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IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uKe Ha YPOBHE OCHOBHOro OOIIEro OOpa3oBaHMs COCTaBI€HA Ha OCHOBE
MOJIOKEHUH M TpeOOBaHMU K pe3ysibTaTaM OCBOCHMs Ha 0a30BOM YPOBHE OCHOBHOM 00pa3oBaTesIbHOM
nporpammsbl, npeacrasieHHbix B PI'OC 000, a Taxke ¢ yuéroM denepanbHOU pabodeld mporpaMMel
Bocnutanus u Konuenmuu npenojaBanust yueOHoro npeamera «duzukay.

Conepxanue mporpamMmbl 1O (u3MKe HampaBiIeHO Ha (OPMHPOBAHUE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH 00OYyYaroIIMXCsl M OpraHU3alUI0 N3ydyeHus (U3MKU Ha JIeATeIbHOCTHON OCHOBE. B mporpamme
1o (hU3MKE YYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOro mpeamera B peanmsanuu TpedoBanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yjIbTaTaM OOydeHUs, a TAaKKe MEXKIIPEIMETHbIE CBA3H
€CTECTBEHHO-HAYUHBIX YU€OHBIX MIPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIET0 0Opa30oBaHuUsI.

IIporpamma 1o ¢u3uke ycTaHaBIMBAET pacupeseseHue yueOHoro Mmarepuania 1o rojgam odyueHus (o
KJIaccaMm), IIpeyiaraeT MpUMEPHYIO IOCIEA0BAaTENbHOCTh U3yUEHHUS! TEM, OCHOBAaHHYIO HA JIOTMKE Pa3BUTHS
IIPEJMETHOrO COJIEpKaHUs U YUETe BO3PACTHBIX 0COOEHHOCTEH 00yUaroMXCsl.

[Iporpamma mo ¢usuke paspaboTaHa C IETbI0 OKa3aHUS METOJAWYECKOH MOMOINM YYUTEI0 B
co3JlaHUM paboueil MporpamMmsbl 10 y4eOHOMY IIpeIMETY.

®du3zuka ABISETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHO-HAYYHbIX YUEOHBIX [IPEIMETOB, OCKOIbKY
(bu3nyeckre 3aKOHbI JIE)KAT B OCHOBE IIPOLIECCOB U ABJICHUM, U3yyaeMbIX XUMHUeEH, OHMoI0ruen, acTpoHOMuei
u (usnyeckoil reorpaduell, BHOCHT BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTHHY MHpA, MPEIOCTABISET
HauOosiee sicHble OOpas3lbl MPUMEHEHHs HAy4dHOTO METOAa IO3HaHUS, TO €CThb croco0a MOJydYeHHs
JIOCTOBEPHBIX 3HAHUH O MHpE.

OnHa M3 IIaBHBIX 33Ja4 (U3UUECKOro oOpa3oBaHUS B CTPYKType 0O0Iero oOpa3oBaHUs COCTOUT B
(hOopMHpPOBAHNYN €CTECTBEHHO-HAYYHOW TPAMOTHOCTH U HHTEpEca K HayKe Y 00yYaroIuXcs.

N3yuenune ¢puznku Ha 6a30BOM ypOBHE MPEAINOJIAraeT OBIAJCHUE CIEAYIOIIUMU KOMIETEHTHOCTAMH,
XapaKTEepU3YIOLUIMMH €CTECTBEHHO-HAYUYHYI0 TPAMOTHOCTb:

® Hay4HO OOBSCHSTH SIBICHUS;

® OIEHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;

® UHTEPNPETUPOBATH JAHHBIE U HCIOJIb30BATh HAY4YHBIE JOKA3aTEIbCTBA JUIS IOJYYECHHUS
BBIBOJIOB.

Henu u3ydenust GpuU3MKU Ha ypOBHE OCHOBHOTrO oOImIero odOpa3zoBaHusi ompeneneHsl B Konnenmuu
npemnosiaBanus yueoHoro npeamera «Pusnka» B 00pazoBarenbHbIX opranuzanusax Poccuiickoit denepanuny,
peayn3yIoluX OCHOBHBIE 0O0IIe00pa3oBaTeabHble MNPOTpaMMbl, YTBEpKIEHHOW pemeHueMm Komneruu
MunucrepcTBa npocserienus Poccuiickoit @enepanuu (mpotokoi ot 3 aekadps 2019 r. Ne ITK-48H).

Henu usyvyenus ¢pusuku:

e [puOOpPETeHHE HUHTEpeca U CTPEMJICHUS OOydYaroIIMXCsi K HAy4HOMY H3YyYEHHUIO TPUPOADI,

pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® pa3BUTHE NPEACTABICHUIl O HAyYHOM METOJIe MO3HaHUS M (OPMUPOBAHHE HCCIIEI0BATEIBCKOTO
OTHOILIEHHUS K OKPY’KAIOLIUM SIBJIICHUSIM;

e (opMHUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa U3y4YeHHs OCHOB CTPOEHHUSI MaTepuH U
(byHIaMeHTaIbHbBIX 3aKOHOB (DH3HKH;

e (opmupoBaHuEe MpeACTaBICHUN O poau (UMUMKW AN pa3BUTHUSA APYTUX ECTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTH;

® pa3BUTHE MNPEJACTABICHUI O BO3MOXKHBIX cdepax Oyaymieill mpodeccuoHaTbHON JesSTeNbHOCTH,
CBSI3aHHOM C (PM3HMKOM, MOATOTOBKA K JTalbHEHUIIIEMy O0OyYEeHHUIO B ’TOM HAIPABIICHUH.
JlocTikeHne 3TUX IeNiell mporpaMMbel MO (U3MKE Ha ypOBHE OCHOBHOIO OOIIEro obpa3zoBaHUs
o0ecrneunBaeTcs peleHueM CIeAYONnX 3a1ay:
e TMpuOOpeTeHHEe 3HAHUH O JUCKPETHOM CTPOCHMM BEUIECTBA, O MEXAHWYECKUX, TEIUIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

e npuoOpeTeHHEe yMEHUH OMNHCHIBaTb U OOBACHATH (U3MYECKHE SBICHUS C MCIOJIb30BaHUEM
MOJYYEHHBIX 3HAHUI;

® OCBOCHME METOOB DPELICHHUs IMPOCTEHIIMX pPAacUETHBIX 3a/lady C HUCIOJIb30BAHUEM (PU3HMUECKUX
MoJiesIel, TBOPYECKHUX U TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;



e pa3BHUTHE YMEHUW HAOIIOAATH MPHUPOJHBIC SBICHUS U BHIMOIHATH OMBITHI, JIAOOpATOPHBIC PabOTHI
U DKCIIEPUMEHTaIbHbIE UCCIEA0BAHUS C UCTIOIb30BaHUEM U3MEPUTEIBHBIX TPHOOPOB;
® OCBOCHHE NMPUEMOB pabOTHI ¢ HHPOpPMAIUEH PU3NYECKOT0 CoAepKaHus, BKIt0Yasi HHGOPMAIUIO O
COBPEMEHHBIX JIOCTIKCHUSAX (PU3UKH, aHAIU3 U KPUTHIECKOE OLICHUBaHNE NH(POPMAITUY;
® 3HAKOMCTBO cO cdepamMu MPOPECCHOHATHHON MAEATEIHHOCTH, CBSI3aHHBIMH C (DU3HKOW, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU HA JJOCTHKEHUSIX (PU3HUECKON HAYKH.
Ha m3yuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIET0 OOpa30BaHHS OTBOIUTCS
238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heneno), B 8 kinacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce
— 102 yaca (3 yaca B HeJIeINIO).

COJAEPKXAHUE OBYYEHUA

7 KJIACC

Pa3zpnen 1. @usuka u e€ poJib B NO3HAHUH OKPYKAIOLIEro MUpa.

dusnka — Hayka o npupoje. SABiaeHus npupoabl. GU3HUECKUE SBJICHHS: MEXaHUYECKHUE, TETUIOBHIE,
3NEKTPUYECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

Odusndeckue BenwuuHbL. M3mepenue dusmdecknx BenuunH. Pusmueckue npudopsl. [lorpemHocTs
n3MepeHuil. MexyHapoaHasi cCucteMa eAMHUL.

Kak ¢usuka u apyrue ecTecTBEHHbIE HAyKH H3Y4arOT NpUpoAy. EcTecTBeHHO-HaydHBII METOA
MO3HAHUS: HAOJI0IEHUE, IIOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBHIKEHHUE TUIIOTE3, SKCIICPUMEHT TI0 ITPOBEPKE
rUnores3, 00bsiCHEHNE Ha0I01aeMoro siBieHus. Onucanue GU3NYecKux SIBICHUN C OMOIIBI0 MOJIETICH.

Jemoncmpayuu.

1. MexaHuueckue, TEIJIOBbIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®usnueckue TpUOOPHI U MPOLIEAYPa MPSIMBIX U3MEPCHHUH aHAJIOTOBBIM U IIU(PPOBBIM IIPHUOOPOM.

Jlabopamopuuvie pabomot u onvimeol.

OrnpesienieHne 1EeHbI ACJICHUS KAl H3MEPUTEIHLHOTO prOopa.

N3mepenue paccTosHUMN.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.

Ornpeznenenue pa3MepoB MajbIX TeNl.

