPEHUS MPSMOJIMHENHOTO IBHKEHUS.

HccnenoBanue Npru3HAaKOB paBHOYCKOPEHHOTO JIBMKEHUS.

HaGnronenue nBruxkeHus Tena 1o OKpyKHOCTH.

Habmonenne MexaHWYecKUX SIBICHUM, MPOUCXOMSAIINUX B cucTtemMe orcuéra «Temexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JBMKEHHHM OTHOCHUTEJIbHO KaOMHeTa (U3UKU.

o0k w

3aBUCUMOCTb YCKOPEHMS TeJla OT MacChl TeJla ¥ ACHCTBYIOIIEH Ha HETO CHUJIBI.
HaGnronenue paBeHCTBA CHII IPY B3aUMOJICHCTBUH TEJ.

N3meneHue Beca Tenla Npu yCKOPEHHOM JBUKEHHH.

10 [lepenaua nmiysnbca npu B3auMOIEHCTBUY TEI.

11. IIpeoGpa3oBaHusl SHEPTUU NPH B3aUMOICHCTBUH Tell.

12. CoxpaHeHue UMITyJIbCa MIPU HEYIPYTOM B3aUMOJICHCTBUH.
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13. Coxpanenue UMITyIbCa IPU aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HaGnronenue peakTHBHOTO JIBHYKEHHUS.

15. CoxpaHeHnue MEXaHUYECKOM SHEPTUH MPH CBOOOTHOM IMaACHUH.

16. CoxpaHeHue MEXaHUYECKOM SHEPTUH MPH ABIKEHUH TeJIa IO JeHCTBHEM NPYKUHBI.

Jlabopamopusie pabomot u onvimul.

1. KonctpyupoBaHHe TpakTa Ui pasroHa W JAIBHEHIIEr0 PaBHOMEPHOTO JBIKCHHS IIAPHUKA U
TEJIeKKH.

2. OmpeneneHue cpenHel CKOPOCTH CKOJBXEHHS OpycKa WM JBM)KCHHUS HIApHKa 1O HAKIOHHOU
IIJIOCKOCTH.

3. OmpeneneHne yCKOpPEHUs Tella MPU PaBHOYCKOPEHHOM JIBM)KEHUH 110 HAKJIOHHOW TUIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HadallbHOU
CKOPOCTH.

5. TIpoBepka THIIOTE3BI: €CIM MPH PABHOYCKOPEHHOM JBM)KEHWH 0€3 HAdalbHON CKOPOCTH ITyTH

OTHOCSITCS KaK psAJl HEYETHBIX YMCEIl, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBIL.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHHSI CKOJIBKEHHUS OT CHITBI HOPMAJIBHOTO JIaBJICHHS.

Omnpenenenre kKodpPUIIMEHTa TPEHUS CKOTBKEHUS.

Onpenenenne KECTKOCTH MPYKUHBI.

Omnpenenenne pabOTHI CHIIBI TPEHUS TPH PABHOMEPHOM JBW)KCHUH Tela TI0 TOPU3OHTAIHHOMN

MTOBEPXHOCTH.

© oo

10. OnpenenenHrie pabOTHI CHIIBI YIIPYTOCTH TIPH TOIBEME TPYy3a ¢ UCIIOJIB30BAHNEM HETIOABHIKHOTO U
MTOJIBHYKHOTO OJIOKOB.
11. Vizydenwne 3akOHA COXpAaHEHUS SHEPTHH.
Pa3nen 9. Mexann4yeckue Koj1e0aHUS M BOJHBI.
KonebarenbHoe apmwxkenne. OCHOBHbIE XapaKTEPUCTHKU KOJIEOAHWI: MEpHOJ, YacTOTa, aMILTUTYAA.
MareMaTuueckuii ¥ Mpy>KHHHBIA MasTHUKU. [IpeBpalienre s3Hepru Ipu KoJie0aTeIbHOM JIBUYKCHHH.
3aryxatomue kosieOaHus. BeiHykneHHbIe KoneOaHus. Pesonanc. Mexanudeckue BOJHBL CBOMCTBa
MexaHu4yeckux BOJH. [IpoaospHble U monepeuHbie BOJIHBL. J[JTMHA BOJHBI U CKOPOCTh €€ paclpOCTPaHEeHHUS.
MexaHn4yeckue BOJIHBI B TBEPJOM TeJle, CECMHUECKUE BOJIHBI.
3Byk. ['poMKOCTh 3ByKa 1 BeIcOTa ToHa. OTpaskeHue 3Byka. IHQpa3Byk U yIbTpa3ByK.
Jemoncmpayuu.
Habmonenue xoneGanuii e noJ| 1eHCTBUEM CHIIBI TSHKECTH U CUJIBI YIPYTOCTH.
Habmonenue xoneGanuii rpy3a Ha HUTH U Ha MPYKUHE.
Habmronenue BIHYXIEHHBIX KOJIEOaHH U pe30HAHCa.
Pacmipoctpanenue mpoJoabHBIX U MONIEPEYHBIX BOJIH (Ha MOJIEIH).
Habmtonenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHUYECKHIA pe30HaHC.
Jlabopamopnuwie pabomet u onvimel.
Omnpenenenre 4acTOThl U Mepro/ia KojaeOaHuii MaTeMaTH4ecKoro MasTHUKA.
Omnpenenenre 4acTOTHl U Mieproia KojaeOaHuil Mpy>KUHHOTO MasSTHHKA.
HccnenoBanue 3aBUCUMOCTH TiepHoAa KojaeOaHU MOIBEIICHHOTO K HUTH Ipy3a OT JITMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIepHoa KoJaebaHui MPYKMHHOTO MasiTHUKA OT Macchl Tpy3a.
[IpoBepka He3aBHCUMOCTH MepHOia KoJieOaHHii rpy3a, MOBEIIEHHOTO K HUTH, OT MacChl Ipy3a.
OnBbITHI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh MIEPHOAa KOJICOaHHH MPY>KUHHOTO MasiTHUKA OT MacChl
rpy3a U *KECTKOCTU MPYKUHBI.
7. VI3amepeHue ycKOpeHUs: CBOOOHOTO MaICHUS.
Pa3nes 10. DneKTpOMarHuTHOE 1M0JIe M JIEKTPOMATHUTHBIE BOJIHBI.
DIEeKTPOMarHUTHOE ToJie. DJNEKTPOMArHUTHbIE BOJHBL. CBOWMCTBA 3J€KTPOMArHUTHHIX BOJH. [lkana
ANIEKTPOMArHUTHBIX BOJIH. VCrIOIb30BaHME 3IEKTPOMArHUTHBIX BOJIH JJI COTOBOM CBSI3H.
DnekTpoMarHuTHas pupoja cera. CKopocTh cBeTa. BoiHOBbBIE CBOMCTBA CBETA.
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Jemoncmpayuu.

1.
2.

CBolicTBa AJIEKTPOMATHUTHBIX BOJIH.
BoJiHOBEIE CBOMCTBA CBETA.

Jlabopamopusvie pabomot u onvimul.

1.

W3yueHne CBOMCTB JIEKTPOMArHUTHBIX BOJIH C MOMOIIBbIO MOOMIIBHOTO TesedoHa.

Pasnen 11. CBeToBbIe SIBJIEHUS.

JlyueBast moxenb cBera. Mcrounuku cseta. IIpsmosimHeliHOE pacnpocCTpaHEHHE CBETa. 3aTMEHUS
Comnnua u JIynsl. Otpaxkenue cBeta. [Inmockoe 3epkano. 3akOH OTpa)KEHHUs CBETA.

[Ipenomnenue cBera. 3akoH TMpesnomieHHsl cBera. [lonHoe BHYTpPEHHEE OTpaKEHUE CBETa.
Hcnonr30BaHue MOJTHOTO BHYTPCHHETO OTPAKCHUA B OIITUYCCKHUX CBETOBOAAX.

Jlunza. Xox mydedt B mua3ze. OnTudeckas cucreMa gotoaniapara, MUKpOCKoIia U Tesieckona. [1a3 kak
onTHYecKas cucreMa. bauzopykocTs U JalIbHO30PKOCTb.

Paznoxxenne Oenoro ceera B cnekrp. OmnbiTel HpioToHa. CriokeHue CHEKTpaibHBIX I[BETOB.
Jucnepcus cera.
Jemoncmpayuu.

©CooNoa~wWDE

[IpssMonMHENHOE pacIIpOCTPAHEHNE CBETA.

OTtpaxeHue cBera.

[Tony4yenune n300pakeHMI B TUIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.
[Ipenomiienue cpera.

OnTuyeckuil CBETOBOJI.

Xon tydeid B coOuparomiei JInH3e.

XoJ Iydel B pacCenBaroLe JTUH3E.

[Tonydyenue n300pakeHUI C TOMOIIIBIO JTHH3.

[Mpunnun neiictBus doroanmnapara, MUKpPOCKOTIA U TEJIECKOIIA.

10 Monens riaasa.

11. PasznoxeHue 6eoro CBEeTa B CIIEKT).

12. TlosrydaeHue Genoro cBeTa MpH CJIOKECHUHU CBETA Pa3HBIX 1IBETOB.
Jlabopamopnwie pabomel u onvimel.

1.
2.
3.

4.
S.
6
7.

HccnenoBanue 3aBUCUMOCTH yIila OTPa)XEHUSI CBETOBOTO JIy4ya OT yrija MajaeHHsl.

N3ydeHne xapakTepuCTUK H300pakeHUs IIpeIMeTa B IUIOCKOM 3epKaJie.

HccnenoBanue 3aBUCUMOCTH yriia MPEJIOMIICHHS] CBETOBOIO Jiyda OT yrijla MaJieHus Ha TpaHule
«BO3LYX—CTEKIIO».

[Tonyuenue n300pakeHHi ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.

Omnpenenenre (GOKYCHOTO PAaCCTOSHUSL M ONTHYECKON CHIIbI COOUPAIOIIEH TUH3BI.

OnBITHI IO Pa3JIOKEHUIO OEI0T0 CBETa B CIIEKTP.

OnBITHI IO BOCTIIPUATHUIO I[BETA MPEAMETOB IIPU UX HAOIIOIEHUU Yepe3 [[BETOBbIC (DUIIBTPHI.

Pa3zpen 12. KantoBble ABJICHUA.

OmnsiTel Pezepdopaa u mranerapuast Moaens atomMa. Mogens atoma bopa. Ucyckanue u nmorjomieHue
cBera aromoM. KBaHThl. JIMHeYaTbie COEKTPHI.

PannoaktuBHOCTE. Anbda-, Oeta- u ramma-uziaydeHus. CTpoeHue aToMHOro sapa. HykmoHHas
MO/IeNIb aTOMHOTO sAzipa. M3oTonsl. PagnoaktuBuble npeBpaiienus. [leproa nomypacnaga aTOMHBIX sAEp.

SAnepHble peakunu. 3aKOHbBI COXPAHEHHS 3apsAI0BOIO M MAacCOBOTO YHUCEN. DHEPIHsl CBS3M aTOMHBIX
snep. CBs3b Macchl U 3Hepruu. Peakunu cuHtes3a u aenenusd saep. Mcrounuku sneprun ConHIla U 3BE3I.

SAnepHas sHepretuka. JlecTBUS paiMOaKTUBHBIX U3JIYYEHUI HA KUBbIE OPTaHU3MBbI.

Jemoncmpayuu.

1.

2.
3.
4

CrieKTpspl U3JIydeHUs U TIOTJIOIIECHHUSI.
CrieKkTpsl pa3au4HbIX Ia30B.

CrnexTp BoAopoa.

Hab6nronenue TpexoB B kamepe Buibcona.



5. Pabora cuérunka HOHU3UPYIOUIUX U3TYUCHUH.

6. Perucrpauus u3aydeHHs MIPUPOJIHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopusie pabomot u onvimul.

1. HaGnronenue CIJIONIHBIX U TUHEHYATHIX CIIEKTPOB U3ITy4YEHUSI.

2. VccnemoBaHHe TPEKOB: H3MEPEHUE YHEPTHH YACTHIIBI IO TOPMO3HOMY ITyTH (110 oTorpadusm).

3. Usmepenue paguoakTHBHOTO (OHA.

IHoBTOpHTEILHO-00001IAOIINI MOIYIb.

[ToBTOPUTEIIEHO--0000MIAIONUH  MOAYJIb TpeJHA3HAYCH Ui CHCTEMAaTH3allud H  00O0OIICHHS
MPEIMETHOTO COJEP KaHUS U OIBITA JEITEeIHHOCTH, TPUOOPETEHHOTO MPU U3YYEHUHU BCEro Kypca (pHU3uKH, a
TaKKe Juid IMOATOTOBKM K OCHOBHOMY TIOCYIAapCTBEHHOMY 3K3aMeHy M0 (usuke ans oOydaroluxcs,
BBIOpABIINX ATOT YU4EOHBII MpeIMeT.

[Ipu u3ydeHnn JTaHHOTO MOJYJIS PEAIN3yI0TCA U CUCTEMATU3UPYIOTCS BUABI AEATEIbHOCTH, HA OCHOBE
KOTOpBIX 00ecreunBaeTcsl JAOCTHKEHHE IPEAMETHBIX W METaIllpeIMETHBIX IJIaHUPYEMBIX pe3yJIbTaToOB
oOyueHus, popMHUpPYyeTCs €CTECTBEHHOHAy4YHasl TPaMOTHOCTb: OCBOEHUE HAyYHBIX METOJOB HCCIIEAOBAHUS
SBIICHUH TPHUPOJBl M TEXHUKH, OBJIAJICHUE YMEHUSMHU OOBACHATh (U3UUECKUE SIBICHHS, NPUMEHSSA
MOJIy4Y€HHBIE 3HaHMsI, PeIliaTh 3aJja4i, B TOM YHCJIE€ KAUYECTBEHHbIE U SKCIIEPUMEHTAIILHBIE.

[IpyHOIMNMAIBHO JEATENBHOCTHBIM XapaKTep JAaHHOIO pasjenia peanu3yercs 3a CY€T TOro, 4TO
oOyuaroniuecs BBIMOIHSIIOT 331aHUs, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHHUI pacrno3HaBaThb W HAyYHO OOBACHATH (U3WYECKUE SBJICHUS B
OKpY’Karolllel TpUpO/ie U TIOBCETHEBHOM KU3HU;

HCII0JIb30BAaTh HAY4YHbIE METOJbl UCCIIEOBAHUS (U3NYECKUX SBJICHHUI, B TOM YHCIE ISl MPOBEPKU
TUNOTE3 U TOJYyYEHHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAay4yHbIE€ OCHOBBI HauOOJiee BaXKHBIX JOCTHMKEHHIl COBPEMEHHBIX TEXHOJIOTWM, HaIlpuMep,
MPAKTUYECKOIO HCIIOJIb30BAHUS PA3IUYHBIX MCTOYHUKOB SHEPrUM HAa OCHOBE 3aKOHA IMpEBpallleHUs Hu
COXPAaHEHHUS BCEX U3BECTHBIX BUIOB YHEPTHH.

INJIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuenne ¢u3ukn Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsS HANpPaBJICHO Ha JOCTIKEHHUE
JIUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YJIHTATOB.
B pesynbTaTe nzydeHus pu3nku Ha ypoBHE OCHOBHOTO 00IIero oopa3oBaHus y oOydaromerocs 0yayT
chopMUpPOBaHBI CIASAYIONINE TUIYHOCTHBIC PE3Yy/IbTAThl B YACTH:
e 1) naTPHOTHYECKOr0 BOCIIUTAHMS:
e [] mposiBIIEHHE UHTEpECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM (PM3NYECKOM HAYKH;
e [] IEHHOCTHOE OTHOIICHHE K IOCTHKEHUSIM POCCHICKHUX yUEHBIX--(PU3UKOB;
e 2) rpaskIaHCKOI0 U JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
e [] TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJIEHUU OOIIECTBEHHO 3HAYMMBIX U ATHUECKUX MpoOieMm,
CBSI3aHHBIX C MTPAKTHYECKUM MPUMEHEHUEM JOCTHKEHUI (DU3HKY;
e [] 0CO3HAaHHE BAXKHOCTU MOPAIIbHO--3TUUECKUX MPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;
e 3)3CTeTHYECKOro BOCIIMTAHMS:
e [] BOCHpHUATHE ICTETUUYECKUX KAueCTB (PM3MUECKON HAyKU: €€ TapMOHUYHOTO MOCTPOCHUS, CTPOTOCTH,
TOYHOCTH, JaKOHUYHOCTH;
e 4) HeHHOCTH HAYYHOI'O NO3HAHMSA:
e [] OCO3HaHME IICHHOCTH (U3NYECKOW HAyKH KaK MOIIHOTO WHCTPYMEHTa TMO3HAHHUS MHpPA, OCHOBBI
Pa3BUTHUSA TEXHOJIOTUI, BAXKHENIIEH COCTABIISIIOLLIEN KYJIBTYPHI;
e [] pa3BUTHE HAy4YHOI JIF0O03HATEILHOCTH, HHTEPECA K UCCIIE0BATENILCKON AeITeTbHOCTH;
e 5) popMupoBaHus KYJbTYPHI 310POBbSI H IMOUMOHAIBHOI0 0J1arONMOJTyYHA:



e [] OCO3HAaHME IICHHOCTH 0e30MacHOro o0Opaza JXU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUPE,
BKHOCTH MPaBUiI 0€30MaCHOTO TIOBEICHUS Ha TPAHCIIOPTE, HA JOPOTraX, C ANEKTPUUSCKUM U TEILJIOBBIM
000py/IOBaHNEM B JOMAITHUX YCIOBHSIX;

e [] copMUpOBAaHHOCTH HABBIKA PedUICKCHH, TIPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa y
JPYroro 4eyoBeKa;

e 6) TPyI0OBOIr0 BOCIIUTAHUA:

e [] aKTMBHOE Yy4yacTH€ B pEIICHWU NPaKTUYECKUX 3amad (B paMKax CeMbH, 0O0pa3oBaTelbHOU
OpraHu3aIiy, Topojia, Kpas) TEXHOJIOTMYECKON M COLMAIIBHOW HAMPaBICHHOCTHU, TPEOYIOIIUX B TOM
quclie ¥ GU3NYSCKUX 3HAHMIA,

e [] mHTEpEC K NPAKTHYECKOMY U3YICHHUIO MPOPECCHIA, CBSI3aHHBIX C (PU3HKOM;

e 7)3K0JIOTHYECKOT0 BOCTIUTAHUS:

e [] opueHTalnMs Ha MPUMEHEHHE (DU3MUECKUX 3HAHWM JUIsI PEIICHHUS 3a/7ad B 00JIACTH OKpYyKaromien
Cpelibl, TUTAHUPOBAHUSI IOCTYIKOB U OIEHKHA UX BO3MOHBIX MTOCJIEICTBHM JIJIsl OKPYKAIOIEH CPEJIbl;

e [] oco3HaHME II00ATHHOTO XapaKkTepa KOJIOTHIECKUX MPOOJIEM U MyTeH MX PEIICHHUS;

e §8) ajanTauMu K U3MEHSIOUIUMCS YCJIOBUSIM COUMATbHOM M NPUPOIHOM Cpe/bl:

e [J moTpeOHOCTH BO B3aMMOJICUCTBUM TIPH BBHITIOJHEHUU WCCIEIOBAHUNA U TPOEKTOB (PHU3NUECKON
HaIpPaBJIEHHOCTH, OTKPBITOCTH OTBITY U 3HAHUSM JPYTUX;

e [] MOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHIECKYIO JIeSITEIIbHOCTD;

e [J] morpeOHOCTh B (OPMHPOBAHWU HOBBIX 3HAHWK, B TOM YHCIe (OPMYIUPOBATH HJCU, TOHSITHUS,
TUTIOTE3bI O (PU3UIECKUX OOBEKTAX U SBICHUSAX;

e [J oco3HaHue AeUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PU3UKH;

e [] ruIaHUPOBAHUE CBOETO PA3BUTHS B IPHUOOPETECHUHM HOBBIX (PM3MUECKUX 3HAHUM;

e [] cTpeMyieHHWE aHAJU3UPOBATh W BBIABIISATH B3aMMOCBS3M MPUPOJIBI, OOIMIECTBA U DKOHOMHKH, B TOM
YHUCJIE C UCTIOIb30BaHNEM (PU3HUCCKUX 3HAHUH;

e [] oIeHKAa CBOWX JEHCTBHHM C y4€TOM BIUSHHUS HA OKPYKAIOIIYIO CpPeIy, BO3MOXHBIX TJI00aTBHBIX
OCJIEACTBUI.

METAIIPEIMETHBIE PE3YJIbTATbBI

B pesynbraTte ocBOeHHs MporpaMMbl Mo (uU3MKe Ha YpOBHE OCHOBHOTO oOmIiero o0Opa3oBaHUs Yy
oOyuaromierocss 0ynyr chopMHpoBaHbl MeTampeIMeTHbIe pe3yJbTaThl, BKIIOYAIOIINE MO3HABaTEIbHBIC
yHHUBEpCAIbHbIE y4eOHbIE JIEHCTBUS, KOMMYHHKATHUBHbIC YHHBEpCajbHble y4eOHbIE  JIEHCTBUA,
pEryJIaTUBHBIE YHUBEPCAIbHBIE YueOHbIC JeHCTBHUS.

ITo3HaBaTe/1bHBbIE YHHBepcaJlbHbIe Y4eOHbIe JeiicTBUSA

Ba3oBble Joruyeckue aeiicTBus:

® BBIIBIIATH M XapaKTepU30BaTh CYIIECTBEHHbIE PU3HAKU 0OBEKTOB (SBJICHUN);

® YCTaHABIMBATh CYIIECTBEHHBIH MpH3HAK KIacCU(UKAIMK, OCHOBAaHUSA [Uii O0O00OOLICHUS W
CpaBHEHMS;

® BBUIBIATH 3aKOHOMEPHOCTM M TPOTUBOpPEYMsT B paccMaTpuBaeMbIX (akTaX, JaHHBIX U
HaOJI0IEHUAX, OTHOCALINXCS K (PU3UUECKUM SIBIICHUSIM;

® BBIIBJIATH MPUYUHHO--CIICACTBEHHBIC CBSI3U NMPHU M3YYCHUU (U3NYECKUX SIBICHUI M MPOIECCOB,
Jie7IaTh BBIBOJBI C MCIIOJIb30BAaHUEM JIETYKTHBHBIX U WHAYKTUBHBIX YMO3AKIIOUEHUH, BBIIBUTATh
TUIIOTE3bI O B3aUMOCBS35X (PU3NYECKUX BEJIMUNH;

® CaMOCTOATENBHO BBIOMpaTh cHocoO pemieHus ydeOHOM (usznyeckod 3amaun  (CpaBHEHHE
HECKOJIbKUX BapHAHTOB pELICHMs, BBIOOpP HambOosiee MOAXOJAIIEr0 € YUYETOM CaMOCTOSTENIBHO
BBIJICJICHHBIX KPUTEPHUEB).



ba3oBble ncciaenoBareibCKHe AeiCTBH.

HCI0JIb30BATh BOIPOCHI KaK MCCIIEN0BATEIbCKUI MHCTPYMEHT MO3HAHMS,

MPOBOJUTH IO CAMOCTOSITEIbHO COCTaBJICHHOMY IIJIaHy OIBIT, HECIOXKHBIN (pU3HUecKuii
HKCTIIEPUMEHT, HeOObIIIOE NCCIIeA0BaHNE (PU3MUECKOTO SBICHUS;

OLICHMBAaTh HA NPUMEHHMMOCTh U JIOCTOBEPHOCTb HWH(POPMALIMIO, TIONYYECHHYIO B XOJE
HCCIIEIOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOATENBHO (popMyHpoBaTh 0O0OOUICHHS W BBIBOABI 10 pE3yJbTaTaM MpPOBEAEHHOTO
HaOJIOIEHUS, OTIBITA, NCCIICAOBAHMS,

MIPOTHO3UPOBATHh BO3MOXKHOE JTallbHEHIIee pa3BUTHE (PU3HMUECKUX MPOLIECCOB, a TAKXKE BBIABUTATH
MIPENIOJIOKEHNS 00 X PA3BUTUU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmueii:

MPUMEHSTh Pa3IMYHbIE METOJbl, MHCTPYMEHTHI M 3alpoChl MpU MOHUCKE U 0TOOpe MHPOpMAaIU
WM TaHHBIX C YUETOM MPEUI0KEHHON yueOHOM (u3nueckoi 3a1auu;

aHAJIM3UPOBATh, CHUCTEMATU3UPOBAaThb U WHTEPIPETHPOBATH MHPOPMAIMIO PA3IUYHBIX BUAOB U
dhopm mpencTaBIeHuUs;

CaMOCTOSITEJIHO  BbIOMpaTh  ONTUMalbHYIO  (QopMy  IpeiacTaBieHHs UHPOpMalUuu U
WUTIOCTPUPOBATH pelllaeMble 3a/1a4ll HECIIOXKHBIMU CXEMaMHu, AuarpaMMaMu, HHOHM rpadukoi u ux
KOMOWHAIMSIMHU.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

B XOJe OOCYXKJCHHS ydeOHOTO MaTepualia, Pe3yJIbTaToB JabOpPaTOPHBIX pPadOT M IPOEKTOB
3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCY)KIaeMOW TEeMbl M BBICKAa3bIBATh HWJICH, HAIlCJICHHBIC Ha
peleHue 3a1auu 1 moajep kanne 01aroKenaTeIbHOCTH OOIeHUS;

COTIOCTaBIISITh CBOM CYXKICHHS C CYXICHUSMH IPYTUX YYaCTHHUKOB JHAlora, OOHApyKHBaTh
pas3yre U CXOJCTBO MO3HIINH;

BBIpaKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

MyOJIMYHO TPECTABIATh PE3YIbTAThl BBHIMOJHEHHOTO (PU3MYECKOTO OmbiTa (IKCIIEPHMEHTA,
UCCIIEIOBAHUS, TTPOCKTA);

MMOHUMATh ¥ MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHAUBHIYAILHOW paOOTHI IPH PEIICHUH
KOHKPETHOM (pr3ndecKoi mpoOIeMsl;

MPUHUMATh IEJIM COBMECTHOM JEATEIILHOCTH, OPraHU30BBIBATH JEHCTBHS O €€ IOCTHKCHHIO:
pacrpenessaTh poju, 00CYKIaTh MPOILIECCHI U PE3YIIbTAThl COBMECTHON pabOThI, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOJICH;

BBITIOJIHATH CBOKO YacTh pabOThI, IOCTUTasi KAYECTBEHHOTO Pe3yJibTaTa 10 CBOCMY HAIIPABICHHUIO
KOOPJMHUPYSI CBOU JICHCTBUS C IPYTUMU YICHAMU KOMaH]Ibl;

OIICHUBATh KA4eCTBO CBOEro0 BKJIaga B OOMIMHA MPOIYKT IO KPHUTEPHSIM, CAMOCTOSTEIBHO
CcOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSL.

PeryasitTuBHbIe YHHBepCaJIbHbIC y4eOHbIe NelicTBUSA

Camoopranmn3anus:

BBISBJIATE NpOOJEMbl B JKU3HEHHBIX M YYEOHBIX CHUTyallMsX, TpeOyloluX s pelieHus
¢bu3nYecKuX 3HaHUM;

OPUEHTUPOBATHCSI B PA3IMUYHBIX MOJXOAAX MPUHATHS pelleHUi (MHIUBHIYalIbHOE, MPUHSATHE
peleHus B IrpyIie, NPUHITHE PElIeHUi rpymnmoil);

CaMOCTOSITEJIBHO COCTABIIAThH AJITOPUTM pelieHHs (pU3MUecKol 3a/1aui MM TUIaHa HCCIIeIOBaHUs C
y4ETOM MMEIOLINXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTUPOBATh NpesiaraeMble
BapHAHTHI PELICHUIA;

JenaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.



CaMOKOHTPOHL, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

JaBaTh aJIEKBATHYIO OIICHKY CUTYallMH | MpeylaraTh IiaH e€ n3MEeHEHMS;

OOBSICHATH MPUYHMHBI AOCTIDKEHHS (HEIOCTH)KEHUS) PE3YJIbTAaTOB JESITEIbHOCTH, 1aBaTh OLIEHKY
pUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTH (B TOM 4YHCIE€ B XOJl BBIIOJIHEHUS (PU3UUECKOTO
WCCIICIOBAaHUSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEIHCTB, M3MEHHMBIIUXCS CHUTYAIlHid,
YCTAHOBJIEHHBIX OINMNOOK, BOSHUKIIUX TPYJHOCTEH;

OILICHUBATh COOTBETCTBUE PE3yJbTaTa IENN U YCIOBHSIM;

CTaBUTHh ce0sl Ha MECTO APYroro 4eloBeKa B XOJ€ CIopa WIM JUCKYCCHM Ha HAydHYIO TEMY,
MMOHUMATh MOTHUBBI, HAMEPEHHUS U JIOTUKY JPYroro;

MPHU3HABATh CBOE MPaBO Ha OMIMOKY MpHU pemeHnH (U3UIECKUX 33a/1a4 WM B YTBEPXKICHUSIX Ha
HAyYHbIE TEMBI U TAKOE K€ TPaBO JAPYIroro.

HNPEAMETHBIE PE3YJIbTATbBI

K koHuy oGyueHuss B 7 kjacce mpeIMETHbIE pe3yJabTaThl Ha 0A30BOM YpPOBHE JIOJKHBI OTPaXKaTh
c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUMN:

WCIOJIb30BAaTh TOHATHS: (U3NYSCKUE W XUMHUYCCKHE SIBICHHS, HAOJIOJICHUE, SKCIICPUMEHT,
MOJICITb, THITOTE3a, CJAMHUIBI (PU3NYCCKUX BEIMYHH, aTOM, MOJICKYJa, arperaTtHble COCTOSHHUS
BemecTBa (TBEpIOE, IKHUAKOE, Ta3000pa3HOE), MEXaHHMYECKOe [BIDKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHEHHOE), TPACKTOPHUS, pPaBHOJCHCTBYyIOMAsA CHiIa, JedopMarus
(ympyrasi, maacTu4ecKkas), HeBECOMOCTh, COOOIIAIOIINECS COCY/bI;

paznuyath siBieHus (audysus, TEII0OBOE ABIKEHNE YaCTHI] BEIIECTBA, pABHOMEPHOE JIBIKEHUE,
HEpaBHOMEPHOE [BMKEHHE, WHEpLHMs, B3aUMOJCICTBUE Tell, paBHOBECcHE TBEPABIX TeEl C
3aKperIEHHONW OCBIO BpallleHUs, Meperavya JaBiIeHUs] TBEPABIMU TEIaMHU, KUAKOCTAMU U ra3aMu,
aTMoc(epHOe AaBlieHUE, [JIaBaHUE TeJl, IPEBPAIlCHUs] MEXaHUYECKOW SHEPIHH) MO OMUCAHUIO UX
XapaKTEePHBIX CBOWCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOIIHUX JaHHOE (PU3NYECKOE SIBIICHUE;
pacrno3HaBaTh MPOSBICHUE W3YUYEHHBIX (PU3NYECKUX SBJICHUI B OKPYKAIOIIEM MUpPE, B TOM YHCIIe
¢buznueckue SBICHUS B MPUPOJE: NMPUMEPHI JABWKEHUS C PA3IMYHBIMH CKOPOCTAMHU B KHBOU U
HEXUBOM TpUpoJie, NEHCTBHE CHJIBI TPEHUS B MPHUPOJAE M TEXHUKE, BIMSIHHE aTMOC(hHEepHOro
JABJICHUS HA JKUBOM OpraHu3M, IJlaBaHUE pbIO, pblYard B TEJE YeJOBEKa, IMPU STOM MEPEBOIUTH
MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIJCNATh CYIIECTBEHHBbIE CBOWCTBA (MpU3HAKU) (PU3UUECKUX
SIBJICHUI;