N3mepenne temneparypsl Py NOMOILHU KUAKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATYPBHI.
[IpoBeneHue uccienoBaHus MO MPOBEPKE THUIIOTE3BI: JAITBHOCTH MOJETA IIapuKa, MYIIEHHOTO
TOPU30HTANILHO, TEM OOJIbIIIe, YeM OO0JbIe BRICOTA ITyCKa.

Paznen 2. [lepBonayanbHble CBeeHNs 0 CTPOCHUH BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJIbI, MX pa3Mmepbl. ONbITHI, JI0KA3bIBAIOLIME JIUCKPETHOE
CTPOEHHE BEILECTBA.

JIBrkeHnue yactul BemniecTBa. CBs3b CKOPOCTH JBMIKEHHSI YacTHI[ ¢ Temrmeparypol. bpoyHoBckoe
nekenue, nuddysus. BzaumoencTBre yacTUIl BeECTBA: MPUTSHKEHNE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH M TBEPIBIX (KPUCTATUIMUECKUX) TEN.
B3anmMocBsI3p MKy CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHBIX COCTOSIHUSAX M UX aTOMHO-MOJICKYJISIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Hemoncmpavyuu.

1. HaGmonenue 6pOyHOBCKOTO IBHIKEHUSI.

2. Habmonenne nuddysun.

3. HalGmronenue siBneHM, 0OBACHIIOMUXCS MPUTSHKEHUEM WM OTTAIKUBAHUEM YacTHUIl BEIIECTBA.

Jlabopamopuvie pabomol u onvimol.

1. Oruenka quamerpa aToMa METOJOM PSIOB (C UCTIONIb30BaHueM (poTorpaduii).

2. OmbITH IO HAOJIIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmnwITHI IO OOHAPYKEHUIO TEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSHKEHUS.

Paznen 3. /IBukeHne U B3aUMO/IeiicTBHE TeJl.

Mexanndeckoe aBuKeHHE. PaBHOMepHOe UM HepaBHOMepHoe nBHxkeHue. Ckopoctb. CpenHsis
CKOPOCTb IPU HEPABHOMEPHOM JBHKEHUU. Pacu€r myTH v BpeMEeHH JIBH>KCHHUSL.
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SlBnenne wHepuMu. 3aKOH HMHEpHUHU. B3aumonaeicTBHe Tel Kak NpPUYMHA W3MEHEHHS CKOPOCTU
NBUKEHUS Tell. Macca kak Mepa HHEpTHOCTH Tena. [noTHocTh BemecTBa. CBsA3b MIIOTHOCTU C KOJTUYECTBOM
MOJIEKYJ B €IUHUIIE 00bEMA BEIECTBA.

Cuita kak xapakTepucThka B3aumojeicTBus Ten. Cuna ynpyroct u 3akoH ['yka. M3mepenue cuiibl ¢
MIOMOILBIO JUHAMOMETpA. SIBJIeHHE TArOoTeHUs U cwia TsbkecTH. Chia TsKeCTH Ha JIpYyTHX IlaHerax. Bec
tena. HeBecomocth. CnojkeHue Cuil, HalpaBJIEHHBIX 1O OAHOW mpsimol. PaBHoxelcTByromas cui. Cuna
TpeHus. TpeHue CKOIbXEHHs U TPEHUE MTOKos. TpeHne B IpUpoie U TEXHUKE.

Jemoncmpayuu.

Habmoienne MexaHn4eckoro JBHKEHUS Tefa.
N3mepenune ckopocTy NPSIMOIMHENHOTO ABHXKEHUS.
HaGnronenue siBleHUs] HHEPLIUU.
Habumtoienne n3MeHeHus: CKOpoCTH P B3aUMOJICHCTBUU Tell.
CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
CnoxxeHue Cuil, HallpaBJIEHHBIX 110 OJHOM MPSIMOU.
ﬂaﬁopamopnbw padomul u onvimol.
1. OmpeneneHre CKOPOCTH PaBHOMEPHOTO  JBWKEHHMsS (IIapuKka B JKUAKOCTH, MOJEIHU
AIEKTPUYECKOTO aBTOMOOMIISA U TaK J1ajee).
2. OrmpeneneHue cpeiHEN CKOPOCTU CKOJIbKEHHS OpyCcKa I IIApHUKa M0 HAKJIOHHOM MJIOCKOCTH.
Onpenenenye MIOTHOCTU TBEPJIOTO TeENA.
4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHMOCTh pacCTsDKEHUs  (nedopMaindu) TPYXKHHBI  OT
MPUIIOKEHHOMN CHUJIBI.
5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHHUS OT Beca Tela U XapakTepa
CONPUKACAIOLINXCS TOBEPXHOCTEH.

Pasnen 4. laBnenue TBEPABIX TeJl, :KUAKOCTEH U I'a30B.

Hasnenue. CriocoObl yMEHBIICHUS U yBEIWYCHUS JaBieHus. JlaBneHue ra3a. 3aBUCUMOCTh JaBJICHHUS
raza or o0béma, Temmnepatypsl. [lepenaua naBneHus TBEPABIMU TEIaMH, >KMJIKOCTSIMHU U ra3aMu. 3aKOH
[Tackans. [TneBMaTHueckue MalIMHBL. 3aBUCUMOCTH JaBIEHUS KUJIKOCTH OT TyOuHbl. ['mapocraTudeckuii
napaaokc. CooOmratomuecs: cocybl. [ uapaBinueckue MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUUMHBI CyIIECTBOBAHMS BO3AYIIHON OOOJIOUKH
3emun. Onwit Toppuuern. M3mepenne atMochepHOro JaBieHus. 3aBUCUMOCTh aTMOC(HEPHOTO JAaBICHUS
OT BBICOTHI HaJl ypoBHEM Mopsi. [Iprbops! amst u3MepeHust aTMOCEepHOTO TaBICHUSI.

JleficTBHE XKHUJIKOCTU W Ta3a Ha MOTPYXKEHHOE B HUX Tesio. BrlTamkuBaromias (apXumenoBa) CHIIA.
3akoH Apxumena. [InaBanue ten. BoznyxonnaBanue.

Jemoncmpavyuu.
3aBUCHUMOCTD JaBJIEHUS ra3a OT TEMIEPATYPBI.

[lepenada naBneHUs KUIKOCTHIO U Fa30M.

Coobmatommuecs: cocypl.

I'mppaBnuueckuit mpecc.

[IposiBnenue necTBus aTMOCHEPHOTO JTABICHHUS.

3aBUCHMOCTh BBITATKUBAIOIIEH CHIIBI OT O0BEMA MOTPYKEHHOW YacTH Telna W IUIOTHOCTH

KHUKOCTH.

PaBeHCTBO BHITAJIKMBAIOIIEH CUJIBI BECY BHITECHEHHOW KUIKOCTH.

8. VYcnoBue miaBaHHUs TeJ: IUIABaHUWE WM TOTPY)KEHHE TeJl B 3aBUCHUMOCTH OT COOTHOIIEHHUS
MJIOTHOCTEHN TeNa U KUJKOCTH.

Jlabopamopuvie pabomol u onvimol.

1. HccnemoBaHue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMa MOTpyKEHHON B )KUIKOCTh YaCTH Tela.

2. OmnpeneneHue BBITAIKUBAIOIIEH CHIIBI, IEHCTBYIOIIEH HA TEJIO, TOTPYKEHHOE B JKUJIKOCTD.

3. IIpoBepka HE3aBUCMMOCTH BBITAIKUBAIOIICH CHUJIbI, IEUCTBYIONIEH HA TEJIO B )KUIKOCTH, OT MacChl
Tena.

4. OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCHUMOCTh BBITAIKUBAIOIICH CHJIbI, JEUCTBYIOIIEH Ha TEJIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KHUIKOCTh YaCTH TeJa U OT INIOTHOCTH >KUKOCTH.

5. KoHcTpynpoBanume apeomeTpa WIM KOHCTPYHpPOBAaHHME JIOAKM W OINpeesneHue  eé
IPy30I0AbEMHOCTH.
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Pa3znea S. Pabora u MOIIHOCTH. DHEPrus.

Mexanunueckas pabota. MOITHOCTb.

[IpocTeie MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBmio paBHOBecHsl pblyara.
[IpumeHeHne mpaBwiia paBHOBECHS pblyara K OJOKy. «3oi10Toe mpaBmiio» Mexanuku. KIIJ[ mpocTtsix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckass sHeprus. KuHetnueckass v mnoreHIuanbHas sHeprus. lIpeBpamieHue oxHoro Buaa
MEXaHUYECKOM IHEPTUU B APYroil. 3aKOH COXPaHEHHUS SHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. Ilpumepsl NpOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Ompenenenne pabOThl CHJIBI TPEHUS HPU PABHOMEPHOM ABM)KEHHUM Tejla MO TOPU3OHTAIBHOMN

IIOBEPXHOCTH.

2. MHccnenoBanue ycioBui paBHOBECHS pblyara.

3. WNsmepenue KIIJ] HaKIOHHOM MJIOCKOCTH.

4. N3yueHune 3aKOHA COXPAHEHUS MEXaHUYECKOM SHEPIUH.

8 KJIACC

Pasnen 6. TenuioBble siBJ1eHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUECKOW TEOPUHU CTPOEHHUs BenlecTBa. Macca u pa3mepsl
aTOMOB M MoOJeKyJ. OmnbIThl, NOJATBEPKIAIOUINE OCHOBHbBIE IOJOXKEHHUS MOJEKYJIIPHO-KUHETUYECKON
TEOPHH.

Mopenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOTO COCTOSHUH BemecTBa. Kpucrammyeckre u aMmopdHbIe
tena. OOBsICHEHHE CBOMCTB Tra3oB, XUAKOCTEH W TBEPABIX TEl HA OCHOBE IOJIOKEHUH MOJEKYJISPHO-
-KUHEeTH4ecKor Teopun. CMauynBaHue U KalWUISPHbIE sBJIEHUS. TemnoBoe pacliupeHne u ckaTue.

Temneparypa. CBsA3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBHUXKEHUS YacTUll. BHyTpeHHss
sHeprus. CrnocoObl M3MEHEHUs1 BHYTPEHHEH SHEpPIruu: TeIUloNeperaya U CcoBeplIieHHe padoThl. Bujel
TEIUIONEpeIauu: TEIIONPOBOAHOCTb, KOHBEKLIUS, U3JIyYEHHE.

KonnuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BelllecTBa. TemiooOMEH M TEIIOBOE paBHOBECHE.
VYpaBHeHue TeruioBoro OanaHca. [lnaBneHue M OTBepAeBaHUME KPHCTAIMYECKUX BELIECTB. Y AeibHas
teriota TuiaBieHus. [lapooOpasoBanume u kKouaeHcaus. Mcnmapenwe. Kumenue. YnenpHas TtemiioTa
napooOpazoBaHMsl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT aTMOC(HEPHOTO JaBICHHS.

BrnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0TAa CTOPAHMUS.

[Mpunnunsr padotsl TeroBeix aurarenei KIIJ[ temnoBoro nsurarens. TemsoBble ABUTAaTenn M
3aIUTa OKPY’KAIOIEN CPEB.

3aKOH COXpaHEHUs U MPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpOleccax.

emoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBUYKEHUS.
Ha6monenue nuddysum.
HaGmtoienue sSBiIeHU CMaYMBaHUSI U KAMHJUTSIPHBIX SBJICHHIA.
Habutoienue TemnoBoro pacimvpeHust Ted.
V3meHeHMe naBneHMs ra3a Npu M3MEHEHUH 00bEMa 1 HarpeBaHUM MIIA OXJIAXKICHHUH.
[IpaBuiia u3mMepeHus: TeMnepaTypabl.
Bunel Teronepenauu.
OxnaxkieHue Ipy COBepUIEHUH PabOThlI.
HarpeBanue npu coBepiieHUH pabOThl BHEIIHUMH CHUIIAMHU.
. CpaBHEHME TEIIIOEMKOCTEN Pa3INYHBIX BELLIECTB.
. Habmonenue xuneHus.
12. HaGmroieHue MoCTOsIHCTBA TEMITEPATyphl P TUIABJICHUU.
13. Moaenu TeIIOBEIX ABUTATEIICH.
Jlabopamopmuvie pabomol u onvimol.
1. OmnbIThl 1O OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUSI.
2. OnbITHI IO BBIPALMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM MJIU caxapa.
3. OnbITh 1O HAOIIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KHUIKOCTEH U TBEPIBIX TEJl.
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4. OrmpeneneHue JaBleHUs BO31yXa B OaJJIOHE IITPULIA.
OmnbITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh JIaBJICHUS BO3yXa OT €ro o0bEMa M HarpeBaHUsS WU
OXJIAKCHUS.
6. IlpoBepka rumoTe3bl JMHEHHONW 3aBUCHMOCTH JJIMHBI CTOJIOMKA JKUAKOCTH B TEPMOMETPUYECKOM
TpyOKe OT TeMuepaTypbl.
7. HaOmoneHue u3MeHEHUs BHYTPEHHEW SHEpPruu Tena B pe3yJbTaTe Temjolepenadyd U padoThl
BHEILIHUX CHUJIL.
8. MHccrenoBanue sBICHUS TEINIOOOMEHA NPU CMEIIMBAHUY XOJOJHON U ropsiueil BObI.
9. OmpezneneHue KOJIMYECTBA TEIUIOTHL, IOJYYEHHOIO BOJOW IpU TEIUIOOOMEHE C HarpeThiM
METAJNINYECKUM LIUJIUHAPOM.

10. Omnpenienenye yaAeabHOM TEIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npouecca uCapeHusl.

12. OnpeneneHrie OTHOCUTENBHOM BIaKHOCTH BO3TyXa.

13. Onpenenenye yAeabHON TEIUIOTHI IIaBJICHUS JIbJA.

Paznen 7. DiiekTpuyeckue 1 MarHuTHbIE SIBJICHUS.

Onektpuzanus Tei. JBa poaa sneKTpUuecKuX 3apsioB. B3zaumoseicTBre 3apspKEHHBIX Tell. 3aKOH
Kynona (3aBUCMMOCTb CUJIBI B3aUMOJIEUCTBUS 3apSyKEHHBIX TEJl OT BEIMYMHBI 3apsA0B U PACCTOSHUS MEXKIY
TEJIaMu ).

Onexkrpuueckoe mone. Hanpsx€HHocTs anekTpuyeckoro mnonis. IlpuHnun — cynepnosunuu
ANEKTPUYECKUX I0JIEH (Ha KAaUeCTBEHHOM YPOBHE).

Hocurenn »snekTpuyeckux 3apsaoB. OJIEMEHTapHbIA 3eKTpuueckui 3apsan. CrpoeHue aroma.
[IpoBOAHMKY M TUANEKTPUKU. 3aKOH COXPAHEHUSI AIEKTPUUYECKOTO 3apsia.

ONEKTPUYECKUH TOK. YCIOBHUS CYyIECTBOBAHUS DJJIEKTPUUECKOIO TOKA. VICTOUHHMKHM ITOCTOSHHOTO
ToKa. JIeMcTBUSI 3JIEKTPUYECKOIO TOKa (TEIUIOBOE, XMMUYECKOE, MArHUTHOE). DJIEKTPUUECKUH TOK B
KHUAKOCTAX U razax.

Onexkrpuueckas nenb. Cuia Toka. DiexTpuueckoe HamnpspkeHue. ConpoTUBICHHE IPOBOJHUKA.
VY aenpHOE cONpOTUBIIECHHUE BelecTBa. 3akoH Oma s yuyactka nenu. [locienoBarenpHoe U mapauiebHOE
COEIMHEHHE ITPOBOJHUKOB.

PabGota M MOLIHOCTH 3JEKTpUYEcKOro Toka. 3akoH JDxoyns—JleHuma. OnekTpuueckue Lenu U
OTpeOUTENN IEKTPUUECKOM 3Heprun B 0bITy. KopoTkoe 3aMbIkaHue.

IloctosiHHBIE MarHuTHL. B3anMonelcTBHE INMOCTOSHHBIX MarHUTOB. MarautHoe nosie. MarHurtHoe
noJie 3eMJIM U €ro 3HaueHue Juid Ku3HU Ha 3emuie. OnbIT Dpcrena. MarHuTHoe 1osie 3JeKTPUYEcKOro TOKa.
[IpuMeHEeHNE 3IEKTPOMAarHUTOB B TEXHMKE. JIeHICTBME MAarHUTHOrO MO Ha INPOBOJHUK C TOKOM.
DneKTpoABUraTeab NOCTOSSHHOTO TOKa. Mcronb3oBaHue 37€KTpoABUTaTeNel B TEXHUUECKUX YCTPOMCTBAX U
Ha TPaHCIOpTE.

Onprtel @apages. SBneHue annekTpoMarHuTHOM WHAyKIWU. [IpaBuno Jlenma. DnexTporenepatop.
CriocoObl MOJy4YeHHs DJEKTPUYECKOH HHEepruu. ODIEKTPOCTAHIMM Ha BO300HOBISEMBIX MCTOYHHUKAX
SHEPTrUH.

Jemoncmpayuu.

DJeKTpu3anus Tell.
JIBa posa JIEKTPUYECKUX 3apsA0B U B3aUMOJEICTBHUE 3apsyKEHHBIX TEJl.
Y CTpOoHCTBO U IEHCTBHE AIEKTPOCKONA.
OnexTpocTaTuuecKas NHIAYKIIHS.
3aKOH COXpaHEHMS IEKTPUUECKUX 3apsII0B.
[IpOBOAHMKY M TUANEKTPUKH.
MonenpoBaHue CUIIOBBIX JIMHUHM 3JIEKTPUYECKOTO MOJIS.
HcTouHnKH MOCTOSTHHOTO TOKA.
JIenCTBUA DIIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUHN TOK B )KHJIKOCTH.
. "'a30BbIi1 pazps.
12. I3mepeHune CUIIbl TOKa aMIIEPMETPOM.
13. M3MepeHue 2IeKTPUYECKOr0 HAPSyKEHUS! BOJIBTMETPOM.
14. Peocrar 1 Mara3uH CONPOTUBIICHUM.
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15. B3anMoaelicTBrE ITIOCTOSHHBIX MAarHUTOB.
16. MoznennpoBanre HEBO3MOKHOCTH pa3I€JICHUs IIOJIFOCOB MarHUTa.
17. MonenpoBaHue MATHUTHBIX IOJIEH MOCTOSHHBIX MarHUTOB.
18. OnbIT Dpcrena.
19. MaruuTtHOe 1oJie TOKa. DJIEKTPOMArHHuT.
20. /IeficTBME MarHUTHOTO IOJI HA IIPOBOJHUK C TOKOM.
21. DIIeKTPOIBUraTEIb IOCTOSSHHOTO TOKA.
22. UccnenoBanue sBICHUS SJIEKTPOMAarHUTHON MHTyKLUH.
23. Onsitel Dapajes.
24. 3aBUCUMOCTb HaIIPABJIEHUSI MHAYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BO3HUKHOBEHHS.
25. DIIEKTpOreHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuvie pabomul u onvimol.
OnbIThl 0 HAOIIOAEHUIO JEKTPU3ALUY TeJl MHAYKIUEH U IPU CONPUKOCHOBEHUH.
HccenenoBanue necTBUS AIEKTPUUECKOTO T10JI1 HAa IIPOBOJHUKYU U IUDJIEKTPUKH.
C6opka 1 mpoBepka pabOoThl AMEKTPUUECKON LEMH NOCTOSHHOTO TOKa.
N3mepenue u peryampoBaHue CUIIbI TOKA.
W3mepenue u perynupoBaHUe HAIPSKCHHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA
U HaIIpsDKEHUS Ha PE3UCTOPE.
7. OnbITBI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTD JJIEKTPUUECKOTO CONPOTHUBIICHUS IPOBOJHUKA OT €ro
JUIMHBI, IUIOIIAU IIOTIEPEYHOT0 CEYEHUS U MaTepHaIa.
8. IlpoBepka mpaBuia CIOXCHMS HANpsHKEHUM TpU  IOCIENOBATEIBHOM COEAMHEHHH [IBYX
PE3UCTOPOB.

9. Ilposepka npaBuia Ui CHIIBI TOKA IPU NapauIeIbHOM COEIMHEHUHN PE3UCTOPOB.

10. Onpenenenne padOTHI AEKTPUYECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOpP.

11. OnpeneneHre MOIHOCTH 2JIEKTPUUECKOT0 TOKA, BBIIEIAEMON Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYIIETO Yepe3 JIAMIIOYKY, OT HAIIPSHKEHUS Ha HEH.

13. Omnpenenenne KIIJ[ narpeBatens.

14. MccnenoBanue MarHUTHOTO B3aMMOJIEUCTBUS ITOCTOSHHBIX MAarHUTOB.

15. V3y4yeHre MarHUTHOTO TOJISl IOCTOSIHHBIX MAarHUTOB MPU UX OOBbEIMHEHUU U Pa3JIeIICHUN.

16. HccnenoBanue qeNCTBUS DJIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIbI B3aUMOJICHCTBUSL KaTYIIKHM ¢ TOKOM U MarHura

OT CHJIBI TOKA U HAIIPABJICHUs TOKA B KaTYIIIKE.

18. M3ydeHnue nelcTBUsl MAarHUTHOTO I1OJIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpyupoBaHnue 1 u3yuyeHue padoThl AIEKTPOABUTATENSL.

20. N3mepenue KII/I anexTpoaBUurareIbHOM yCTAaHOBKH.

21. OnbITHl 10 UCCIEIOBAHUIO SBJICHUS 3JEKTPOMAarHUTHOM MHAYKLMHU: HCCIEIOBAaHUE W3MEHEHUM

3HA4YEHMs U HANPABIICHUs UHIYKIIMOHHOIO TOKA.
9 KUIIACC
Pasnea 8. Mexannveckue siBJICHUS.

Mexannueckoe aBuxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOIO IBWKEHUSA. PaBHOMEpHOE INpsMOIMHENHOE ABMKeHue. HepaBHOMepHOE NPSAMOIIMHENHOE
nerkeHne. CpeHss 1 MTHOBEHHAs: CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHOyckopeHHOE psMoinHeiHoe nBmxenne. CBoboaHoe nagenue. OnbITol [anues.

PaBHOMepHOE nBHXKEeHUE MO OKpyKHOCTH. Ilepuox m uvacrora oOpamienus. JluHeiliHas u yrioas
CKOpoCTH. LleHTpoCcTpeMUTENIBHOE YCKOPEHHUE.

[IepBeit 3akoH Hprorona. Btopoit 3akoH Herorona. Tperuit 3axkoH Herorona. IlpuHuun
CYIEPIIO3ULINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: Cuijia TPEHUS CKOJIbKEHUS, CHJla TPEHHS MOKOS, IPyTHE
BHJIBI TPECHUSL.

Cuna TsXKecTH U 3aKOH BCEMUPHOT'O TATOTEHUs. Y CKOpEHHE CBOOOAHOTO MaaeHUs. [IBI)KEHUE MIaHeT
Bokpyr CounHua. IlepBas kocMudeckas ckopocTb. HeBecoMocTh U nieperpys3kH.
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PaBHOBecue wmartepuanpbHOM TOukHd. AOcomOTHO TBEpHOe Teno. PaBHOBecwe TBEpAOrO Tenma ¢
3aKpEIUIEHHON OCBIO BpaleHus. MoMeHT cuibl. L{eHTp Tsokectu.

Nmnynbe tena. N3Menenue ummynbsca. MiMnynbe cuibl. 3aKOH COXpaHEHUs MMMyJibca. PeakTrBHOE
JIBUKEHUE.

Mexanuueckasi paboTa U MOIIHOCTh. PaboTa cun TspkecTu, ynpyroctd, TpeHus. CBsi3b SHEPruM U
pabotsl. [loTeHnmanbHas HEpPrusi Teja, MOJHATOTO HaJ MOBEPXHOCTHIO 3eMid. [loTeHIManbHas SHEPrus
ckarod npyxkuHbl. Kunernueckas sHeprus. Teopema O KMHETHMYECKOM HHEPrUU. 3aKOH COXPAHEHUS
MEXaHUYECKON YHEPTUU.

Jemoncmpayuu.

HaGJIIOI[eHI/Ie MCEXAaHNYCCKOI'0O ABUXCHUS TCJIa OTHOCUTCIBbHO paBHBIX TCII OTCqéTa.

CpaBHEHHME TTyTeH W TPACKTOPHI JIBMIKEHUS OJTHOTO U TOTO K€ TeJa OTHOCUTEIBHO PAa3HBIX Tl
oTCcuYéTa.

N3mepenne ckopoCcTy U yCKOPEHHUsI MPSAMOIUHEHHOTO ABUKCHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBH)KCHHUS.

HaGroienne IBYKEHUS Tella TI0 OKPY)KHOCTH.

Halmronenne MexaHWYECKHX SIBJICHHH, MPOUCXOIANIUX B cucTteMe oTcuéra «Temexka» npu eé
PaBHOMEPHOM M YCKOPEHHOM JIBUKCHHH OTHOCHUTEIIPHO KaOMHETa (DU3HKHU.

3aBUCUMOCTh YCKOPEHHUS TeJla OT MaccChl Teja U IEUCTBYIOIIEH Ha HETO CUIIBI.

HaGuroienne paBeHCTBa CHIT ITPU B3aUMOJICHCTBUU TElL.

N3menenue Beca Tena npu yCKOPEHHOM JIBUKEHHH.

. Ilepenava ummynsca npy B3aMMOJEHCTBUH TEII.

. IIpeoOpazoBaHust SHEPTHH IPU B3aUMOJICHCTBUHN TEJI.

. CoxpaneHue UMIyJibca IpU HEYIIPYTOM B3aUMOJAEHCTBUH.

. CoxpaHeHue UMITyJibca IpU aOCOIIOTHO YIPYIOM B3aUMOAECHCTBUH.
. HaGmroieHne peakTHBHOTO JIBUXKEHUSI.

. CoxpaHneHre MEXaHUYECKOM SHEPTUU IPU CBOOOIHOM ITaJICHUU.

16.

CoxpaHeHre MEXaHMYECKON SHEPIUH MIPH IBUKEHUH Teja Mo IeHCTBUEM NPY>KUHBI.

Jlabopamopuvie pabomol u onvimol.

1.

w

©w~No

10.

11.

KonctpynpoBanue Tpakrta Uil pa3roHa W JAJbHEHIIEr0o paBHOMEPHOTO JIBWKCHHS INApUKa HITN
TEJEKKH.

Omnpenenenne cpeaHel CKOPOCTH CKOJBKEHHUS OpycKa WM ABIDKEHHS IIapHKa 10 HAKIOHHON
TJIOCKOCTH.

Omnpenenenne yCKOpEHUs Teja MPH PaBHOYCKOPEHHOM JBIKEHHH 10 HAKJIOHHOW TTOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH NPH PABHOYCKOPEHHOM JIBMKEHUH 0€3 HadaabHON
CKOPOCTH.

IIpoBepka rumoTesbl: €clu MpHU PAaBHOYCKOPEHHOM JBIMKEHHHM 0€3 HauyaJbHOM CKOPOCTH MYyTH
OTHOCATCS KaK psAJl HEYETHBIX YUCEIl, TO COOTBETCTBYIOIINE MIPOMEKYTKHA BPEMEHH OIMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHUS OT CHITBI HOPMAJIBHOTO JIaBJICHHUS.
Onpenenenne k03 puiineHTa TpeHUs! CKOIbKEHHS.

Omnpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenue pabOTHl CHJIBI TPEHUS NPH PAaBHOMEPHOM JBIMIKEHHH Tejla MO TOPU3OHTAIBHOMN
MTOBEPXHOCTH.