OTHCHIBATh M3YYCHHBIE CBOMCTBA TN U (PU3NUECKUE SBICHUS, UCIIONB3YS (PU3NYECKHE BETUUHHBI
(macca, 00BEM, IIIOTHOCTH BEIIECTBA, BPEMSI, TyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CUJIa YIPYTOCTH,
CHJIa TSDKECTH, BeC Tela, CWia TpeHWs, JaBieHue (TBEPIOro Tena, >KUIKOCTH, Trasza),
BBITAJIKMBAIOIIAs CHJIa, MeXaHW4eckas padoTa, MOIIHOCTb, IIJICUO CHJIBI, MOMEHT CHIIBI,
KO3 (GUIIMEHT MOJIE3HOTO JICHCTBUS MEXaHU3MOB, KWHETHYECKAs U MOTEHIIMAIbHAS SHEPTHSI), IPU
OTIMCAHUU TPABUIBHO TPAKTOBATh (U3NYECKUI CMBICI UCTIOIb3YEMbIX BETHYHH, HX 0003HAUCHUS
U eAVHMIB (PU3NYECKUX BEITUYHMH, HAXOAUTH (DOPMYIbI, CBS3BIBAIOIIME TAHHYIO (DU3HYECKYIO
BEITUYMHY C JIPYTUMHU BEIWYMHAMH, CTPOUTHh TpadUKHd H3YUYEHHBIX 3aBUCUMOCTEH (U3NYECKHUX
BEITUYMH;

XapaKTepr30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBICHHS U MPOLIECCHI, UCTIONB3Ys MPaBUIIa CIIOKEHUS
cuI (BIOJIb OJTHOM mpsiMoit), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumenaa, MpaBUIO PaBHOBECHUS
peruara (670Ka), «30J0TOE MPABHUIIO» MEXAaHUKH, 3aKOH COXpPaHEHHS] MEXaHUYECKOW YHEPTHH, TPU
3TOM J]aBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3aIMHCHIBATH €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;
OOBSACHATh (U3MYECKHE SBIICHUsS, MPOIECCHl M CBOMCTBA TEN, B TOM YHCIE U B KOHTEKCTE
CUTYaIlMil MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISABIATH MPUYMHHO--CIICJCTBEHHBIE CBSI3H,



CTpOHUTh OOBSICHEHHE W3 1—2 JOrMYecKHX IIaroB C OMOpod Ha 1—2 W3y4EeHHBIX CBOWCTBA
(bu3HYECKUX SIBIICHUH, PU3NIECKUX 3aKOHA UJTH 3aKOHOMEPHOCTH;

pemath pacd€THbie 3agaud B 1—2 NEHCTBHSI, HCIONB3Ys 3aKOHBI U (DOPMYIIBI, CBS3BIBAIOLIUE
(du3nuecKkue BEIMYMHBL HA OCHOBE aHalWM3a YCIOBUS 3a/laddl 3alHChIBATh KPAaTKOE YCIOBHE,
MOJICTaBIIATh (PU3MUECKUE BEIUYUHBI B (DOPMYIIBI U MPOBOJUTH PACUYETHI, HAXOJAUTh CIIPABOYHBIC
JTaHHBIE, HEOOXOMUMBIC Jisi PEIICHHWS 3a]a4, OIEHUBATh PEATUCTUYHOCTD IOJYyYCHHOM
(U3HYECKON BEIIMYUHBL;

pacmo3HaBaTh TPOOJEMBI, KOTOPBIE MOXKHO PEIIUTh MPHU MOMOIU (PU3HUYECKHX METOJIOB, B
OTNMCAaHUU HCCJICJAOBAHUS BBIJCIATH MPOBEPAEMOE MPEANOJIOKEHUE (TUIIOTE3Y), pa3inyarh U
WHTEPIPETUPOBATH TOJYICHHBIN PE3yIbTAT, HAXOAUTh OIIMOKH B XOJI€ OIBITA, JIEJIaTh BHIBOJIBI IO
€ro pe3ysbTaram;

MPOBOJIUTH OTBITHI IO HAOMIOMEHUI0 (DU3UYECKUX SIBJICHUM WM (PU3NYECKUX CBOWMCTB TEI:
(dhopMyTUpOBaTh TMPOBEPSIEMBIE TPEANOJIOXKEHUsA, COOMpaTh YCTAHOBKY W3 TMPEIJIOKEHHOTO
000pyI0BaHUS, 3aITUCHIBATH XOJ OTBITa U POPMYIUPOBATH BHIBOJIBI;

BBITIOJTHATh TPSIMBIE HM3MEPEHHUs PACCTOSIHUS, BPEMEHH, Macchl Teja, 00BbEMa, CHIBI U
TeMIIEPaTypbl C UCIOJIb30BAHWEM AHAJIOTOBBIX M HHU(POBBHIX MPUOOPOB, 3aNMUCHIBATh MOKa3aHUS
MPUOOPOB ¢ YIETOM 3aJaHHOM aOCOTIOTHON MOTPENTHOCTH U3MEPECHH;

MPOBOJIUTHh HWCCJICIOBAHUE 3aBUCHUMOCTH OJHOW (PU3WYECKOW BEJIMYMHBI OT JPYrod C
WCTIOJIb30BAHUEM TPSIMBIX H3MEpPEHUH (3aBUCUMOCTH IYTH PABHOMEPHO MBIDKYIIETOCS Telia OT
BPEMEHH JIBIDKCHHS TeJla, CHJIBl TPEHHS CKOJBKEHHS OT Beca Tela, KadecTBa 0oO0paboOTKH
MMOBEPXHOCTEH TEJI M HE3aBUCUMOCTH CHWJIBI TPEHHUS OT IUIONIAJA CONPUKOCHOBEHMS TEN, CHIIBI
YIOPYTrOCTH OT YIUTMHEHUSI PYKUHBI, BHITAIKUBAIOIIEH CUJIBI OT 00bEMa MOTPYKEHHOM YacTH Telna
U OT IJIOTHOCTH XKUAKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Te€ja, OT IIIyOMHBI, HA KOTOPYIO
MOTPYKEHO TEJIO, YCIOBUH TUIaBaHMsI TeJl, CIOBHUI paBHOBECHS pbluyara u OJIOKOB), yUacTBOBATh B
IUTAHUPOBAHUM Y4eOHOTO HCCIIEOBaHMs, COOMpATh YCTAHOBKY U BBIMIOJIHATH W3MEPEHUS, CIEays
MpeI0KEHHOMY IUIaHy, (UKCHPOBATh pPE3YNbTaThl MOJY4YEHHOM 3aBUCUMOCTH (U3NYECKUX
BEIMYMH B BHUIE NPEUIOKEHHBIX TaOnull M TpaduKOB, JelaTh BBIBOABI IO pe3ylbTaTaM
UCCIIeIOBAHUS;

MIPOBOJUTH KOCBEHHbIE H3MepeHUs (PU3MUecKHX BeJWYMH (IIOTHOCTh BEUIECTBA >KUIKOCTH U
TBEPAOrOo Tena, CUJa TPEHUS CKOJBKEHMsS, [aBJICHHE BO3/lyXa, BBITAIKUBAIOIIAA CHJIA,
NecTByIONas HA MOTPYXKEHHOE B JKUIKOCTH Teso, KOA(D(UIIMEHT MOJIE3HOTO NEHCTBHS MPOCTHIX
MEXaHHU3MOB), cJenys NpPeUIOKEHHOW MHCTPYKLMU: TMPH BBINOJHEHUH H3MEpPEeHHH coOupaTh
AKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUMCIISITH 3HAUEHUE HCKOMOM BEJIMYUHBL;

coOroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH MpHU paboTe ¢ 1adopaTOpHBIM 000PyA0BaHUEM;
yKa3blBaTh MNPUHLMUIIBI JIEHCTBUS TPUOOPOB M TEXHHUUECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOIIAIOINeCs COCyabl, OapOMETp, pbluar, MOJIBUKHBIA W HEMOJABIKHBIN OJIOK,
HAKJIOHHASI IJIOCKOCTH;

XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS HW3YUYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OTIOpPOM Ha MX OMHCaHUA (B TOM YHCIIe: TIOAIIUITHUKH, YCTPOHUCTBO BOJOIPOBOA, THAPABINYECKUIN
mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBON HACOC, apeoMETp), MCIONb3ys 3HAHHS O CBOMCTBaX
(bu3nuecKuX ABJICHUN U HEOOX0AUMbIe (U3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJIUTE MPUMEPHI (HAXOAUTh WHGOPMALMIO O MPHUMEpax) MPAKTUYECKOTO HCIOJIb30BAHUS
(bu3MUYecKUX 3HAHWI B MOBCEIHEBHOM JKU3HH JUTsI 0OecriedeHrsi 0€30TaCHOCTH MPHU OOpaIeHHH C
npubopaMu U TEXHUUYECKUMHU YCTPOMCTBAMH, COXPAHEHHsI 3J0POBBbS M COONIOJCHUS HOPM
9KOJIOTUYECKOIO MOBEJICHUS B OKPYKAIOIIEH cpefie;

OCYILIECTBISATH OTOOpP HMCTOYHHMKOB WH(popManuu B VHTepHETE B COOTBETCTBHU C 3a/JaHHBIM
MOMCKOBBIM 3allpOCOM, HA OCHOBE HUMEIOLIMUXCS 3HAHUW W MYTEM CpPaBHEHUS PA3IHYHBIX



WCTOYHHUKOB BBIJCTATh HMHPOPMALUIO, KOTOpas SBISAETCS MPOTHBOPEUMBOW HMIM MOXKET OBITH
HEJIOCTOBEPHOM;

WCTOJb30BaTh TPU  BBINOJHEHWH Y4YEOHBIX 33JaHUNl  HAy4YHO--TIOMYJSIPHYIO JIUTEpATypy
(U3NYECKOTO CO/AEp)KaHMs, CHpaBOYHBbIE MaTepuaibl, pecypchl ceTh WHTepHET, BIajeTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus WHPOpPMALMKU U3 OJHOW 3HAKOBOM
CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPAaTKWE MMChbMEHHBIE M YCTHBIE COOOIIEHHSI Ha OCHOBE 2—3 MCTOYHUKOB
uHbopManuu (PU3NIECKOTO COJAECpPKAHUS, B TOM YHCIE IMYOJMYHO JENaTh KPaTKHe COOOIICHUS O
pe3yibTaTax MPOEKTOB MM YUEOHBIX HCCIENOBAaHUNA, IMPH ATOM TPAaMOTHO HCIIOJIb30BaTh
W3yYEHHBIN TOHATHIHBIN anmapar Kypca (pHU3uKH, COTIPOBOXKIATh BBHICTYIIJICHHE TIPE3CHTAIHEH;
IIPHU BBITIOJIHEHUH YYE€OHBIX MPOEKTOB M WCCICAOBAHHHA pacmpenensiTh 00S3aHHOCTH B TPyIIE B
COOTBETCTBMH C IIOCTABJICHHBIMH 3aJadyaMH, CJICIUTHh 3a BBIOJHEHHEM IUIaHA JICHCTBHIA,
aJIeKBaTHO OICHWBATh COOCTBEHHBIM BKJIAJ B JEATENBHOCTh TPYIIBL, BBICTpaNBaTh
KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, YIUTHIBAsSE MHEHHE OKPYKAIOIIHX.

K koHny oGyueHus B 8 kiacce mpeIMeTHbIE pe3yabTaThl Ha 0A30BOM YpPOBHE JIOJKHBI OTPaXKaTh
c(OpPMUPOBAHHOCTh Y OOYYAIOIINXCS YMEHUMN:

WCII0JIb30BaTh MOHATHSA: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JBM)KCHHE aTOMOB W MOJICKYII,
arpe€ratHbl€ COCTOSIHHMA BCIICCTBA, KPHUCTAINIMYCCKHUE H aMOp(l)HBIC TEJa, HaCBIHIeHHBIﬁ u
HeHaCBIIHeHHBIﬁ nap, BJAXHOCTb BO3yXa, TEMIICpaTypa, BHYTPCHHAA OJSHCPIUA, TEIJIOBOU
JBUTATENb, DJIEMEHTAPHBIA JJIEKTPUYECKUN 3apsj, DSJIEKTPUYECKOE II0J€, NPOBOJHUKH U
AUBJICKTPUKH, MHOCTOSITHHBIN 3HeKTqueCKHﬁ TOK, MAaroHuTHOC€ II0JIC,

pa3nuyath sBIEHHs (TETUIOBOE PACHIMPEHHE W CXKaTHe, TEIUlonepenada, TEeIIOBOE paBHOBECHE,
CMauyuBaHWe, KAlMUIAPHBIC SIBJICHUsS, WCTMApEHHE, KOHACHCAIWs, IJIaBJICHUE, KPHUCTAILTH3AIINs
(oTBepneBaHMEe), KWIICHHWE, Teruionepenaya (TerIONpPOBOAHOCTh, KOHBEKIUS, HW3JIy4YeHHUE),
DIIEKTPHU3ANNS TeJ, B3aUMOJCHCTBHE 3apsIOB, ACHUCTBUS DICKTPUYECKOTO TOKa, KOPOTKOE
3aMbIKaHHEe, B3aMMOJICHCTBHE MarHUTOB, JCHCTBHE MAarHUTHOTO TOJS HAa TMPOBOIHHK C TOKOM,
AIIEKTPOMArHUTHAsE MHIYKIUS) TIO0 OMHCAHUIO UX XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLINX JJaHHOE (PU3MYecKoe SIBJICHUE,

pacro3HaBaTh MPOSIBICHUE U3YYCHHBIX (PU3MUECKUX SIBJICHUI B OKPY)KAIOLIEM MUPE, B TOM YHCIIE
¢du3nveckue SIBJICHUS B TPUPOJC: MOBEPXHOCTHOE HATSHKCHHWE M KaNWUISIPHBIC SIBIICHHS B
pHUPOJIe, KPUCTALTBI B Tpupoje, uaiaydeHue CoJHIA, 3aMep3aHue BOJIOEMOB, MOPCKUE OpH3HI,
o0Opa3oBaHue POCHI, TYMaHa, WHEsI, CHEra, dJCKTPUYECKUE SBJICHUS B aTMOC(epe, dJICKTPUICCTBO
YKUBBIX OPraHU3MOB, MAarHUTHOE T10JI€ 3eMIIH, Apeiid MOTOCOB, pOJIb MATHUTHOTO TIOJIS 7S )KU3HU
Ha 3emuiie, MOJISIPHOE CUSIHHE, IIPU 3TOM MEPEBOIUThH MPAKTUYECKYIO 3a7auy B Y4eOHYIO, BBLICTATh
CYIIECTBEHHbBIE CBOMCTBA (NPpU3HAKN) (PU3HUYECKHX SBJICHUM;

OIKCHIBATh M3YYCHHBIC CBOWCTBA TN M (PU3NYECKUE SIBJICHUS, UCTIONB3YS (PU3HUECKUE BEITHUUHBI
(TeMriepaTypa, BHYTPEHHSSI HEPTHUs, KOJIMYECTBO TEIUIOTHI, YIIEJIbHAS TEIJIOEMKOCTh BEIECTBA,
ylenbHas TEIUIoTa TUIaBlIeHus, yaellbHas TeII0Ta MapooOpa3oBaHus, yIelnbHas TEMIOTa CTOPAHUS
TOTUTMBA, KOA(PGUIMEHT MOJE3HOTO JEHCTBUS TEIIOBOM MAIIWHBI, OTHOCHUTENbHAS BIAXKHOCTH
BO3/lyXa, OJIEKTPUYECKUI 3apsl, cuila TOKa, SJICKTPUUYECKOE HaIpsHKEHHE, COMPOTUBIICHHE
MIPOBOJIHHKA, Y/I€TbHOE COMPOTHBIIEHHE BEIIECTBA, pab0Ta M MOIIHOCTH SIEKTPUUYECKOTO TOKA),
TP OMUCAHUH MPABUIHHO TPAKTOBATh (DU3MUECKUIN CMBICT HCTIOIb3yEeMbIX BEJIHUNH, 0003HAUECHUS
U eAVHMIB (PU3NYECKUX BEITUYHMH, HAXOAUTHb (DOPMYIbI, CBS3bIBAIOIIME TAHHYIO (DU3HYECKYIO
BEITUYHMHY C JIPYTUMHU BEIUYUHAMH, CTPOUTH T'padMKU U3YUYEHHBIX 3aBUCUMOCTEH (DU3MUECKUX
BEITUYHH;