Omnpenenenue pabOTHI CHIIBI YIIPYTOCTH MPH MOAbEME Tpy3a C UCIIOIb30BAaHHUEM HEIMOJIBUKHOTO U
MOJIBHKHOTO OJIOKOB.

W3ydeHue 3aKoHa COXpaHEHUS SHEPTHH.

Pa3nen 9. Mexannueckue Koj1e0aHUSI M BOJIHBI.

KonebarenpHoe apmxkeHune. OCHOBHBIE XapaKTEPUCTHKU KOJIGOAHMIA: MEpPHOJ, YacTOTa, aMILTUTY/a.
Matematuueckuii U Ipy>KMHHBIN MasTHUKH. [IpeBpalieHne sneprun npu KosiaedaTeIbHOM JABHKEHUU.

3aryxaromue kosnebanus. BeiHyxaeHHble konebanus. Pesonanc. Mexanuueckue BoiHBIL. CBoiicTBa
MEXaHWYeCKUX BOJIH. [IpoaonbHbIe U onepeyHbie BOIHBL. J[JIMHA BOJHBI U CKOPOCTh €€ paclpOCTPAHEHHUS.
MexaHnueckue BOJHBI B TBEPAOM TENE, CENCMUYECKHUE BOJIHBI.

3Byk. [’ poMKkoCTh 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. H(}pa3ByK u yabTpa3ByK.

Jemoncmpayuu.



Hab6mronenue konebanuii Tes1 Mo 1eHCTBUEM CHIIBI TSHKECTH M CHITBI YIIPYTOCTH.
Habmtonenue xonebaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HaGmronenne BEIHYKICHHBIX KOJIEOAHUN U pe30HaHCa.
PacmipocTpanenue npofoabHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIHN).
HabimtoieHne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AKyCTHUYECKHI pe30HaHC.
JIaﬁopamoprle padomul u onvimel.
Omnpenenenre 4acToThl U Mepro/ia KoieOaHuil MaTeMaTH4eCKOro MasiTHUKA.
OrnpezenieHne 4aCTOTHI M IEPHO/Ia KOJICOAHHM MPY>KMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NiepUoa KojaeOaHui MOIBEHICHHOTO K HUTHU Tpy3a OT JIJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NIepUoa KojeOaHUl Mpy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
IIpoBepka HE3aBUCHMOCTH IIEPUOJIa KOJIeOaHU Ipy3a, IIOBELIEHHOI'O K HUTH, OT MacChl rpy3a.
OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTH IIEpr0/ia KOJeOaHUH MPYKUHHOTO MAasiTHUKA OT MacChl
rpy3a " )KECTKOCTHU INPYKUHBI.
7. W3mepeHue ycKopeHHs CBOOOIHOTO MaICHUSI.
Paznen 10. DiieKTpoMarHuTHOE 1M0J1e M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJMHBI. CBONCTBA AJIEKTpOMAarHUTHBIX BosH. [llkama
3JIEKTPOMArHUTHBIX BOJIH. MICI0/Ib30BaHNE AIEKTPOMArHUTHBIX BOJH JJISI COTOBOM CBSI3H.
DnekTpoMarHuTHas npuponaa cBera. CKopocTh cBeTa. BonHOBEIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
2. BoJIHOBBIE CBOICTBA CBETA.
Jlabopamopuuvie pabomot u onvimeol.
1. H3ydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MTOMOIIbI0 MOOUIBHOTO TesnedoHa.
Pa3znen 11. CBeToBbIe IBJIEHUS.
JlyueBas monenb cBeTta. Mcrounuku cBeta. [IpsimonuHeiiHOe pacmpocTpaHEHHE CBETa. 3aTMEHUs
Comnna u JIynsl. Otpaxkenue cBeta. [1mockoe 3epkano. 3akoH OTpa)KEHHUS CBETA.
[Ipenomnenue cBeta. 3akoH mpenomiieHUs cBeTa. [lonmHOe BHYTpEeHHee OTpaKeHUE CBETa.
Hcnonps3oBanue MOIHOTO BHYTPEHHETO OTPAXKCHHS B ONITHYECKUX CBETOBOIAX.
JIunza. Xox myuedt B tuH3e. OnTudeckas cucreMa ¢oroanmnapara, MUKPOCKOTNA U Teleckorna. [ 1a3 kak
OINTHYECKas cucTeMa. bn30pyKkocTh U JaIbHO30PKOCTb.
Pasnoxxenne Oemoro cBera B cmekTp. Onbitel HetoToHa. CrokeHue CHEKTpajibHBIX I[BETOB.
Jucnepcus caera.
Jemoncmpayuu.
[IpssMonMHENHOE pacIIPOCTPAHEHHE CBETA.
OTtpaxkeHue cBeTa.
[Tonyuenue n300pakeHHit B TNIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.
OnTHYecKuil CBETOBO/I.
Xom mydeit B coOuparomiei JInH3e.
XoJ Jy4el B pacCeUBarOLLEH JTUH3E.
[Tonydyenne n300paxeHuii ¢ TOMOMIbIO JINH3.
[TpunHmn neiicTBus GoroanmapaTa, MUKPOCKOTA U TEJIECKOTIA.
10 Monens T1aza.
11. PaznokeHue 6enoro cBeta B CIEKT.
12. [lonydeHue 6en0ro cBeTa MpH CI0KEHUU CBETA Pa3HbIX I[BETOB.
Jlabopamopuvie pabomol u onvimol.
1. HccnenoBaHue 3aBUCMMOCTH YTJla OTPaKeHUs! CBETOBOTO JIyya OT yTIiia MaJeHusl.
2. UM3yueHue xapakTepUCTHK U300paKeHUsI IPEAMETa B IUIOCKOM 3€pKaJie.
3. HccnenoBanue 3aBUCUMOCTH YIJIa TPEJIOMJICHUSI CBETOBOTO Jiyda OT yrIJia MaJeHUs Ha TPaHUIIE
«BO3IyX—CTEKJIO».
4. TlomyueHue n300pakxeHUI ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.
5. Omnpenenenue (HOKYCHOTO PACCTOSIHHS M OTITUYECKON CHUIIBI COOMPAIOIICH JTUH3HI.
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6. OnbIThI IO PA3JI0KEHHIO OEIOro CBETa B CHEKTP.

7. ONBITHI IO BOCTIPUATHIO [IBETA MIPEIMETOB MPU MX HAOIIOICHUH Yepe3 [IBETOBBIC (PHIIBTPHI.

Pa3nes 12. KBaHTOBBIC SIBJICHUS.

OmnsiTel Pesepdopna u muianerapuas mozens atroma. Mojens atoma bopa. Mcyckanue u norionieHue
cBera aroMoM. KBaHThI. JInHeYaTbIe CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- u ramma-uznydenus. CtpoeHue aTomMHOro siapa. Hykionnas
MOJieIb aTOMHOTrO Anpa. M3oronsl. PagnoaktuBHele npeBpamenus. llepuon noiypacnana aToMHBIX s1€p.

SnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsIOBOIO M MAaCCOBOTO YHUCEN. DHEPIrusl CBSI3U aTOMHBIX
anep. CBs3b Maccel U 3Hepruu. Peakuuu cuntesa u nenenus anep. Merounuku sneprun CosHua u 3BE31.

SAnepHas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3JIy4YECHUN Ha )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphl U3IIy4eHUs U MOTJIOIIEHUS.

CrieKTphl pa3avyuHbIX I'a30B.

CnekTtp Bomopoaa.

Habmronenune TpexoB B kamepe BuibcoHa.

PaGota cuérurka HOHU3UPYIOMINX U3TYUCHHH.

Perucrpanus n3iayyeHus IpupogHbIX MUHEPAJIOB U MPOTYKTOB.

./Iaﬁopamopubte paodomwt u onvimol.

1. HaOmroneHue CIUTOMIHBIX U JTMHEHYATHIX CIIEKTPOB M3ITyICHUSI.

2. HccnenoBanue TPEKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI [0 TOPMO3HOMY Iy TH (TI0 poTorpadusim).

3. M3mepeHue painoakTUBHOTO (poHa.

IHoBTOpHTEIBLHO-0000111AI0IIIHIT MOTYJIb.

[ToBTOpUTENIBHO--0000IAIOIIMKA  MOYJIb IIpeJHAa3HaueH s cUcTeMaTH3alMd u  0000uieHus
MPEIMETHOTO CO/ICPIKAaHUS U OIBITA IS TeIBHOCTH, TPUOOPETEHHOTO NP U3YYECHUHU BCETO Kypca (GU3UKH, a
TaKXe JUIs IOJAIOTOBKM K OCHOBHOMY TOCYAAPCTBEHHOMY 3K3aMeHy IO (GU3UKe A 00ydaroluxcs,
BBIOPABIINX ATOT YYEOHBIH MpeIMeT.

[Ipu u3yueHun TaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI ACSITEIBHOCTH, HA OCHOBE
KOTOpBIX 00€creunBaeTcsl JOCTH)KEHHE TPEAMETHBIX M METaNpeAMETHBIX IUIAHUPYEMBIX pPE3yJbTaTOB
o0yueHus, GpopMupyeTcs ecTeCTBEHHOHAy4Hasi TPAMOTHOCTb: OCBOEHHE HAYYHBIX METOJIOB MCCIIEI0BaHMS
SBJIGHUH TPUPOJBI U TEXHHUKH, OBJAJCHHE YMEHMSIMH OOBSCHITH (PU3UYECKHE SIBICHUS, NPUMEHSS
IIOJIy4YE€HHBIE 3HaHMsI, PEIIATh 3a7ja4i, B TOM YHCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAIILHBIE.

[IpyHIMNIHATBHO JEATENBHOCTHBIA XapaKTEp MAaHHOIO pasjiella pealiu3yeTcss 3a CYET TOro, 4To
o0yyaromuecs BHIIOIHSIIOT 3aJJaHusl, B KOTOPBIX UM IIpelaraercs:

Ha OCHOBE IIOJyYEHHBIX 3HAHUI paclo3HaBaTb M HAy4YHO OOBACHATH (PU3NYECKUE SIBICHUS B
OKpY2Karolllel IPUPOJIE U TIOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METOAbI MCCIEeI0BaHUs (U3NYECKUX SBJIEHUH, B TOM 4YMCIE ISl IPOBEPKU
TUIOTE3 U TIOJYyYEHUS] TEOPETUUYECKUX BBIBOJIOB;

OOBSCHATh HayuyHblE OCHOBBI HauOoOJiee BaXKHBIX JOCTUKEHHH COBPEMEHHBIX TEXHOJIOTWH, HaIlpHUMep,
IIPAKTUYECKOI0 HCIOJIb30BAaHUSl PA3JIMUHBIX MCTOYHMKOB PHEPIMH Ha OCHOBE 3aKOHA IPEBpALICHUS U
COXPAaHEHHUS BCEX U3BECTHBIX BUI0B SHEPTHUH.
IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIETO OBPA3OBAHUA

DU s wWN R

W3ydenne ¢u3MKM Ha YpPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHMs HANpaBIeHO Ha JOCTHIXKEHHE
JUYHOCTHBIX, METAIIPEIMETHBIX U NMPEAMETHBIX 00pa30BaTeNIbHBIX PE3YJIbTATOB.

B pesynbTare uzyueHus GU3MKU Ha YPOBHE OCHOBHOTO 00Iero o0pa3zoBaHus y oOydaronierocs 0yayT
c(hOpMUPOBAHBI CIEAYIONINE JINYHOCTHBIE PE3YJIbTAThl B YACTHU:
e 1) MaTpHOTHYECKOr0 BOCIIUTAHUA:
— IPOSIBJIIEHUE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCUICKON (PM3NYECKOI HayKH;
— IICHHOCTHOE OTHOILIEHHE K JJOCTHKEHUSIM POCCUICKUX YUEHBIX--(PH3UKOB;
2) rpakKIaHCKOT0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
— TOTOBHOCTb K aKTUBHOMY YYaCTHIO B O0CYKJI€HHM OOLIECTBEHHO 3HAYMMBIX U ATUYECKHX MPOOIIEM,
CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHHUEM JTOCTHKECHUN (PU3UKH;



— OCO3HAHUE BaXHOCTHU MOPAIbHO--3TUYECKUX MPUHIUIIOB B ACATEILHOCTH YUYEHOTO;

3) acTeTMYECKOr0 BOCIIMTAHMSI:

— BOCTIPHUSITHE ICTECTHYECKUX KAauyeCTB (PU3HYECKOM HAyKH: €€ TapMOHHUYHOTO MOCTPOCHUS, CTPOTOCTH,
TOYHOCTH, JAaKOHUYHOCTH;

4) IEHHOCTH HAYYHOT'0 MTO3HAHUSA:

— OCO3HAaHHME IIEHHOCTH (U3MYECKON HAyKHM KaK MOIIHOTO WHCTPYMEHTa IO3HAHUS MHpPA, OCHOBBI
Pa3BUTHSA TEXHOJIOTUM, BAKHEUIIEH COCTABIIAIOLIEH KYJIbTYpHI;

— pa3BUTHE HAYYHOU JTFOO03HATEIHPHOCTH, HHTEPECA K HUCCIICIOBATEIBCKON e TEIILHOCTH,

5) dopmupoBanusi KyJbTypbl 310POBbS U IMOIHOHAJIBLHOIO 0JIATONOJIYYMSI:

— OCO3HAHHWE IIEHHOCTH O0€30MacHOro o00pa3a >XWU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE,
B2XHOCTH IPaBWJI 0€30MaCHOTO MOBEJCHHS Ha TPAHCIIOPTE, HA JOPOraxX, C ANEKTPUUECKUM U TEIIOBBIM
000pyIOBaHUEM B JIOMAITHUX YCIOBHSIX;

— c(hOpMUPOBAHHOCTH HaBhIKa pediekcuu, MPU3HAHUE CBOETO IMpaBa Ha OMIMOKY W TAKOTrO XKe IpaBa y
JIPYyTOro 4ej0BEKa;

6) TPY10BOr0 BOCIIUTAHUSA:

— AaKTHBHOE Yy4YacTHE B pEIICHUU NPAKTHUECKUX 3a7ad (B paMKax CceMbH, 00pa3oBaTeIbHOMN
OpraHu3aIi, Topojia, Kpas) TEXHOJIOTHYECKON U COIMAIbHOW HAINPABJICHHOCTH, TPEOYIOIIMX B TOM
gucie U PU3NYECKUX 3HAHUM;

— WHTEpPEC K MPAKTUICCKOMY H3yUeHUIO TPOo(deccuii, CBsI3aHHBIX C PH3UKOIA;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

— OpUCHTaNMsI HA NMPUMEHCHHE (U3MUYSCKUX 3HAHWU NI PEIICHHS 3a7ad B O0JIACTH OKPYIKaromei
cpebl, INIAHUPOBAHUS IOCTYIIKOB U OLIEHKHU UX BO3MOXHBIX MTOCJIEICTBUH 1151 OKPYIKAIOIIEH Cpebl;

— OCO3HAHHUE II00ATBHOTO XapaKTepa YKOJIOTHYECKUX MPOOJIEM U IMyTel UX pelIeHus;

8) ajanTanum K U3MEHSIIOIIMMCH YCJIOBUSM COLUAIBLHOI U MPUPOIHOI Cpebl:

— TOTPeOHOCTh BO B3aWMOJCHCTBUU TIPH BBIOJIHCHUH HCCICIOBAaHUNA M TPOEKTOB (U3UICCKOMN
HaIPaBJIECHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTHUX;

— MOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO NeATETHbHOCTD;

— moTpeOHOCTh B (POPMUPOBAHWU HOBBIX 3HAHHI, B TOM 4Hcle (GOpMyIHMpoOBaTh UIEH, MOHATHUS,
TUTIOTE3bI 0 PU3NYECKUX O0BEKTAX U SBJICHUSX;

— OCO3HaHME JAePUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEN B 001acTH (DU3HKHY;

— MJIAaHUPOBAHHUE CBOETO PAa3BUTHS B IPUOOPETECHUH HOBBIX (DM3MUYECKUX 3HAHMIA,

— CTpeMIIeHHE aHAIM3UPOBATh U BBIABIATH B3aWMOCBSI3M MPUPOIBI, OOIIECTBA M DKOHOMHUKU, B TOM
YUCJIE C UCTIOIh30BAaHUEM (PU3HUECKUX 3HAHUM;

— OIICHKA CBOUX JEUCTBUH C Y4ETOM BIMSHHUS Ha OKPYKAIOIIYIO CPELy, BO3ZMOXKHBIX TIIOOATBHBIX
MOCJIEICTBUH.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHHs mporpamMMbl MO (PU3MKE HAa yYpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUS Y

oOyyarorerocst OyayT chopMupoBaHbl MeTampeJMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE [MO3HABATEIbHBIC
YHUBEpCaJbHble yueOHbIE JEWCTBUS, KOMMYHHMKAaTHBHbIE yHHMBEpCalbHble Yy4yeOHble JIeHCTBUS,
peryIsTUBHBIE YHUBEpCAJIbHbIE yUeOHbIE TEHCTBHSL.

ITo3HaBaTeIbHbIE YHUBEpPCAJIbHBbIE y4eOHbIe JeiicTBUS

Ba3oBble Jjornyeckue geiicTBUA:

BBISIBIISITh M XapaKTEpU30BaTh CYIECTBEHHBIE PU3HAKUA OOBEKTOB (SABICHHN);

yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCU(PUKALIUU, OCHOBAHUS [ 000OIIEHUS U CPABHEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M IMPOTHBOPEYHs B pacCMaTpUBaeMbIX (haKkTaX, JaHHBIX M HAONIONECHUSX,
OTHOCALINXCS K PU3NUECKUM SIBIICHUSM;



BBISIBJISITH IPUYMHHO--CJICICTBEHHBIEC CBSI3U NP M3YYEHUH (PU3NYECKHUX SBICHUNA M MPOIECCOB, JeaTh
BBIBOJIBI C HCIOJIb30BAaHNEM JEAYKTHBHBIX M MHAYKTHBHBIX YMO3aKJIIOYEHHH, BBIJBUTaTh THIIOTE3bl O
B3aUMOCBSI35X (DU3UYECKHUX BEIMUMH;

CaMOCTOSITENIbHO BBIOMPATh CIOCOO pemieHus y4eOHOH (U3MYecKoil 3amaun (CpaBHEHHE HECKOIBKHX
BAapUAHTOB pEIICHUs, BHIOOp HamOOJIee TOAXOAANIETO C YYETOM CaMOCTOSTEIBHO BBIACICHHBIX
KpUTEPUEB).