XapaKTepu30BaTh CBOWCTBA TeJl, (PU3UYECKHE SBICHUS U TMPOLECCHl, HCIOJB3Yys OCHOBHBIC
MOJIOKEHUST MOJICKYISIPHO--KUHETUYECKONH TEOPUH CTPOEHHS BEIIECTBA, MPUHIUI CYNEPIIO3UIIHH
nosiel (Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH Oma JUis ydacTKa IIerH,



3akoH Jlxoyns—JIeHna, 3aKkoH COXpaHEHHs YHEPTUH, TIPU ATOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3alIMCBhIBaTh €M0 MaTEMATHUECKOE BBIPAKEHUE;

OOBSICHATh (PU3MYECKHE MPOLECCHl W CBOMCTBA TEJN, B TOM YHCIE UM B KOHTEKCTE CHUTYaIlHid
IIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH IPUUYMHHO-CIIEICTBEHHBIE CBS3HU, CTPOMTH
oObsicHeHue u3 1—-2 JIOTHYEeCKMX [IaroB ¢ Oomopod Ha 1—2 M3y4EHHBIX CBOMCTBA (DU3NYECKUX
SBJICHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacuy€THble 3a7ayud B 2—3 JEHCTBHS, MCIIONB3YS 3aKOHBI U (DOPMYJIbI, CBS3BIBAIOLIUE
¢u3nveckue BEIMYMHBL: HAa OCHOBE aHalM3a YCJOBHS 3a/la4d 3alMChIBATh KPAaTKOE YCIOBHE,
BBISBJIATE HEJOCTAaTOK JAHHBIX JUIS pEIIeHUs 3aJadd, BBIOMpAaTh 3aKOHBI W (OPMYIIBL,
HEOOXOJUMBIE Ui €€ pelIeHUs,, NMPOBOAWTH PACUYEThI M CPABHUBATH TOYYCHHOE 3HAYCHUE
(GU3NIeCKOi BETUYNHBI C U3BECTHBIMU JIaHHBIMU;

pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOKHO PpELIUTh IpPH IMOMOIIM (PUINYECKUX METOJIOB,
UCIIOJIb3YSl OINMCAaHWE MCCIEAOBAaHUSA, BBIIEIATH IPOBEPAEMOE MPEANOI0KEHHE, OIIEHUBAThH
MPaBUJIBHOCTH MOPSAKA MPOBEACHUS UCCIIEJOBaHMS, JIENIaTh BBIBOIBI;

MPOBOJUTH OMBITBI IO HAOMIOACHUIO (U3NYECKUX SBJICHUH WM (QU3NYECKHMX CBOMCTB Tel
(KanuIsipHbIE SIBJICHUS, 3aBUCUMOCTD JTaBJIEHUS BO3/lyXa OT €ro 00bE€Ma, TeMIepaTypbl, CKOPOCTU
mpolecca OCThIBaHMSI W HarpeBaHHWs NMPU M3IyYCHMHM OT LBETa M3Tydaromled (Moryomaroniei)
MOBEPXHOCTH, CKOPOCTh HCHApeHHUs BOJbl OT TEMIEPaTyphl JKUAKOCTH U IUIOMIAIU €€
MOBEPXHOCTH, AJIEKTPU3ALMS TeT U B3aUMOJICHCTBHE 3JEKTPUUECKUX 3apsi/iOB, B3aUMOJEHCTBUE
MOCTOSIHHBIX MAarHWTOB, BH3yalM3al[Msi MArHUTHBIX TOJIEH TMOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO TOJII Ha TPOBOJHHUK C TOKOM, CBOMCTBAa JJIGKTpOMAarHuTa, CBOMCTBa
AIIEKTPOJIBUTaTeNsl MOCTOSHHOTO TOKa): (OpPMYIHpPOBATH MPOBEPSIEMbIE IPEANOI0KECHHUS,
coOuparh YCTaHOBKY M3 MPEIIOKEHHOTO O00O0pYyIOBaHMs, OIMUCHIBATH XOJ ONbITa U
(bopMynTUpOBaTh BHIBObI;

BBITIOJIHATH MPSIMbIE MU3MEPEHUS! TeMIlepaTypbl, OTHOCUTEIILHON BIAKHOCTH BO3/yXa, CHJIbI TOKa,
HampsDKeHHUsS C HMCIOJIb30BaHHWEM aHAJIOTOBBIX MPUOOPOB M JATYUKOB (DU3MUECKUX BEJIUYUH,
CpPaBHUBATH PE3YNIbTAThl U3MEPEHUH C YIETOM 3aJaHHON aOCOTIOTHOM MOTPEITHOCTH;

MPOBOJUTH HCCIEAOBAHUE 3aBUCHUMOCTH OJHON (U3WYECKOW BEJIWYMHBI OT JAPYrol c
WCIOJIb30BAHMEM MPAMBIX W3MEPEHHI (3aBUCUMOCTbh COIIPOTUBIICHUS TPOBOJHHUKA OT €r0 JUIUHBI,
IUIOLIA/I TTONIEPEYHOrO CEYEHHS M YACIBbHOTO COMPOTHUBIICHHUS BELIECTBA MPOBOIHUKA, CUIIbI TOKA,
UIYIIEro 4yepe3 MPOBOJHUK, OT HANPSKEHHUsI Ha MPOBOJAHUKE, UCCIEOBAHUE MOCIIEI0BATEILHOTO
U MapajieIbHOTO COeTUHEHHUH MPOBOJHHUKOB): TUIAHUPOBATh MCCIIEIOBAaHKUE, COOUPATh YCTAHOBKY
Y BBITIONHATH U3MEPEHHUs], CIeAYs MPEeINI0KECHHOMY IJIaHy, (GPUKCHUPOBAThH PE3YIbTAThl OTYyIECHHOM
3aBUCHMOCTH B BUJE TaOIuIl U TpaduKOB, 1e1aTh BHIBOJBI IO PE3YJIbTaTaM UCCIIECOBAHMUS;
MIPOBOJUTH KOCBEHHBbIE H3MepeHUs (U3NYECKUX BeIMYMH (yAeibHas TEMJ0EMKOCTh BEIIECTBa,
COMPOTHBIIEHUE TPOBOJHUKA, paboTa ¥ MOUIHOCTh D3JEKTPUUECKOTO TOKAa): IUIAHUPOBATH
U3MepeHus, COOMpPaTh HKCIEPUMEHTAIbHYI0 YCTAaHOBKY, CIEAys MPEIOKEHHOW MHCTPYKUUHU, U
BBIYHCIIATH 3HAYECHHUE BEJIMYNHBI,

coOuro1aTh MpaBuiia TEXHUKU O€30MIaCHOCTH MPU paboTe ¢ J1abopaTopHbIM 000pYIOBAHUEM;
XapakTepu30BaTh NPUHLMIIBI JIEHCTBUS M3YYEHHBIX HPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OTOPO Ha UX ONMMCaHU (B TOM YHUCIIE: CHCTEMa OTOIJICHUSI IOMOB, TUTPOMETP, MapoBasi TypOUHa,
amIepMeTp, BOJBTMETP, CUETUMK OSJIEKTPHUUECKOW 3HEPruH, 3JIEKTPOOCBETUTENbHbIE MPUOOPHI,
HarpeBaTteJbHbIE 3JEKTPONPHOOPH! (IPUMEPBI), HEKTPUUECKUE PEJOXPAHUTENH, FIEKTPOMArHuT,
AJIEKTPOJBUTaTeNlb MOCTOSTHHOTO TOKA), MCIIOJIb3YsI 3HAHHsI O CBOMCTBAaX (PM3UUECKUX SIBICHUH U
Heo0X01MMble PU3NYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOWCTBA M H3MEPUTENbHbIE NMPHOOPHI MO CXeMaM |
CXEMAaTUYHBIM PUCYHKaM (3KUIKOCTHBIA TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUraTEIh
BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOI, PEOCTAT), COCTABIIATH CXEMBbl JJIEKTPUYECKHUX LENel ¢



[IOCJIEOBATENbHBIM U MApajUIeIbHBIM ~ COEAMHEHHEM  JJIEMEHTOB, pasiuyas  YCIOBHBIE
0003HAYCHHS HIIEMEHTOB MICKTPUUECKUX LIETEH;

NPUBOAUTH TMPHUMEPH (HAXOAUTh WHPOPMALMIO O TPHUMEpPax) MPAKTHUECKOTO HCIIOIb30BAHUS
(bu3MYECKUX 3HAHHI B TTOBCEIHEBHOMN JKHU3HM JUIsl 0OecriedeHrsI 0€30TTaCHOCTH MPU OOPAIEHUH C
npubopaMu W TEXHHUYECKUMH YCTPOWCTBAMH, COXPaHEHHs 3I0POBbS M COOJIOACHUS HOPM
9KOJIOTMYECKOT0 TIOBE/ICHUS B OKPYKaIOLLEH Cpele;

OCYIIECTBIISITh TOUCK HMHPOpPMAUK (QHU3MUECKOTO cojepxanus B VHTepHETe, Ha OCHOBE
MUMEIOIINXCS 3HAHUW U IyTEM CPaBHEHUS JOMOJHUTEIBHBIX HCTOYHUKOB BBIACIATh HH(POPMAIHIO,
KOTOpasi SBJISETCS MPOTUBOPEUHUBOM WIIM MOKET ObITh HETOCTOBEPHOM;

UCIOJIb30BAaTh IPU  BBINOJHEHUM Y4E€OHBIX 3aJaHUM HAy4yHO--TIOMYJSPHYIO JIUTEPATypy
(GU3NIECKOTO CO/AEp)KaHMs, CHpPaBOYHBIE MaTepHuaibl, pecypchl ceTh WHTepHEeT, BIajeTh
npuéMaMu KOHCIIEKTHPOBAHHUS TEKCTa, NpeoOpa3oBaHus HH(POPMALUMU W3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3aBaTh COOCTBEHHbIE MUCbMEHHBIE U KpAaTKUE YCTHBIE COO0IIEeHus, 0000mas nHpopMaluo 13
HECKOJIbKUX MCTOYHHUKOB (PU3MUECKOTO COJEp’KaHUs, B TOM YHUCIE MYyOIMYHO NPEACTABISTH
pe3ynbTaThl MPOEKTHOM WM MCCIEA0BATEIbCKOM  JESATENbHOCTH, NPU ATOM TPaMOTHO
WCIO0JIb30BAaTh W3yYEHHBIM MOHATHMHBIN ammapar Kypca (U3HMKH, COMPOBOXKIATh BBICTYIUIEHHUE
MpEe3EHTALNE;

MIpU BBINOJHEHUH Y4eOHBIX MPOEKTOB M MCCIEAOBAHMN (PU3UUYECKHX IMPOILIECCOB PACHPENENSTh
00s13aHHOCTH B IPYINE€ B COOTBETCTBUU C MOCTaBICHHBIMU 3a/ladaMM, CIEAUTH 3a BBINOJTHEHHUEM
IlaHa JeUCTBUH U KOPPEKTHUPOBAaTh €ro, aJeKBaTHO OILIEHWBATh COOCTBEHHBIN BKJIaja B
JeATeNbHOCTb I'PYIIIbl, BEICTPAUBaTh KOMMYHUKATHBHOE B3aMMOJAEHCTBHE, IPOSIBIISAS TOTOBHOCTD
paspeniaTh KOH(PIUKTHI.

K koHmy o0y4yeHuss B 9 KJiacce MpeaMETHBIC pe3yibTaThl Ha 0A30BOM YpPOBHE JOJDKHBI OTpaXKaTh
c(hOpMUPOBAHHOCTH Y OOYJAIOIIHNXCS YMEHUM:

WCIIOJb30BATh MOHATHSA: CUCTEMa OTCUETa, MaTepUabHAs TOYKA, TPACKTOPHS, OTHOCHUTEIHHOCTD
MEXaHUYECKOTO JIBIDKCHUSI, nedopmarus (ympyrasi, TJIaCTHYECKas ), TpeHue,
[EHTPOCTPEMHUTEIILHOE YCKOPEHHE, HEBECOMOCTh W TIEPErpy3KH, ICHTP TSHKECTH, a0COJIFOTHO
TBEPIIOE TEJO, IIEHTP TSHKECTHU TBEPIOTO Teja, PAaBHOBECHE, MEXaHUYECKUE KOJICOAHUS U BOJIHBI,
3BYK, MH(Pa3BYK M YIbTPA3BYK, AJICKTPOMArHUTHBIC BOJIHBI, IIKAJIa 3JICKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JATbHO30PKOCTh, CHEKTPhI MCIYCKaHHS W TOTJIOIIEHUs, anbda-, Oera- u
ramMMa-u3JIydeHUs], U30TOIIbI, SIePHAsT YHEPTeTHKA,;

pa3nuyath  sBICHHS ~(PaBHOMEPHOE ¥  HEPAaBHOMEPHOE  MPSIMOJIMHEHHOE  JIBUXKCHHE,
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE JBMKEHHE, CBOOOIHOE TaJICHUE TeJl, PABHOMEPHOE JIBUKCHUE
10 OKPYXHOCTH, B3aUMOJICHCTBUE TEJI, PEAKTUBHOC JBIDKEHHE, KOJIeOATeIbHOE JBIKCHUC
(3aTyxarolue 1 BBIHY)KICHHBIC KOJICOAHUs), pe30HAHC, BOJIHOBOE IBW)KCHHUE, OTPAKCHUE 3BYKA,
NPSIMOJIMHEHHOE PACIPOCTPAaHCHUE, OTPAKEHHE W IPEJIOMJICHHE CBETa, IOJIHOC BHYTpPEHHEE
OTpa)XEHHE CBETa, Pa3NO’KEHUE OEIOT0 CBETa B CIHEKTP M CIIOXKEHHE CIEKTPalbHBIX I[BETOB,
JMCTIEpCUsT CBETA, €CTECTBEHHAs pPaJMOAKTUBHOCTh, BO3HHKHOBEHHE JIMHEWYATOTO CIEKTpa
W3ITy4eHHs) M0 OMHCAHHUIO WX XapaKTEePHBIX CBONCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX
JTaHHOE (PU3UUYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBIEHNE U3YUYEHHBIX (PU3UUECKUX SBICHUN B OKPYXKAIOIIeM MUpPE (B TOM 4YHCIe
(buznueckue SIBICHUS B MPHUPOJIE: MPUIMBBI U OTJIMUBBI, JBUKEHHE TUIaHeT CONHEYHOW CHCTEMBI,
PEaKTUBHOE JBI)KCHHE >KHUBBIX OPraHW3MOB, BOCHPUSATHE 3BYKOB YXHMBOTHBIMH, 3€MIIETPSICEHUE,
ceificMHYecKre BOJIHBI, IyHAMH, 9X0, [IBETa TeJ, ONTUYECKUE SBICHUS B IPUPOJIE, OMOTIOTHIECKOe
JeCTBHE BUIUMOTO, YIbTPapUOIIETOBOTO U PEHTTEHOBCKOTO W3IMYYCHHI, €CTECTBEHHBII
pPaMOaKTUBHBIN (OH, KOCMUYECKHE JIy4d, PATUOAKTUBHOE M3IIyUYE€HHE MPHUPOJHBIX MUHEPAJIOB,
JeCTBHE paJUMOAKTUBHBIX W3JIyYEHWH HA OpPraHW3M 4YeJIOBEeKa), MPH ITOM MEPEBOIUTH