Ba3oBrble ucciaenoBareLcKue AeHCTBHSA:

MCIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKIII HHCTPYMEHT MO3HAHMUS,

MIPOBOAUTH 110 CAMOCTOSITENIbHO COCTABJICHHOMY IJIaHY OIBIT, HECIOKHBIN (PU3MUECKUN IKCIIEPUMEHT,
HeOoJIbII0e HccieoBaHre (PU3UUECKOTO SIBICHMUS,

OLICHMBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIIMIO, MOJIYYCHHYIO B XOJ€ HCCIEIOBaHUS
WJTU DKCIIEPUMEHTA;

CaMOCTOSITENILHO  (hOpMyTHpOBaTh OOOOIIEHUST W BBIBOJABI IO pe3yibTaTaM TMPOBEAEHHOTO
HaOJI0/IeHUs, OIBITA, UCCIICOBAHNUS,

MIPOTHO3UPOBATh BO3MOXKHOE JajbHEilIee pa3BUTHE (HU3MUECKUX IMPOILIECCOB, a TAKXKE BBIIBUTaTh
MIPEATNIONOKEHHS 00 UX PA3BUTUU B HOBBIX YCJIOBUSIX U KOHTEKCTaX.

Pab6ora ¢ undopmanmueii:

IPUMEHSATh Pa3IMYHbIe METO/bI, HHCTPYMEHTBI M 3alpOChl MPU NOUCKE U 0TOOpe MH(OpMAIK HUIIH
JAHHBIX C YYETOM IPEAJI0KEHHON yueOHOM pusnueckoi 3a1auu;

aHAJIM3UPOBATh, CUCTEMAaTU3UPOBAaTh U MHTEPIPETUPOBATH UH(DOPMALIMIO Pa3INYHBIX BUAOB U (OpPM
IIPEJCTABICHMUS;

CaMOCTOSITEJIHO BBIOMpATh ONTHUMAaJIbHYIO (pOopMy mpeacTaBieHus MHGOPMALUU U UIUTIOCTPUPOBATH
pelaeMble 3a/1a4i HECJIO0KHBIMU CXEMaMH, uarpaMMaMu, MHOM rpauKkoi 1 1X KOMOMHALIUSAMHU.

KOMMyHI/IKaTI/IBHBIe YHUBEPCAJIbHBIC y'leﬁﬂble JeCTBUA:

B X07ie 00CYXIeHHs y4eOHOro Marepuaia, pe3yabTaToB JIAOOPAaTOPHBIX pabOT M MPOEKTOB 3a/1aBaTh
BOIPOCHI 110 CYIIECTBY 00CY>KIaeMOi TEMBI M BBICKA3bIBaTh MU, HAIICJICHHbIE Ha PElIeHHEe 3aa4u U
nojJiepkaHue 01aroKenaTeIbHOCTH O0IIEHuUS;

COITIOCTABJIATH CBOU CYXIACHUSA C CYXKIACHUAMUA APYTHUX YUACTHHUKOB JUAJIOra, O6H3py>I(I/IBaTI> pasianuue
U CXOJICTBO MO3ULIUN;

BBIPAXXaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX M MUCbMEHHBIX TEKCTAX;

MyOMUYHO TMPEACTaBIATh PE3yJNbTaThl BBINOJIHEHHOTO (DU3MUECKOTO OmbITa (DKCIEPUMEHTA,
HCCTIE0OBaHUS, TIPOEKTA);

MIOHMMAaTh U MCIIOJIb30BATh MPEUMYIIECTBA KOMaHAHON M WHAMBHUIYaJIbHON pabOTHI MpU pelIeHUuU
KOHKpETHO! (hr3HuecKoil mpoOIembl;

MPUHUMATh LEJIU COBMECTHOHN [€ATEeNbHOCTH, OpPraHW30BBIBATh JEHCTBUS IO €€ JIOCTUKEHUIO:
pacmpenenaTh poyid, 00CYX IaTh MPOLIECCH M Pe3yJIbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS
HECKOJIbKUX JIIOJIEH;

BBHITIONTHATh CBOIO 4acTh pabOThI, HOCTHras KadyeCTBEHHOT'O pe3yJbTaTa MO CBOEMY HAIPaBICHUIO U
KOOPJAMHUPYS CBOU ACHCTBUS C APYTUMU WICHAMU KOMaH/IbI;

OLICHMBATh KAa4yeCTBO CBOETO BKJIaJa B OOMIMH TPOAYKT IO KPUTEPHUSM, CaAMOCTOSTEIBHO
chopMyITUPOBAaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

PeryasiTuBHBIC YHHBepcaJbHbIe y4eOHbIe 1eiiCTBHUSA

Camoopranmszauus:

BBISIBIIATh TIPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CUTYaIlUAX, TPEOYIOMHMX IS perieHus] (PU3nIecKux
3HAHUM;

OPUEHTHPOBATHCS B PA3NIMUYHBIX TOJAXOJaX TMPHUHATHS pelleHuid (MHANBUAYyAIbHOE, MPUHSATHE
perieHus B TpyIIie, IPUHATHE PEIICHUA TPYIIION );

CaMOCTOSITENIFHO COCTAaBJIATh AJITOPUTM pelieHus (U3MUEcKOl 3ajaud WM IUIaHa HCCIIETOBaHUS C
y4ETOM HMMEIOIINUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh MpeiaracMbie
BapHaHThI PEIICHUI;



JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbII HHTE/JIEKT:

JaBaTh aJeKBAaTHYIO OLEHKY CUTYAaIlM{ U NPeAJIaraTh IiaH e€ N3MCHEHUS,;

OOBSCHATH NPUYMHBI JOCTIDKEHHS (HEJOCTHIKCHHUS) PE3YJbTaTOB JESATEIbHOCTH, IaBaTh OLCHKY
NpUOOPETEHHOMY OTIBITY;

BHOCHUTBH KOPPEKTUBHI B JIEATEIBLHOCTh (B TOM YHCJIE B XOJ BBITOJHEHHUS (PU3NUECKOTO HCCIICAOBAHUS
WIN TIPOEKTA) Ha OCHOBE HOBBIX OOCTOSITEIHCTB, N3MEHUBIINXCS CUTYallui, YCTAHOBJICHHBIX OLINOOK,
BO3HHKIIHX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBUSM;

CTaBUTH ce0s1 Ha MECTO JPYroro YeloBeKa B X0/1€ CIopa WM JUCKYCCUU Ha HAyYHYIO TEMY, TOHUMATh
MOTHUBBI, HAMEPEHHS U JIOTUKY JIPYTOro;

MPU3HABATh CBOE NMpaBO Ha OIMIMOKY NpU pemeHUH (PU3MYECKHX 3a/7a4 WIM B YTBEPXKACHUAX Ha
Hay4HBIC TEMBI M TAKOE K€ IPAaBO JPYyToro.

MHNPEAMETHBIE PE3YJBTATbBI

K KOHIY 06y‘ICHI/I${ B 7 Kijacce NNpEeAMETHBIC PC3YJIbTATBI Ha 0a30BOM YPOBHE HOJIZKHBI OTpaXaTb

c(OPMHPOBAHHOCTH Y 00YHAIOIINXCS YMEHUI:

HUCITIOJIB30BATh IIOHATUA: (1)I/I3I/I‘-IGCKI/I€ U XUMHUYCCKUE SABJICHUA, Ha6JHOIICHI/Ie, OKCIICPUMCHT, MOZACIIb,
THIIOTE3a, CAMHHUIBI (DU3MYECKMX BEJIWYHMH, aTOM, MOJICKYJIa, arperaTHbIC COCTOSHHS BEIECTBA
(TBEpmoe, KuaKoe, Tra3000pa3HOE), MEXAaHWYECKOE [BIDKEHHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
NPSIMOJIMHEHHOE), TPaeKTOpHs, pPaBHOJCHCTBYIOIIAs cuia, jaedopmanus (yrnpyras, IUIaCTHYECKas),
HEBECOMOCTH, COOOIIAIOIINECS COCY/IBI;

pasznuyate sBieHUs (AuQQy3usi, TCIUIOBOE IBMKECHUE YACTHUI[ BEIICCTBA, PAaBHOMEPHOE JIBIDKEHUE,
HEPAaBHOMEPHOE JABWKEHUE, HHEPLUS, B3AUMOJICHCTBHE TEJI, PABHOBECUE TBEP/BIX TEJI C 3aKPEIUIEHHOU
OCBbIO BpallleHUs, Tepeaada MaBieHHUs] TBEPIABIMU TeJIaMH, KUAKOCTSIMH M TrazaMu, aTMocdepHoe
JaBJIeHUE, TUIABaHHE Tel, MPEBpAIICHHUs MEXaHWYECKOW SHEpPruu) MO OIMHCAHUI0 HUX XapaKTEePHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOIINX JTaHHOE (PU3UUECKOE SBIICHHUE;

pacrio3sHaBaTb IMPOABJICHHUEC HU3YUYCHHBIX (1)I/I3I/I‘I€CKI/IX SIBJIEHUU B OKpyKaromeM MUpE, B TOM YUCIIC
(1)H31/I‘-ICCKI/I€ ABJICHUSA B MPUPOJAC: MPUMEPHBI ABUKCHUA C PA3JIMYHBIMU CKOPOCTAMU B JKUBOH M HEXKUBOU
MpHUPO/Ie, ACUCTBUE CHIIBI TPEHHS B IPUPOJE U TEXHHUKE, BIUSIHUE aTMOC(HEPHOrO JaBlIEHUs Ha KUBOU
OpraHusm, ILIaBaHUC pI)I6, pbryaru B TCJIC YCJIOBCKA, IMPU 3TOM IMEPECBOAUTHL NPAKTHYCCKYIO 3aavdy B
y4eOHYI0, BBIICTISITH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKHU) (PU3UUECKUX SBICHHIA;