MPAaKTUYECKYIO 337auy B y4eOHYIO, BBIJCIATH CYIIECTBEHHBIE CBOHCTBA (IIPU3HAKH) (HUZNUIECKUX
SIBJICHUI;

OTIMICHIBATh M3YYCHHBIC CBOMCTBA TEN U (PU3UUECKUE SBIICHUS, UCIIONB3YS (PHU3NUCCKIE BEITUIHMHBI
(cpemHsii W MUHOBEHHAs CKOpPOCTh Tejla TP HEPABHOMEPHOM JBW)KCHHH, YCKOPEHHE,
nepeMeIieHue, MmyTh, YrioBas CKOPOCTh, CUJIa TPEHUS, CHJIa YIIPYrOCTH, CHJIa TSHKECTH, YCKOpEHHE
CBOOOJTHOTO TaJeHHs, BEC Teja, HMITYJbC Tella, WMIYIbC CHJIBI, MEXaHWYecKas paborta u
MOIITHOCTh, TIOTEHIMATbHASL SHEPTHS Tella, TIOJHITOTO HaJl IOBEPXHOCTHIO 3€MIIH, MOTEHIIHAIbHAS
JHEPrusi C)KATOU MPYKUHBI, KHHETUYCCKAsT DHEPTHs, MOJTHAS MEXaHWUYECKas SHEpPrus, MEpUoI U
9yacToTa KoJjeOaHHi, JUTMHA BOJHBI, TPOMKOCTD 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, IIOKA3aTeNb
MIPEIIOMIICHUS CPEIbl), TIPH ONMCAHUU MPABWIBHO TPAKTOBATH (PU3MUYECKUN CMBICI HCIIOJIh3yEeMbIX
BEITUYHMH, 0003HAYCHHS W CIUHUIIBI (PU3UYCCKUX BEIMYMH, HAXOJUTh (DOPMYIIBI, CBSI3BIBAIOIIHC
TaHHYIO (U3HUYECKYI0 BEIMYMHY C JPYTMMU BEIUYHHAMH, CTPOUTH TpadUKH HW3YYIEHHBIX
3aBUCHMOCTEH (PU3NICCKUX BEITHYNH;

XapaKTepU30BaTh CBOMCTBA T, (PU3MUECKHUE SBICHUS U TPOIIECCHI, UCTIOIB3YS 3aKOH COXPaHEHHS
SHEPTUH, 3aKOH BCEMHUPHOTO  TATOTCHHS, TIPUHIUIN  CYICPIO3UIMN  CHJI, PUHIIHII
oTHOcHTeNbHOCTH ["anmuies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAKECHUS
W TIpEJIOMJICHHS CBETa, 3aKOHBI COXPAHEHUS 3apsJ0BOTO W MAacCOBOTO YHCEN TPH SICPHBIX
peaKkmusx, TpH OSTOM JaBaTh CIOBECHYIO (OPMYTHUPOBKY 3aKOHa U 3alHChIBAThH  €T0
MaTeMaTHIEeCKOE BBIPAKCHNE;

OOBSICHATH (PU3MUYECKHE TPOIECChl W CBOIMCTBA TEN, B TOM YHCIE M B KOHTEKCTE CHUTYalHid
MIPAKTUKO-OPUCHTUPOBAHHOTO XapaKTepa: BBISABIATh MPUYUHHO--CIICICTBEHHBIC CBS3H, CTPOUTH
00BbsCHEHHE M3 2—3 JIOTHYECKUX IIaroB ¢ OMOpoi Ha 2—3 M3YYCHHBIX CBOWCTBA (PH3MUECKUX
SIBJICHUH, (PU3HMUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIC 3a/1a4 (OMUPAIOIIUECS Ha CUCTEMY M3 2—3 ypaBHEHUH ), UCTIONIb3Ys 3aKOHBI U
dbopMynbl, cBsA3bIBatOIIME (U3WYECKUE BEIMYMHBI: HAa OCHOBE aHajiu3a YCJIOBUS 3aJaud
3alMChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEAOCTAIOMIME WM W30BITOUYHBIE JTaHHBIE, BHIOMPATH
3aKOHBI M (QOpMyNbl, HEOOXOOUMBIE Uil pElIeHUs, MIPOBOAUTH pPAcUY€Thl M OICHUBATh
PEATUCTUYHOCTD OJTYYSHHOTO 3HaYeHUST GU3NYECKOM BETUUHHBI;

pacrno3HaBaTh MPOOJEMbl, KOTOPHIE MOXKHO PEHIUTh IPH [OMOIIU (PU3NYECKUX METOJIOB,
UCIIOJIb3YSl OINMCAaHWE MCCIEAOBAHUSA, BBIICIATH IMPOBEPAEMOE MPEANOJI0KEHHE, OICHUBAThH
MPaBWIBHOCTh TOPSAJKA MPOBEICHUS HCCIENOBaHUS, JeJaThb BBIBOJBL, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOICHUH U OIBITOB;

MPOBOJUTH OMBITBI MO HAOMIOACHUIO (U3NYECKUX SBICHUN WU (PUINYECKHMX CBOMCTB Te
(u3yyeHne BTOPOTO 3akoHa HBIOTOHA, 3aKOHA COXpaHEHHsS SHEPrUH, 3aBUCHUMOCTH IEpPHOJIA
KoJieOaHU MPYKUHHOTO MasiTHUKA OT MacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIUTYAbl MajblX KoJIeOaHHM, MPSMOJMHEHHOE pacIpOCTpaHEHUE CBETa, pas3iioxkeHHe Oernoro
CBETa B CIIEKTP, U3YYCHHE CBOICTB M300pa)KeHHs B IUIOCKOM 3e€pKalie M CBONCTB M300pa’KeHUs
npenMeTa B coOuparole TuH3e, HaOMoIeHne CIUIOIIHBIX U JTHHEHYaThIX CIIEKTPOB H3ITY4eHUs):
CaMOCTOSITENILHO cOOMpaTh YCTaHOBKY M3 M30BITOUHOTO Habopa 00OpYHAOBaHMSI, OMHUCHIBATH XOJI
OTIBITA M €T0 Pe3yIbTaThl, GOPMYIHUPOBATEH BHIBOIBI,

MPOBOJNUTHh TMPH HEOOXOJMMOCTH CEPHUI0 MPSMBIX U3MEpPEHUH, Omperenss cpelHee 3HaueHue
u3MepsieMoil BenmuuMHbI ((DOKYyCHOE pacCTOsHHE cOOHparolieil TUH3bI), 00OCHOBBIBATH BHIOOD
crioco0a u3MepeHus (M3MEpUTEIHLHOTO Ipudopa);

MPOBOJUTHh HCCIEAOBAHNUE 3aBUCHUMOCTEH (DM3MYECKUX BEIWYMH C HCIHOJIB30BAHUEM TMPSIMBIX
M3MepeHuil (3aBUCUMOCTh MyTH OT BPEMEHU MpPHU PAaBHOYCKOPEHHOM JBIKEHUHM 0Oe3 HayallbHOU
CKOPOCTH, MepHojia KoieOaH! MaTeMaTH4ecKoro MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YTJia
OTpaXeHHsI CBeTa OT Yrila MaJeHUs W yriia MPeloOMJICHHs OT yria MaJeHus): TIIaHUPOBATh
HCCIIeIOBAaHUE, CAMOCTOSTENIHHO COOMpaTh YCTAaHOBKY, (PUKCHUPOBATH PE3yAbTaThl MOITYYEHHOUH



3aBHCUMOCTH (PU3MYECKHX BEJIMYUH B BHJE TaOIUIl U rpadUKOB, JeIaTh BBIBOJBI [0 PE3yJIbTaTaM
UCCIICI0BaHUS;

MIPOBOJIUTh KOCBEHHBIC M3MEpEHHs (PU3NUECKUX BEIUYHH (CPETHsSI CKOPOCTh U YCKOPEHHE Tema
IIpU PaBHOYCKOPEHHOM JIBWKCHHH, YCKOpEHHE CBOOOJHOTO TMajeHus, XKECTKOCTh NPYKHHBI,
KOA(QQHUIMEHT TPEHUS CKOJBKEHHS, MEXaHW4YecKas pabdoTa M MOIIHOCTh, YacTOTa M TEPHOJ
KoJIeOaHUH MaTEeMaTUYeCKOTO U MPY)KMHHOTO MAasTHUKOB, ONITUYECKAsi CHJIa COOMpArOIIei JIMH3HI,
panMoaKTUBHBIA ()OH): TUIAHMPOBATH M3MEPEHUs, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUSs, CIIEAYS MPEII0KEHHONH MHCTPYKIIUH, BBIYHCIATh 3HAUCHHE BETUYUHBI U
aHAJM3UPOBATH MOJyYCHHBIE PE3YIBTATHI C YIETOM 3aIaHHOMN MOTPEITHOCTH H3MEPEHHIA;
coOro1aTh MpaBUIa TEXHUKH 0€30TIaCHOCTH TPU padoTe ¢ JIa00paTOPHBIM 000PYIOBAHHEM;
pa3nuyaTth OCHOBHBIC MPHU3HAKM W3YYCHHBIX (U3NYECKUX MOJENCH: MaTrephajbHas TOYKa,
a0COJIIOTHO TBEPJIOE TENIO, TOYSUHBIM UCTOYHUK CBETA, JIyd, TOHKAs JIMH3A, TUIAHETapHAs MOJIENb
aToMa, HyKJIOHHAsI MOJIENIb aTOMHOTO S/1pa;

XapaKTepU30BaTh TPUHIMIIEI JEHCTBHS HM3YYCHHBIX NMPHOOPOB M TEXHHYECKHX YCTPOUCTB C
OTOpO HAa WX OmUcaHus (B TOM YHCIE: CIHUAOMETp, MATYMKH IIOJIOKEHUS, PACCTOSHHUSA W
YCKOPEHHS, pakKeTa, »dXOJOT, OYKH, TIepUCKOI, (oToammapar, ONTHYECKHE CBETOBOJPI,
CTIEKTPOCKOM, J03UMETp, KaMepa BuIIbcOHa), WCIONB3YyS 3HAHUS O CBOMCTBAaX (H3UIECKUX
SIBIICHUN ¥ HEO0X0AUMBbIE PU3NYEeCKHe 3aKOHOMEPHOCTH;

UCTIONb30BaTh CXEMbl UM CXEMaTHYHbIE PHCYHKH W3YYCHHBIX TEXHUYECKHX YCTPOWCTB,
M3MEPHUTEIBHBIX TPUOOPOB M TEXHOJIOTHYECKHUX MPOIIECCOB MPU PEIICHUH YIeOHO--TIPAKTUIECKUX
3a7a4, ONTHYECKHE CXEMBI ISl TIOCTPOCHUS M300paXeHHWH B TUIOCKOM 3€pKayie M COOMparomieit
JIUH3E;

MPUBOJUTH MPUMEpPHl (HAXOAUTh WHGOPMALKMIO O MpHUMEpax) MPAKTUYECKOTO HCIOJIb30BAHUS
(bM3UYECKUX 3HAHUW B TTOBCEIHEBHOW KU3HU ISl 0OecriedeHus 0€30TacCHOCTH MPU OOpaIeHUH C
npubopaMu U TEXHUYECKUMHU YCTPOICTBAMH, COXpAaHEHHUS 30pOBbS U COOIIOACHHS HOPM
HKOJIOTMYECKOT0 TIOBE/ICHUS B OKPY’KaIoLlEel Cpene;

OCYILIECTBIISATh MOUCK HMH(popmanuu ¢usznyeckoro coaepxanus B VHTepHETe, caMOCTOATEIHHO
dbopMynupys TOHMCKOBBIA 3ampoC, HAXOAWTh IYTH ONpPEIECNICHUS JAOCTOBEPHOCTH MOJIYYEHHOMH
nH(pOpMAalLIUK HA OCHOBE UMEIOIIMXCS 3HAHUH U JIOTIOJIHUTEIbHBIX HCTOYHUKOB;

UCIOJIb30BAaTh IMPHU  BBIMIOJHEHUU Y4EeOHBIX 3aJaHUM HAy4YHO--TIONMYJSIPHYIO  JIUTEPaTypy
(bu3MYECKOTO COJEp)KAHUS, CIPABOYHbIE MaTepHalibl, pecypchbl ceTu VIHTepHEeT, BIaAeTh
npuéMaMu KOHCIEKTHPOBAHHUS TEKCTa, NpeoOpazoBaHus HHPOpMaMM M3 OJHON 3HAKOBOI
CUCTEMBI B JAPYTYIO;

co37aBaThb COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOLIEHUS Ha OCHOBE HUHGpOpMAIUU U3
HECKOJIbKUX HUCTOYHUKOB (PU3NYECKOTO COJAEPKaHUSA, MYOIUYHO TMPEICTaBIsATh PE3yabTaThl
MPOEKTHOM WJIM HCCIEAOBATENCKON JESITeNbHOCTH, MPU STOM TIPaMOTHO UCHOJIb30BaTh
W3YYCHHBIN MOHATHUIHBIN anmapar u3ydyaeMoro paszzenia (GU3UKU U COMPOBOKIATh BHICTYIUICHUE
Ipe3eHTaIuen ¢ yuéToM 0COOEHHOCTEHN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HaumeHnoBaHue pa3ejioB U TeM KosnuyecTBo 4acos DJIeKTPOHHBbIE
n/n MpPOrpaMmabl Bcero Kontpoabubie | IlpakTuueckue | (uupoBbIe)
padoTsI padoThbI o0pa3oBaTte/ibHbIE
pecypcsl
Pa3nes 1. @u3uka M e€ poJib B NO3HAHUHN OKPY/KAKOLIEro MIUpa
11 ®du3zurka - Hayka o IpUpoJIe 2 bubnuoreka [IOK
https://m.edso0.ru/7f416194
1.2 du3nyecKne BeITNINHBI 2 1 bu6morteka [IOK
https://m.edso0.ru/7f416194
1.3 EcTtecTBeHHOHAy4YHBIN METO/1 TO3HAHUS 2 1 bubnuoreka [JOK
https://m.edsoo0.ru/7f416194
Wroro mno pazueny 6
Paspnen 2. IleppoHayasibHbIe CBeICHUSI 0 CTPOCHUH BEIECTBA
2.1 CrpoeHue BemiecTBa 1 bubnuoreka [JOK
https://m.edsoo0.ru/7f416194
2.2 JIBr>KeHUE U B3aMMO/ICHCTBHE YaCTHI] 2 1 bu6moreka [IOK
BEIECTBA https://m.edsoo0.ru/7f416194
2.3 ArperaTHble COCTOSIHHSI BEIIECTBA 2 bu6mmoreka [IOK
https://m.edsoo0.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:keHue U B3auMojeiicTBUe TeJl
3.1 MexaHnuecKkoe NBIKEHNE 3 bu6mmoreka [IOK
https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, MIOTHOCTh 4 1 bu6mmoreka [JOK
https://m.edso0.ru/7f416194
3.3 Cuna. Bunp! cun 14 1 2 bu6mmoreka [JOK
https://m.edso0.ru/7f416194
Hroro no paszneny 21
Pasnen 4. /laBieHue TBEPABIX TeJl, s KMIKOCTEH M ra3oB
4.1 Hasnenue. Ilepenava naBnenus TBEpABIMU 3 bubnuorexa [IOK
TeNaMH, )KUIKOCTAMH U Fa3aMHu https://m.edso0.ru/7f416194
4.2 JlaBlieHUE KUJTKOCTH 5 bubmuoreka [JOK

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




4.3 ATtMmocdepHoe aaBiieHne 6 bubnmoreka [JOK
https://m.edso0.ru/7f416194
4.4 JleiicTBHE )KUAKOCTH U ra3a Ha NOTPYKEHHOE 7 1 3 bubnuorexa [JOK
B HUX TeJIO https://m.edso0.ru/7f416194
Uroro no pazgeny 21
Pa3nea 5. PaGora u MomiHOCTb. JHEprus
5.1 PaboTa 1 MOIIHOCTH 3 1 bu6mmoreka [IOK
https://m.edso0.ru/7f416194
5.2 [IpocTeie MeEXaHU3MBI 5) 1 bubnuoreka [JOK
https://m.edso0.ru/7f416194
5.3 MexaHundeckast SHEpPTrUst 4 1 1 bubnuoreka [IOK
https://m.edso0.ru/7f416194
Uroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 3 12
8 KUIACC
Ne ni/m HanmeHoBaHMe pa3je/ioB U TeM KosunyecTBo yacoB JJIeKTPOHHbIE
MpPOrpaMmabl Bcero Kontposbubie | Ilpaktuueckue | (uudposbie)
padoThI padoThI o0pasoBaTe/bHbIEC
pecypchbl
Pa3znea 1. TenioBble siBJIeHUSA
1.1 CtpoeHue u CBOICTBA BElEeCTBA 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
1.2 Tennosie mporecch 21 1 5 bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
Wroro no pazneny 28
Paznea 2. DyiekTpu4yecKue 1 MATHUTHBIE SIBJICHUSA
2.1 DIEeKTpUYECKUE 3apsiibl. 3apsyKeHHbIE Tena 7 1 bubnuoreka [JOK
W UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 IToCTOSIHHBIN 2NEKTPUYECKUI TOK 20 1 7 bubnuoreka [IOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbI€ SIBICHUS 6 1 15 bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce
2.4 ONEeKTpOMarHuTHAasI NHIYKIHS 4 bubnuorexa [IOK
https://m.edsoo.ru/7f4181ce




Hroro no pazneny

37

PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5
9 KUIACC
Ne ni/m HaumeHoBaHue pa3/ejioB U TeM MPOrPaMMBbl KoaunuyecTBo yacon DJIEeKTPOHHBbIE
Bcero Kontpoabsubie | Ilpaktuyeckue | (uudpoBbie)
padoThbI padoThbI o0pa3oBaTe/ibHbIE
pecypchbl
Paznea 1. Mexannyeckue siBJ1eHUs
11 MexaHn4decKkoe IBHKEHUE U CIIOCOOBI €70 OTTMCAaHUS 10 1 bubmmoreka [{OK
https://m.edsoo.ru/7f41a4a6
1.2 B3aumoerictBre Tel 20 1 3 bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUS 10 3 bubmorexa [IOK
https://m.edsoo.ru/7f41a4a6
Wroro mo pazueny 40
Pa3nen 2. Mexanu4eckue K0J1e0aHUA M BOJHBI
2.1 MexaHndeckre KojaeOaHus 7 3 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
2.2 MexaHu4ecKkne BOJHBI. 3BYK 8 1 3 bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3znes 3. DileKTPOMATrHUTHOE 110JI€ M JIEKTPOMArHUTHbIE BOJIHbI
3.1 DIEeKTPOMAarHUTHOE T0JI€ M 3JIEKTPOMArHUTHBIE BOJTHBI 6 2 bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6
Pa3znen 4. CBeToBbI€E IBJICHUSA
4.1 3aKOHBI pacIpOCTPAHEHHUSI CBETA 6 2 bubnunoreka [JOK
https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ oNITHYECKHE TPUOOPHI 6 3 bubnuoreka [IOK
https://m.edsoo.ru/7f41a4a6
4.3 PaznoxeHue 6e10ro cBeTa B CIEKTP 3 2 bubnuoreka [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Pa3nen 5. KBaHnTOBLIE SIBJIEHUS




5.1 Henyckanue v NOIOMEHne CBETa aTOMOM 4 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6
5.2 CrpoeHue aTOMHOTO siipa 6 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6
5.3 SnepHpie peakuuun 7 1 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. IloBTopuTeibHO-0000 a0 1M I MOAYJIb
6.1 [ToBTOpeHue u 06001IeHNE conepxKaHus Kypca (pU3UKH 9 2 bubnuorexa [JOK
3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro mno pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 \ 27
MOYPOYHOE IIJNIAHUPOBAHUE
7 KJIACC
Nen/m | Tema ypoka KosunyecTBo yacoB JJIeKTPOHHBbIE HU(PPOBHIE
Bcero Kontpoabnbie | IlpakTuyeckue | 00pa3oBaTejbHBbIE
padoThbI padoThl pecypcbl
1 dusnka — HayKa 0 Mpupoe. SABICHUS TPUPOIBI 1
2 DuznyecKue sIBICHUs 1
3 dusnyecKre BEINYUHBI U X U3MEPCHUE 1
4 Ypok-uccnenosanue "M3mMepeHne TeMrneparypsl Ipu 1 1
MTOMOIIY JKUJIKOCTHOTO TEPMOMETPA U IaTUUKa
Temmneparypbl”
5 MeTtoapl HayuHOTO MO3HaHUs. Onrcanue GU3NIECKIX 1 bubnmuoreka [JOK
SIBIIEHUU C TIOMOIIBIO MOJIEJIEN https://m.edsoo.ru/ff09f72a
6 Ypok-uccienoBanue "[IpoBepka rumoTesbl: 1aIbHOCTh 1 1
noJi€Ta mapuka, MyIeHHOT0 TOPU30HTAIBHO, TeM OOJIbIIIE,
yeM OoJibllie BhICOTA MycKa'
7 Crpoenue BemiectBa. OMBITHI, TOKa3bIBAIOLINE TUCKPETHOE 1 bubnunoreka [JOK
CTpPOEHHE BeIeCcTBa https://m.edsoo.ru/ff09fe0a
8 JIBM>KeHHE YacTuIl BellecTBa 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0a013e
9 Ypok-uccienoBanue «ONbITH M0 HAOIIOACHUIO TETIJIOBOTO 1 1
paciupeHus ra3oB»
10 ArperatHble COCTOSIHHSI BEIIECTBA 1




11 OcoOeHHOCTH arperaTHbIX COCTOSIHUH Bobl. O000IeHe bubnuorexa [JOK
o pazaeny «llepBoHavanbHbIC CBEJCHUS O CTPOCHUH https://m.edsoo.ru/ff0a0378
BELIECTBA»
12 Mexannueckoe 1BrUxkeHue. PaBHOMEpHOE 1 HEPAaBHOMEPHOE bubnuorexa [JOK
JBHKEHHE https://m.edsoo.ru/ff0a05c6
13 Ckopoctb. Enunuiiel ckopoctu bubnuorexa [JOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nmytu u BpeMeHU ABUKEHUSA bubnuorexa [JOK
https://m.edsoo.ru/ff0a0ae4
15 Wuepuus. Macca — Mepa HHEPTHOCTHU Tel bubnnorexa [JOK
https://m.edsoo.ru/ff0a0c10
16 [TmoTHOCTH BemiecTBa. PacueT Macchl 1 00beMa Tela 1Mo ero bubmmoreka [{OK
TUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHnas pabota «OmnpeneneHne MmI0OTHOCTUA TBEPIOTO
Tena»
18 Pemenne 3amau mo teme "llmoTHOCTE BemecTna" bu6moreka [IOK
https://m.edsoo.ru/ff0al23c
19 Cuna Kak XapaKTepucTHKa B3auMoaercTBus Ten. Criia
ynpyroctu. 3akoH I'yka
20 JlabGopaTtopHnas pabota «/3y4eHne 3aBUCUMOCTH
pactsbkeHus (nedopmarii) Npy>KUHBI OT MPUII0KEHHON
CHJIBI»
21 [[IBnenue TsroTenus. Cuia TSHKECTH
22 CBsI3b MKy CUJIOHN TSKECTH M Maccol Tena. Bec tena. bu6mmoreka [JOK
Pemenue 3amau no teme "Cuna tsoxectn” https://m.edsoo.ru/ff0al778
23 Cuita TsKecTd Ha Ipyrux miianerax. usnueckue bubnmuorexka [JOK
XapaKTEPUCTUKH [TAHET https://m.edsoo.ru/ff0a1502
24 N3mepenue cu. lunamometp bubnnoreka [JOK
https://m.edsoo.ru/ff0al8cc
25 Bec Tena. HeBecomocTh bubnuoreka [JOK
https://m.edsoo.ru/ff0al778
26 CnosxeHune 1ByX CWJI, HallpaBJICHHBIX 110 OJHOMN IPSIMOM. bubnuoreka [IOK
PaBHOfeiicTBYIOIIAs CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3anau no teme "PaBHoaelcTByOIAs crl'”
28 Cuna tpenus u e€ Buapl. TpeHue B IpUpoJIE U TEXHUKE bubnuoreka [IOK
https://m.edsoo.ru/ff0alb9c
29 JlabopatopHas pabota «/3ydeHne 3aBUCUMOCTH CUJIbI bubnuoreka [IOK




TPCHUSA CKOJILXKCHUA OT CUJIBI JABJICHUSA U XapaKTCpa
COIIPUKACAIOIIUXCS HOBerHOCTefI))

https://m.edsoo.ru/ff0alcc8

30 Pemenue 3a1a4y Ha onpe/esieHne PaBHOICHCTBYIONIEH CHITBI
31 Pemenue 3a1a4 o remam: «Bec tenay, «I'papuueckoe bubnuorexa [JOK
n3o0paxkenue cui, «Cuitbl», «PaBHOJCHCTBYIOIIAS CHID) https://m.edsoo.ru/ff0alde0
32 KonTposashas pabora o temam: «Mexanudeckoe
IBIDKEHHEY, «Macca, INIOTHOCTEY, «Bec Temay,
«['paduueckoe n3obpakenue cuim, «Cuibn
33 Hasnenne. CriocoObl YMEHBIIICHUS U YBEITMUCHUS TaBIICHUS bubmmoreka [JOK
https://m.edsoo.ru/ff0a20a6
34 JlaBnenue ra3za. 3aBUCUMOCTb JIaBJICHUsI Ta3a OT 00bEMa, bubnuoreka [JOK
TEMIIEPATYPHI https://m.edsoo.ru/ff0a2376
35 [Tepenaua naBiieHUst TBEPABIMU TEJIAMHU, )KUIKOCTIMHU U bubnuoreka [JOK
razamu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBiaeHue B )KUJIKOCTH Y ra3e, BBI3BAHHOE JICMCTBUEM CHJIbI bu6moreka [IOK
TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau o teme «JlaBieHue B )KUAKOCTH U Tas3e. bu6moreka [IOK
3akoH [lackais» https://m.edsoo.ru/ff0a2826
38 Coo0mmaronmecs: cocyapl bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2970
39 IMuapaBnuueckuii mpece bubmuorexa [JOK
https://m.edsoo.ru/ff0a3136
40 MaunomeTtpsl. [lopiiHeBoit )KMAKOCTHBINA HACOC
41 AtMocdepa 3emitr ¥ MPUYUHBI €€ CYIIECTBOBAHUS bubnmuoreka [JOK
https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3myxa. ATmMocdepHOe 1aBlieHHE bubnmuorexka [JOK
https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmocdeproro aasinenus. Onsit Toppudeniu bubnunoreka [JOK
https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTH aTMOC(HEPHOTO JABJICHHS OT BBICOTHI HaJl bu6mmoreka [JOK
YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 bapometp-anepouns. ATMocepHoe JaBleHHE Ha bubnuoreka [IOK
pa3IUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amgay no teme " AtmochepHoe gaBieHue"
47 JlelicTBue )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TEJNO. bubnunoreka [JOK
ApxuMeJioBa cuia https://m.edsoo0.ru/ff0a3276
48 JlaGopatopHas pabota «Onpesienenne BbITaIKUBAIONIeH bubnuorexa [IOK




CHJIBI, ICHCTBYIOIIEN Ha TEJIO, IOTPYKEHHOE B KHUJIKOCTbY

https://m.edsoo.ru/ff0a33fc

49 JlaboparopHnas padota mo teme «lccnenoBanue 1 bubnmoreka [JOK
3aBUCHMOCTH Beca TeJa B BOJIC OT 00bEMa MOTPYKEHHOM B https://m.edsoo.ru/ff0a3514
KUJKOCTh YaCTU TEJIa»
50 [TnaBanue Ten bubnmoreka [JOK
https://m.edsoo.ru/ff0a3a96
51 Jlaboparopuas padota "KoHCTpyrpoBaHUE apeoMeTpa WIn 1
KOHCTPYHPOBAHUE JIOJKU U OIIPE/ICIICHHIE e
rpy3onoapEMHOCTH"
52 Pemenue 3anau no temam: «IlnaBanue cynos. bubnnorexa [JOK
Bo3nyxormiaBanuey, «JlaBieHue TBEPABIX TEM, KHUIKOCTEH https://m.edsoo.ru/ff0a3654
Y Ta30B»
53 KonTponsHas paborta no teme «JlaBjieHne TBEpAbIX Tell,
YKUJIKOCTEN U Ta30B»
54 Mexanudeckast pabora bubnuorexa [JOK
https://m.edsoo.ru/ff0a3f82
55 MomnocTts. EquHUNEI MOIITHOCTH bu6moreka [IOK
https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenosanue "Pacu€t MOImHOCTH, pa3BUBAaEMOM MPHU 1
noanéMe o Jectauiie"
57 ITpocTeie Mexanu3mbl. Peryar. PaBHOBecHe cril Ha ppryare
58 Peruaru B Texuuke, ObITy U nipupoje. Jlabopatopnas pabora 0.5 bubmuorexa [JOK
«MccnenoBanue yCaOBHIE PAaBHOBECHS phlyaray https://m.edsoo.ru/ff0a478e
59 Pemenue 3aga4 no teme «YClIOBUS pABHOBECHUS pblYyara bubnmuorexka [JOK
https://m.edsoo.ru/ff0a48a6
60 KoaddumumenT nosesnoro aecTBus MEXaHU3Ma. 0.5
JlaGopaTtopHnas pabora «M3mepenne KII/l HakmoHHOM
TJIOCKOCTH
61 Pemenue 3agau no reme "Pabora, momuocts, KIT/" bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48
62 Mexannyeckas sHeprus. Kunernueckas u noTeHIMaIbHAS bubnnoreka [JOK
SHEPrusi https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEeHHsI MEXaHMYeCKOW YHEPTHH bubnunoreka [JOK
https://m.edsoo.ru/ff0a4360
64 YPOK-3KCIIEPUMEHT 10 TeEME "DKCIEPUMEHTAIBLHOE 1

ONpCACIICHUEC NU3MCHCHUA KHHETHYECKOM U IMOTESHIIUAIbHOU
OHCPTHU IIPU CKATBLIBAHWU TCJIA T10 HaAKJIIOHHOH INTOCKOCTH"




65 KonTpomnpHas padora o Teme «Pabota u MOIITHOCTB. 1 1
OHeprus»
66 PesepBHeIit ypok. PaboTta ¢ TekcTamu 1o Teme 1 bubnmoreka [JOK
"MexaHn4ecKoe JBIKeHue" https://m.edsoo.ru/ff0adee6
67 Pesepubliit ypok. Pabota ¢ Tekcramu o teme "JlaBrienue 1 bubnuorexa [JOK
TBEPBIX TEJI, XKUJKOCTEH 1 ra3oB" https://m.edsoo.ru/ff0a4ffe
68 PesepBHeIit ypok. Pabota ¢ TekcTamu o Teme "PaboTa. 1
MormHocts. DHeprus"”
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 12
8 KJIACC
Ne n/m Tema ypoka KoaunuecTBO YacoB DJIeKTPOHHBbIE HU(PPOBHIE
Bcero Konrpoabubie | IlpakTuueckue | o0pasoBaTejbHbIE
padoThbI padoThl pecypcbl
1 OCHOBHBIE NOJIO)KEHUS MOJIEKYIISIPHO-KUHETUYECKON 1 bubnuoreka [IOK
TEOPHH M UX OIBITHBIC MOITBEPIKIACHHSI https://m.edsoo.ru/ff0a5256
2 Macca u pa3mMep aTOMOB U MOJIEKYJT 1
3 Mogenu TBEPIOTO, )KUIKOTO M Ta3000pa3HOTO COCTOSTHUMN 1 bu6mmoreka [IOK
BEII[ECTBA https://m.edsoo.ru/ff0a540e
4 OObsicHEHHE CBOMCTB TBEPOTO, )KUJIKOTO M Ta3000pa3HOTO 1
COCTOSIHMI BEIIECTBA HA OCHOBE MOJIOKEHUN MOJIEKYIISIPHO-
KMHETUYECKOI Teopuu
5 Kpucranmmaeckue u amopdabie Tena 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanuuIsipHOCTh. [loBepxHOCTHOE 1 bubmuoreka [JOK
HATSDKCHHE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIMpeHne U CKATHE 1 bubnunoreka [JOK
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBs3b TeMIIEpaTypbl CO CKOPOCTHIO 1
TEIJIOBOTO JBUKCHUS YACTHII
9 Buytpennss sHeprus. CriocoObl H3MEHEHHs BHYTpEHHEH 1 bubnuoreka [IOK
SHEPruu https://m.edsoo.ru/ff0a5c60
10 Buas! Tennonepenaun 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0a6412
11 VYpoxk-koHpepenuus "[IpakTuyeckoe UCTOIb30BaHNUE 1 1 bubnuoreka [IOK

TETJIOBBIX CBOWMCTB BEIIECTB U MaTEPUAJIOB B IIEJISIX
sHeprocoepexeHus"

https://m.edsoo.ru/ff0a65c0




12 KommaecTBo TemnoTel. Y nenbHas TEIIOEMKOCTh bu6mmoreka [{OK
https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TerioBoro 6anganca. TemiooOMeH 1 TeIIoBoe bubmmoreka [IOK
paBHOBEcHE https://m.edsoo.ru/ff0a7088
14 JIaGopatopHas pabota "HccnenoBanue sBICHUS bubmoreka [IOK
TEII000MeHa MPU CMEIIMBAHUY XOJIOTHOM U TOpsUeit https://m.edsoo.ru/ff0a6a98
BOJBI"
15 PacueT xosn4ecTBa TEILIOTHI, HEOOXOIUMOTO IJIsT
HArpeBaHUs TEJIA U BBIICISEMOTO UM TTPH OXJIKICHUN
16 JlabopaTtopHnas pabota "OnpeneneHue yaeabHON bubnuoreka [JOK
TEIUIOEMKOCTH BerecTna' https://m.edsoo.ru/ff0a6bb0
17 DOHeprus TOIIMBa. Y iebHasl TEMJI0Ta CTOPAHUS bubnnorexa [JOK
https://m.edsoo.ru/ff0a7b5a
18 [InaBnenue u oTBEpACBaHNE KPUCTATUIMUECKHUX TE. bubmuorexa [JOK
VY ienbHas TEII0Ta TUIABICHUS https://m.edsoo.ru/ff0a71d?2
19 JlabopaTtopHas pabota "OnpeneneHne yneabHON TETIOThI bubnuorexa [JOK
[J1aBJIEHUSA JIpaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBanue u koHeHcanus. Mcmapenue bubmuorexa [JOK
https://m.edsoo.ru/ff0a740c
21 Kunenue. Y nenpHas Temiora napoodpa3oBaHus U bubmuorexa [JOK
KOH/IEHCAIMH. 3aBUCUMOCTh TEMIIEPATypPhl KHUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(hEepHOTO TaBJICHUS
22 Bnaxxnocts Boznmyxa. JlabopaTopnas padota "OnpeneneHue bubmuoreka [JOK
OTHOCHTEJILHOM BIaKHOCTH BO31yxa" https://m.edsoo.ru/ff0a7628
23 Perienue 3a1a4 Ha onpe/iesieHIe BIQXKHOCTH BO3JIyXa
24 [TpuHnume! paboThl TEMIOBBIX ABUTaTeneit. [TlapoBas
TypOuHa. /[Burarenb BHyTPEHHETO CrOpaHMsI
25 KIIJI TermoBoro aurartens. TemnaoBele ABUTATEIN U bu6mmoreka [JOK
3aIlUTa OKPYXKAIOIICH CPe/Ib https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUS U MPEBPAIICHUS SHEPTHH B TEIUTOBBIX
nporieccax
27 ITonroToBka Kk KOHTPOJILHOHI paboTe 1o Teme "TennoBble bubnuoreka [IOK
sBJIeHUs. VI3MEeHeHne arperaTHbIX COCTOSTHHM BellecTBa" https://m.edsoo0.ru/ff0a83f2
28 KonTtponpHas padota o Teme "TeruioBsie sSBIEHUS. bubnuoreka [IOK
V3meHeHue arperatHbIX COCTOSTHUM BemiecTBa' https://m.edsoo.ru/ff0a86ae
29 DnexTpusalys Tel. J[Ba poja dJIeKTPUUYECKUX 3apsiI0B
30 Ypok-ucciaenoBanue "DneKTpu3aus Tel HHAYKIMEH U pu




CONPUKOCHOBEHUU"

31 B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona bubnuorexa [JOK
https://m.edsoo.ru/ff0a87e4
32 Onexrpuueckoe mnoJie. HanpssykeHHOCTh AIEKTPHUYECKOTO bubmuorexa [IOK
noJist. [TpuHIMI Cynepno3uIny AIEKTPUIECKHIX MOJICH https://m.edsoo.ru/ff0a8a0a
33 Hocurenu >nexTpudeckux 3apsaoB. IeMeHTapHbIH 3apsi.
CrpoeHue aToMa
34 [IpoBOAHMKY U AMAIEKTPUKH. 3aKOH COXPaHEHUS bubnuorexa [JOK
AIIEKTPUYECCKOTO 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3ana4 Ha TPUMEHEHUE CBOMCTB ANEKTPUUECKUX bubnuorexa [JOK
3apsiioB https://m.edsoo.ru/ff0a90cc
36 DNEKTPUUYECKUH TOK, YCIIOBHS €r0 CYIIIECTBOBAHMUS. bubmmoreka [JOK
VICTOYHUKH AJIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JleficTBUSI DEKTPUIECKOTO TOKA bubmuorexa [JOK
https://m.edsoo.ru/ff0a96b2
38 Ypok-uccienoBanue "JIeHCTBUE IJICKTPUUYSCKOTO OIS HA 1
ITPOBOJIHUKY U TUDJIEKTPUKH"
39 DNEeKTPUYECKUNA TOK B METAJIAX, KUJIKOCTSIX U Ta3ax bu6mmoreka [IOK
https://m.edsoo.ru/ff0a9838
40 DneKTpruYecKas 1enb U €€ COCTaBHbIC YaCTH
41 Cuna Toka. JlabopaTopnas padora "M3mepenue u 0.5 bubmuorexa [JOK
peryaupoBaHKe CHITbI TOKA" https://m.edsoo.ru/ff0a8bd6
42 DnekTpuyeckoe Hanpsbkenue. BonbTMmetp. JlabopaTopHas 0.5 bubnuoreka [JOK
paboTa "M3mepeHre U peryaupoBaHie HapsoKeHns " https://m.edsoo.ru/ff0adel4
43 ConpoTtuBiieHUE MIPOBOJHUKA. Y IEIBHOE CONIPOTUBIICHUE bubmuoreka [JOK
BEIIECTBA https://m.edsoo.ru/ff0aa738
44 JIaboparopHas paboTa "3aBHCUMOCTh dJEKTPHUUECKOTO 1 bubnunoreka [JOK
COIPOTHUBIICHUS MPOBOJAHUKA OT €0 JUIHHBI, IIOLIAI1 https://m.edsoo.ru/ff0aa738
MOTIEPEYHOT0 CeUeHMsI U Marepuaia”
45 3aBUCUMOCTb CUJIBI TOKA OT HalpspkeHus. 3akoH Oma jyist bu6mmoreka [JOK
y4acTKa Ieu https://m.edsoo.ru/ff0aad4a
46 JIaGopatopHas pabota "MccnenoBaHue 3aBUCUMOCTH CHITBI 1 bubnuoreka [IOK
TOKa, UAYILEro Yepe3 pe3ucTop, OT COMPOTUBICHUS https://m.edsoo.ru/ff0aa04e
pe3UCTOpa U HANIPSHKEHHS Ha pe3ucTope”
47 [TocnenoBarensHOE U MApaUIETFHOE COSAUHEHUS
MIPOBOTHUKOB
48 JlabopatopHas pabota "IIpoBepka nmpaBuia ClI0XeHUs 1 bubnuoreka [IOK




HaHpH)KeHI/Iﬁ IIpU MOCJICA0BATCIIBHOM COCIUMHCHHUHN ABYX
pe3uctopos”

https://m.edsoo0.ru/ff0aaa58

49 JIaboparopHuas padota "IIpoBepka nmpaBmiia Ijsl CHIbI TOKa 1 bubnmoreka [JOK
NP MapaJuIeIbHOM COCTMHEHHH PE3UCTOPOB" https://m.edsoo.ru/ff0aadle

50 Pemrenue 3agau Ha mpumenenue 3akona Oma st bubnuorexa [JOK
Pa3IMYHOrO COCAMHEHUS MPOBOTHUKOB https://m.edsoo.ru/ff0aaf8a

o1 PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO TOKa. 3aKoH J[>KOyIisi- bubnuoreka [JOK
Jlenma https://m.edsoo.ru/ff0ab124

52 JlabopaTtopHas pabota "Onpenenenre padoThl 1 MOITHOCTH 1 bubnuoreka [JOK
AIIEKTPHUYECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0

53 DNEeKTPUYECKUE LIETTH U MOTPEOUTENN IIEKTPUIECKOI bubnuorexa [JOK
sHepruu B ObITy. KopoTkoe 3ambIkaHKe https://m.edsoo.ru/ff0ab660

54 [ToaroroBka Kk KOHTPOJIBHOM paboTe MO TEME bubnuorexa [JOK
"DeKTpUUeCKUe 3aps/Ibl. 3apsuKEHHBIE Tea U UX https://m.edsoo.ru/ff0abd2c
B3anMOIeUCTBHS. [I0CTOSIHHBIN AJIEKTPUYECKUNA TOK"

55 KonTtponpHas padoTa o Teme "DIEeKTpUIECKUE 3apsi/Ibl. bubnuorexa [JOK
3apsuKeHHBIE TNl M UX B3auMoieiCTBHsL. [10CTOSIHHBIH https://m.edsoo.ru/ff0abea8
AIEKTPUYECKUN TOK"

56 ITocTosHHEIC MarHUTHI, UX B3aUMOJICHCTBHUE

57 Ypok-uccnenopanue "M3yueHue nosen moCTOsTHHBIX 1 bubmuorexa [JOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0

58 MaruuTHOE Tosie. MarHuTHOE T10J1e 3€MITH B €T0 3HAUYCHHE bu6mmoreka [IOK
JUIs1 )KM3HH Ha 3emiie https://m.edsoo.ru/ff0acOba

59 OnbIT OpcTena. MarHuTHOE MOJI€ JIEKTPUUYECKOTO TOKA bubmuoreka [JOK
MarHuTHOE 10JI€ KaTYIIKH C TOKOM https://m.edsoo.ru/ff0ac1d2

60 [IpuMeHeHne 3eKTPOMarHuToB B TeXHUKE. JlabopaTopHas 0.5 bubmuoreka [JOK
paborta "M3yueHre AeHCTBHUS MAarHUTHOTO MOJIS Ha https://m.edsoo.ru/ff0ac74a
MPOBOJIHUK C TOKOM"

61 DNeKTpoABUTaTeNh MOCTOSIHHOTO ToKa. Mcnonb30Banue bubnnoreka [JOK
ANEKTPOIBUTATENCH B TEXHUYECKUX YCTPOUCTBAX U HA https://m.edsoo.ru/ff0ac86¢c
tpancnopte. Jlaboparopnas padora "KoncrpyupoBanue u
n3ydeHue paboThl AeKTpoiBUraTens"”

62 OmnbiTel Dapases. 3aKOH ANMEKTPOMATHUTHOM WHIYKIIUH.

[IpaBuiio JIenua
63 OnextporeHepatop. CocoObl MOTYUYSHHSI JIEKTPUUECKO R

OHCPTrHHU. BJICKTPOCTaHI_II/II/I Ha BO300HOBJISIEMBIX
HCTOYHUKAX SHCPIrUH




64 [TonroToBka K KOHTPOJIBHOK paboOTe MO TeMe 1
"DJIeKTpUUECKHE U MAarHUTHBIC SIBJICHUS"
65 KonTpomnpHas pabora o Teme "DIeKTpuuecKue u 1 bubnmoreka [JOK
MArHUTHbIC SIBJICHUS" https://m.edsoo.ru/ff0acb14
66 PesepBHEIi ypok. Pabora ¢ TekcTtamu o Teme "TeroBsie 1 bubnmoreka [JOK
siBIeHus" https://m.edsoo.ru/ff0acc5e
67 Pesepubiit ypok. PaboTta ¢ Tekctamu o teme 1 bubnuoreka [JOK
"TIOCTOSIHHBIH IICKTPUUSCKHIA TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHEIi ypok. PaboTta ¢ TekcTamu 1o Teme "MarHuTHbIe 1
sIBJICHUS"
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 2 14.5
9 KJIACC
Ne Tema ypoka KosunyecTBo yacoB JJIeKTPOHHBbIE HU(PPOBHIE
n/n Bcero Kontpoabsubie | Ilpaktuueckue | o0pasoBarejbHbIe
padoThbI padoThl pecypcbl
1 Mexanndeckoe ABrxkeHne. MartepranbHas TOUKa 1
2 Cucrema orcuera. OTHOCHUTEILHOCTh MEXaHHYECKOTO 1 bu6mmoreka [IOK
JBYDKCHHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE TPAMOJIMHEHOE TBUKEHUE 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0ad19a
4 HepaBnomepHoe npsmosnuneitHoe apuxenue. Cpenasis u 1
MTHOBEHHAsl CKOPOCTh
5 [IpsimonrHeliHOE PaBHOYCKOPEHHOE JBHKEHUE. Y CKOPEHHUE 1 bubnuoreka [JOK
https://m.edsoo.ru/ff0ad8d4
6 CKOpoCTh MPSAMOJIUHEHHOTO PABHOYCKOPEHHOTO JIBUKEHUSI. 1
I'paduk ckopoctu
7 JlaboparopHas padota "Onpenenenrue ycKOpeHus Tena npu 1 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM JIBYKEHUH 10 HAKJIOHHOM MI0CKOCTH" https://m.edsoo.ru/ff0adb18
8 CobOoauoe nagenne ten. OneITel Nannnes 1
9 PaBHOMEpHOE IBUXKEHUE 10 OKPYKHOCTH. [lepuon u 1 bubnuoreka [IOK
gacToTa oOparieHus. JInHelHas U yriaoBasi CKOPOCTH https://m.edsoo.ru/ff0ael76
10 I{eHTpOCTpEMUTENILHOE YCKOPEHUE 1
11 Ilepselii 3akoH HproToHa. BexTop cuibl 1 bubnuorexa [IOK
https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH Helotona. PaBHozelicTByromas cuia 1 bubnuoreka [IOK




https://m.edsoo.ru/ff0ae72a

13 Tperuii 3akon Herotona. Cynepnosunus cui bubnuorexa [JOK
https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1ay Ha npuMeHeHne 3ak0HOB HproToHa bubnuorexa [JOK
https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyrocrtu. 3akoH ['yka bubnuorexa [JOK
https://m.edsoo.ru/ff0aeca2
16 Pemenue 3ana4 no teme «Cuia ynpyroctu»
17 JlaboparopHas pabota «OnpeneneHne KecTKOCTH bubnuorexa [JOK
TPYKUHBD) https://m.edsoo.ru/ff0aee28
18 Cuna TpeHus bubnuoreka [JOK
https://m.edsoo.ru/ff0af738
19 Pemenue 3anau no teme «Cuia TpeHUs» bubnuorexa [JOK
https://m.edsoo.ru/ff0afa26
20 JlaboparopHas padota "Onpenernenne KodphuiueHTa bubnmorexa [JOK
TPEHUsI CKOJIbKeHHs" https://m.edsoo.ru/ff0af8be
21 Pemenne 3agau o teme "3akonsl HetoToHa. Cria bu6moreka [IOK
yrnpyroctu. Cua Tperus” https://m.edsoo.ru/ff0afb8e
22 Cuia TSHKeCTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEHHe bubmuorexa [JOK
CBOOOJTHOTO TaICHHSI https://m.edsoo.ru/ff0af044
23 Ypok-koupepenius "JIBuKeHUE TET BOKPYT
rpaBuTaniioHHOTO 1eHTpa (CoHEeYHAs CUCTEMA).
l"astakTkn"
24 Pemtenue 3amay no teme "Curiia TSDKECTH U 3aKOH bu6mmoreka [JOK
BCEMHUPHOTO TATOTEHUS" https://m.edsoo.ru/ff0af5f8
25 [TepBas kocmMuueckasi ckopoctb. HeBecomocTh 1 bubmuoreka [JOK
neperpy3ku https://m.edsoo.ru/ff0af33c
26 PaBHOBecue matepuanbHOW TOUKU. AOCOJIIOTHO TBEPIOE bubnnoreka [JOK
Teno. PaBHoBecHe TBEPIOIO Tella ¢ 3aKPEIIEHHO W OChIO https://m.edsoo.ru/ff0afe36
BpallleHUs
27 MowmeHT cuibl. LleHTp TsokecTH
28 Pewrenue 3agau no reme "MomeHT cuinbl. LleHTp TsxkecT" bu6mmoreka [JOK
https://m.edsoo.ru/ff0b02b4
29 [ToaroToBka K KOHTPOJILHON paboOTe 1Mo TeMe bubnuoreka [IOK
"MexaHn4deckoe ABMXeHue. B3aumoelictaue tea" https://m.edsoo.ru/ff0b0408
30 KonTtponpHas pabota o Teme "MexaHHUECKOE JIBHKEHUE. bubnuorexa [IOK

B3aumoneticteue Tea"

https://m.edsoo.ru/ff0b06ec




31 Nmnynsc Tena. Umnyiabe cuiibl. 3aKOH COXpaHEHUS bubnuorexa [JOK
UMITyJIbca. YIIPYroe U Heynpyroe B3auMoICHCTBUE https://m.edsoo.ru/ff0b07fa
32 Pemenue 3a1a4 no teme "3aKOH COXpaHEHUS UMITyJIbca" bubmuoreka [IOK
https://m.edsoo.ru/ff0b096¢c
33 Ypok-koH(pepeHmus "PeakTuBHOE ABIKEHUE B IPUPOJIE U
TeXHUKE"
34 Mexanndeckasi paboTa U MOITHOCTh bubnuorexa [JOK
https://m.edsoo.ru/ff0b0a84
35 PaboTa cuibl TSKECTH, CHIIBI YIIPYTOCTH U CHITBI TPEHUS bubnuoreka [JOK
https://m.edsoo.ru/ff0b0db8
36 JlaboparopHas padota «OnpeneneHue paboThl CHIII TPEHUS
MIPY pAaBHOMEPHOM JIBIDKEHUH TeJia 110 TOPU30HTATBHON
TTOBEPXHOCTI
37 Cas13b sHepruu 1 paboTsl. [loTeHnmanbHas sHeprus
38 Kunernueckas sneprus. Teopema 0 KHHETUUECKON SHEPTUU bubmuorexa [JOK
https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXAHUKE
40 JlaGopaTtopHnast pabota «/3ydeHue 3aKoHa COXpPaHCHHS bubmuorexa [JOK
DHEPT UMD https://m.edsoo.ru/ff0b12fe
41 KomnebaTenpHOE TBU)KEHNE U €r0 XapaKTePUCTUKH bubmuorexa [JOK
https://m.edsoo.ru/ff0b1858
42 3aryxatomue kojiebaHus. BeiHyKIeHHBIE KOJIeOaHMs. bubmuoreka [JOK
Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MaremaTHyeCcKui U MPY>KUHHBIA MAsITHUKH
44 Ypok-uccnenoBanue «3aBUCUMOCTD NIEPHOIa KOJICOAHHH OT bu6mmoreka [JOK
YKECTKOCTH IIPY)KUHBI U MAacChl TPy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBpaiieHue sHeprun Mpyu MEXaHUYECKUX KOJIeOaHUsIX
46 JIaboparopHas paboTa «OnpeeneHne 4acToThl U epruoaa bubnnoreka [JOK
KOJICOAHHI IPY)KMHHOTO MasTHHKA https://m.edsoo.ru/ffOblaec
47 JIaboparopHas padota «IIpoBepka HE3aBUCUMOCTH MIEPHOIA bubnnoreka [JOK
KOJICOAHHIA TPYy3a, MOIBEIICHHOTO K HUTH, OT MAaCChl Ipy3a» https://m.edsoo.ru/ff0b197a
48 Mexanndeckre BoJIHbI. CBOHCTBA MEXaHUYCCKUX BOJIH. bu6mmoreka [JOK
IIpononbHbIE U MONIEepeYHbIe BOJIHBI https://m.edsoo.ru/ff0b21fe
49 VYpoxk-koHpepeHuus "MexaHMueCKHe BOJIHBI B TBEPIOM
tene. CelicMUUECKHEe BOJIHBI"
50 3Byk. PacnipocTpanenue u oTpaxkeHue 3Byka
51 Ypok-uccienoBanue "HabmoeHre 3aBUCUMOCTH BBICOTBI




3ByKa OT 4aCTOTHI"

52 I'poMKOCTb 3ByKa U BbICOTA TOHA. AKYCTUUYECKUIN PE30HAHC

53 Ypox-koHpepenuus "YnpTpa3Byk U HHPPa3BYK B IPUPOJIE bubnuorexa [JOK
U TeXHHKE" https://m.edsoo.ru/ff0b23ca

54 [ToaroroBka Kk KOHTPOJIBHOM paboTe Mo TeMe "3aKOHbI bubnuorexa [JOK
coxpaHeHus. MexaHnueckue KojieOaHus U BOJHBI" https://m.edsoo.ru/ff0b25f0

55 Kontponbhas padoTa no Teme "3akOoHBI COXpaHEHUSI.

MexaHn4yeckue KoeOaHus ¥ BOJHBI"

56 DNEeKTPOMarHUTHOE TOJIe. DIEKTPOMATHUTHBIE BOJTHBI bubnuoreka [JOK

https://m.edsoo.ru/ff0b2abe

o7 CBoJicTBa AJIEKTPOMATHUTHBIX BOJIH

58 VYpoxk-koupepennus "[lkana s37eKTpoOMarHUTHBIX BOJIH. bubnuorexa [JOK
Hcnonb30BaHUE MEKTPOMATHUTHBIX BOJIH JIJISI COTOBOM https://m.edsoo.ru/ff0b2fe6
CBSI3H"

59 Ypok-uccnenoBanue "N3ydyeHne CBOUCTB bubmuorexa [JOK
AIIEKTPOMATHUTHBIX BOJIH C MTOMOIIBIO MOOHIIBHOTO https://m.edsoo.ru/ffOb2c6¢
tenedona"

60 Pemenue 3aga4u Ha onpeielICHUE YacTOThI U ITTUHBI
AJIEKTPOMArHUTHOM BOJIHBI

61 DnekTpoMarHuTHas npupoja ceera. CKopocTh CBETa. bubmuorexa [JOK
BoJiHOBBIE CBOICTBA CBETA https://m.edsoo.ru/ff0b31d0

62 Hcrounuku cBerta. [IpsMonauHeitHOe pacripocTpaHeHne bubmuoreka [JOK
cera. 3armenns Connna u JIyHbI https://m.edsoo.ru/ff0b3658

63 3aKOH OTpaKeHUS CBeTa. 3epkana. Pemenue 3a1a4 Ha bubnmuorexka [JOK
pUMEHCHHE 3aKOHA OTPaKEHHUS CBETA https://m.edsoo.ru/ff0b38c4

64 [Ipenomiienne cBeTa. 3aKOH MPEIOMJICHUS CBETA bubmuoreka [JOK

https://m.edsoo.ru/ff0b3aea

65 [TosmHOE BHYTpEeHHEE OTpakeHue ceera. Mcnonbs3oBanue bubnnoreka [JOK
MIOJIHOTO BHYTPEHHETO OTPA)KECHHSI B ONTUYECKUX https://m.edsoo.ru/ff0b3c5c
CBETOBOJIAX

66 JIaboparopHas pabota "MccrnenoBanue 3aBUCUIMOCTH YIiia
MIPEIOMIICHHUS CBETOBOTO Jy4a OT yIJia aIeHUs Ha TpaHuIe
"Bo3yx-cTexno""

67 VYpoxk-koHpepenuus "Mcnoab3oBaHne HOIHOTO
BHYTPEHHETO OTPAKEHHUS: CBETOBOIbI, ONTHKOBOJIOKOHHAS
CBsI3b"

68 JIluna3elr. OnTHdeckas cHila JIMH3bI bu6nmoreka [JOK




https://m.edsoo.ru/ff0b3f2c

69 [TocTpoenne n300pakeHUH B TNH3AX bubnmoreka [JOK
https://m.edsoo.ru/ff0b444a
70 Jlaboparopnas padota "Onpenenenre GOKyCHOTO bubnmoreka [JOK
PacCTOSIHHSI U ONTHYECKOM CHITbI COOMPAIOIICH JTHH3bI" https://m.edsoo.ru/ff0b4206
71 VYpoxk-koupepenuus "OnTHuecKue TUH30BbIE MTPHOOPHI" bubnuorexa [JOK
https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubnuorexa [JOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenuus "edexts! 3penust. Kak coxpanuts
3peHue"”
74 Paznoxxenue 6enoro csera B criekTp. OnbiTel HploTOHA. bubnuorexa [JOK
Cr0)eHHe CeKTpaIbHBIX 1BETOB. Jlpicriepcus cBeTa https://m.edsoo.ru/ff0cOf4c
75 JlabopaTtopHnast pabota "OMBITHI 1O Pa3JI0KEHUIO OETI0TO bubmuorexa [JOK
CBETa B CIIEKTP M BOCHPHUATHIO [[BETA MPESIMETOB MPU HX https://m.edsoo.ru/ff0cOe2a
HaOJII0JIEHNH Yepe3 1[BETOBbIE (QUILTPHI"
76 VYpok-npaktukyMm "BosiHOBBIE CBOMCTBA CBETA: AUCTIEPCUS,
uaTephepeHiusa u qudpaxuus”
77 OmnpiTel Pe3epdopna u mraneTapHasi MOJENbh aTOMa bubmuorexa [JOK
https://m.edsoo.ru/ff0c12a8
78 ITocrynatel bopa. Monens aroma bopa
79 Hcnyckanne u moryiomnieHne cBera atoMoM. KBaHTHI. bu6mmoreka [IOK
JIuHeivaTele CIIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HabOmonenre ciekTpoB ucnyckaHus" bubnmuorexka [JOK
https://m.edsoo.ru/ff0c1550
81 PangnoakTuBHOCTE U €€ BUIIBI bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue aToMHOro sipa. Hyknonnas mojaenb bubnnoreka [JOK
https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHbIe mpeBpaiieHust. M30Tomnsl bu6mmoreka [JOK
https://m.edsoo.ru/ff0clal4
84 Pemenue 3anau no teme: "PaguoakTuBHble IpeBpalieHus” bubnuoreka [IOK
https://m.edsoo.ru/ff0clb4a
85 [lepuon nonmypacnaga
86 VYpoxk-koHpepeHuus "PagroakTHBHBIE U3ITyYeHUS B bubnuoreka LIOK
pHUpoJie, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SnepHble peakiyu. 3aKOHBI COXpaHEHUs 3apsSI0BOTO U bubnmnorexa [JOK




MaCCOBOI'0O YHUCECII

https://m.edsoo.ru/ff0c1c58

88 DHeprusi CBSI31 aTOMHBIX sifiep. CBsI3b Macchl U SHEPTUU 1 bubnuorexa [JOK

https://m.edsoo.ru/ff0cld7a

89 Pemenue 3a1a4 o teme "Snepusie peakyn" 1

90 Peakuuu cunresa u nenenus saep. ICTOUHMKH SHEPrUun 1 bubnuorexa [JOK
ConHua u 3BE371 https://m.edsoo.ru/ff0c1e88

91 VYpoxk-koupepenuus "Anepuas snepreruka. [eiicTBus 1 1
pPaJIMOAKTUBHBIX U3ITyICHUH HA KUBBIC OPraHU3MbI"

92 [ToaroToBka K KOHTPOJBLHOU paboTe MO TEME 1 bubnuorexa [JOK
"DJIEKTPOMArHUTHOE MMOJIe. DIIEKTPOMArHUTHBIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIC siBIICHUS"

93 KoHnTponsHas padora o Teme "DIeKTpOMarHUTHOE TIOJIE. 1
DneKTpoMarHuTHbIe BOJHBL. KBaHTOBBIC siBiIeHUS "

94 [ToBTOpenue, o606menue. JlabopatopHbie pabOTHI IO KypCy 1 1 bubmuorexa [JOK
"B3aumozeiicrsue Ten" https://m.edsoo.ru/ff0c245a

95 [ToBTOpenue, 0600MIIeHNE. Pemenne pacueTHBIX U 1 bubmuorexa [JOK
Ka4eCTBEHHBIX 3a/a4 110 Teme "TeroBsle mporeccs” https://m.edsoo.ru/ff0c2572

96 [ToBTOpenHue, 0600IIeHNE. Perenne pacueTHBIX 1 1 bubmuorexa [JOK
KauecTBeHHBIX 3a1a4 1o Teme "KIIJ] TernoBeix apurareiei” https://m.edso0.ru/ff0c2a22

97 [ToBTOpenHue, 0600IIeHNE. Penenne pacueTHBIX 1 1 bubmuorexa [JOK
KadecTBeHHBIX 3a1a4 1o Teme "KIIJ] smekTpoycTaHoBOK" https://m.edsoo.ru/ff0c2b30

98 [ToBTOpenue, o606menue. JlaboparopHbie pabOTHI IO KypCy 1 1 bubmuoreka [JOK
"CBeToBbI€ sIBICHU" https://m.edsoo.ru/ff0c2c52

99 [ToBTOpenue, o606menue. Pabora ¢ TekcTamu 1Mo Teme 1 bu6mmoreka [JOK
"3aKOHBI COXPAaHCHHSI B MEXaHUKE" https://m.edsoo.ru/ff0c2d6a

100 [ToBTOpenue, 0606menue. Pabora ¢ TekcTamu 1o Teme 1 bu6mmoreka [JOK
"Kosebanus 1 BOJTHbI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpeHME, 0600meHne. PaboTa ¢ TekcTamu 1Mo Teme 1 bu6mmoreka [JOK
"CBeTOBbIC SIBJICHHSA" https://m.edsoo.ru/ff0c3044

102 [ToBTOpEeHME, 0600meHne. PaboTa ¢ TekcTamu 1Mo Teme 1
"KBanToBas u saepHas pusuka'
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1.Yuebuuk /A.B.Ilepoimkun.-5 —¢ u3nanue, crepeotuil. - M.:[Ipoda, 2016.
2. YueOnuk /A.B.IlepoimikuH.-6 — u3ganue, crepeorurt.- M.:/Ipoda,2018.
3. VYuebnuk /Ilepoimkun, E.M. I'yTHHK.- 5 — u371., crepeortur.- M.:/Ipocda, 2018.
METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA
1.Yuebnuk /A.B.Ileppimkun.-5 —¢ m3anue, crepeotuil. - M.:[Ipoda, 2016.
1. VYueOuuk /A.B.IleppimkuH.-6 —¢ w3aanue, crepeoruit.- M.:/Ipoda,2018.

2. YueOnuk /Ilepormkun, E.M. I'ytHUK.- 5 —¢ W371., crepeoturr.- M.: [Ipoda, 2018.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. bubmmotexa IIOK https://m.edsoo.ru/ff0c3044
2. HOK SKnacc

3. HTepakTHBHBIC 1aOOPATOPHBIC PAOOTHI.
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