OMKCHIBATh W3YYECHHBIE CBOMCTBA TeNl W (PU3MUECKHE SBICHUS, HCIONB3YsS (U3NYECKUE BEITHMUMHBI
(Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BPEMsl, ITyTh, CKOPOCTh, CPEIHSST CKOPOCTh, CHJIA YIPYTOCTH,
CHJIa TSDKECTH, BEC Tella, CHJIa TPeHHs, JAaBlieHue (TBEPIOro Temna, >KUIKOCTH, Ta3a), BHITAIKUBAIOIIAS
CWJIa, MEXaHW4yeckas paboTa, MOIIHOCTh, TUICYO CHJIBI, MOMEHT CHJIBI, KOA(PQHUIIUEHT I0JIE3HOTO
JCHCTBUS MEXaHM3MOB, KWHETHYECKas W TMOTCHIMAaJIbHAas HHEpPrus), MpU OMUCAHHH TPABUILHO
TPAKTOBATbH (1)PI31/I‘-I€CKI/II7I CMBICJI HUCIIOJB3YEMBIX BCJIIMYMH, HX 0003HaueHusa u CANHUIIbI (bHSI/I'—IeCKI/IX
BEJIMYMH, HAXOIUTh (OPMYJBI, CBS3BIBAIONIME JaHHYI (U3UYECKYIO BEIMYMHY C JPYTHMH
BEJIMYUHAMU, CTPOUTH IpaUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

XapaKTEepUu3oBaTh CBOMCTBA TECII, (1)I/I3I/I'-IGCKI/Ie SABJICHUS WU IPOLCCChI, UCIIOJIB3Ys MpaBuia CIIOKCHHUA CUJIL
(Bmonb ofHOU TipsiMOii), 3ak0oH ['yka, 3akoH [lackans, 3akoH Apxumena, MPaBUIO PaBHOBECHS phblyara
(6moka), «3070TOE MPABMIIO» MEXAHUKH, 3aKOH COXPAHECHHSI MEXaHWYECKOW DHEPTUH, MPU 3TOM JaBaTh
CIIOBECHYIO ()OPMYITUPOBKY 3aKOHA U 3aMMUCHIBATh €r0 MAaTeMAaTHUUECKOE BBIPAKECHHUE;

OOBSCHATh (PU3MYECKHUE SBIEHUS, MPOLECCHl M CBOMCTBA TEJN, B TOM YHWCJIE U B KOHTEKCTE CHUTYyaIlHid
IMPAKTUKO-OPUECHTHPOBAHHOTO XapaKTEpa: BbBIABIIATL MNMPUYMHHO--CICACTBECHHBIC CBA3H, CTPOUTH
0o0BsicHEHHE U3 1—2 TOTUYECKUX IIaroB ¢ OMOpol Ha 1—2 M3ydeHHBIX CBOWCTBA (DM3UUYECKUX SBICHUH,
(U3HYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemarh pacuyéTHBIE 3amadyd B 1—2 JeWCTBUS, HUCTHONB3ysS 3aKOHBI W (OPMYIIBI, CBSI3BIBAIOIIHEC
(I)I/ISI/I‘IGCKI/IG BCJIIMYMHBI: Ha OCHOBC aHalin3a YCJIOBUA 3ada4du 3allUCbIBATh KpPATKOC YCJIOBHUC,
MOJICTABIIATh (PU3MUYECKUE BEIMYMHBI B (HOPMYIBI M MPOBOIUTH PACUYETHI, HAXOIUTH CIPABOYHEIC



JAHHbIe, HEOOXOAMMBIE JUIsl pEIIeHUs 3ajad, OLEHUBAaTh PEATMCTUYHOCTh MOJTYYEHHOH (pu3nuecKon
BEJIMYHHBI;

pacro3HaBaTh MpoOJIEeMbl, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIM (PU3UYECKUX METOAOB, B OMHMCAHUU
UCCIIEZIOBAaHMsI BBIJCIIATh MIPOBEPSIEMOE NPEANONIOKEHUE (TUIOTE3y), pa3iuyaTh U UHTEPIPETUPOBATH
IIOJIy4YEHHBIH pe3ysbTaT, HAXOAUTh OLIMOKHU B XOJ€ OINbITA, IEIaTh BHIBOBI 110 €TI0 pe3yiIbTaTaM;
IPOBOJUTH ONBITHl MO HAOMIONCHUIO (U3MYECKUX SBJICHUN WM (U3NYECKUX CBOMCTB TeIl:
bopMynaMpoBaTh IpOBEpsAEMblEe MPEANOJIOKEHHUs, COOMpaTh YCTAHOBKY U3  IPEJIOKEHHOIO
000pyI0BaHUs, 3aIUCHIBATE XO/1 ONBITa U (JOPMYIUPOBATH BHIBOJIBI;

BBITIOJHATH NPSIMbIE U3MEPEHUS PACCTOSIHUSL, BPEMEHHU, MacChl Tela, 00bEMa, CUIIBI U TEMIIEPATYPHI C
UCIOJIb30BAHUEM AHAIOTOBBIX M LU(POBBIX IPUOOPOB, 3alMCHIBATh MOKa3aHUs NMPHUOOPOB C y4ETOM
3aJJaHHOI a0COIOTHOM MOTPEITHOCTH U3MEPEHUH;

MIPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PM3NYECKON BETUYMHBI OT APYroi C MCIOJIb30BAaHHEM
IPSIMBIX U3MEPEHUH (3aBUCUMOCTHU IIyTH PABHOMEPHO JIBUXKYILErOCs T€jla OT BPEMEHU JBUKECHMS Tea,
CHJIBl TPEHUS CKOJbKEHMsI OT Beca Tesa, KauecTBa 0OpabOTKM MOBEPXHOCTEH Tel UM HE3aBHUCUMOCTH
CWJIBI TPEHHsS] OT IUIOLIAJMd COINPUKOCHOBEHHUS TEJ, CUJbl YINPYTrOCTH OT YJUIMHEHUS MPY>KUHBI,
BBITAJIKUBAIONICH CHJIBI OT 00BEMa MOTrpYKEHHOM YacTH Tela M OT IUIOTHOCTH JKUAKOCTH, €€
HE3aBHCUMOCTH OT IUIOTHOCTHU T€ja, OT IJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJI0, YCIOBHUM IIaBaHMS
TeJ, YCJIOBUI paBHOBECHs pblyara U OJIOKOB), y4acTBOBATh B IVIAHMPOBAHUU Y4€OHOI'O MCCIIEOBAHUS,
coOMpaTh YCTAaHOBKY U BBIIIOJHATH HM3MEPEHUs, CJenys TNPEeIOKEHHOMY IUIaHy, (PUKCHpPOBATh
pe3yabTaThl IOJYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BHUJAE NPEJIOKEHHBIX TaOIUL U
rpaduKoB, JeJ1aTh BBIBO/BI [10 pE3yJIbTaTaM UCCIICOBAHNUS;

MIPOBOJIUTH KOCBEHHBIE M3MEpEHHs (PU3NIECKUX BEIWYHH (TFIOTHOCTh BEHIECTBA KHUIKOCTH M TBEPIOTO
Tena, cuila TPEHUS CKOJIBKECHMS, [aBICHHE BO3/yXa, BBITAJIKMBAIOIAs CUiIa, JCHCTBYHOIAs Ha
MOTPYXEHHOE B )KHMIKOCTh TEJ0, KOXPPHUIUEHT MOJIE3HOTO ICHCTBUS MPOCTHIX MEXAaHU3MOB), CIEIYs
IIPE/UI0KEHHONW MHCTPYKIMH: TPU BHIIOJIHEHUN U3MEPEHUI COOMpaTh IKCIEPUMEHTAIbHYIO YCTAaHOBKY
U BBIUUCIISITh 3HAUEHUE UCKOMOM BEIMUNHBI,

co0IIroAaTh MpaBuiia TEXHUKHM 0€30I1aCHOCTH IpU paboTe ¢ J1abopaTOPHBIM 000PYIOBAHUEM;

YKa3bIBaTh MIPUHIIUIIBI IEHCTBUS TPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI, TEPMOMETP, TUHAMOMETP,
cooOmraronmecs Ccocyabl, OapoMeTp, pblyar, MOJBM)KHBIM M HEMOJBUXKHBIM OJOK, HAaKJIOHHAs
IJI0CKOCTH;

XapaKTepU30BaTh MPUHIUIIBI AEUCTBUS U3YYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOMICTB € ONMOPOM Ha
UX OnucaHus (B TOM 4HCJe: MOJIIMIIHUKH, YCTPOHCTBO BOAONPOBOJA, THUAPABIMYECKHH Tpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOM HACOC, apeOMETP), UCIIONb3Ysl 3HAHUSA O CBOMCTBaX (PU3MUYECKUX
SBJICHUH U HEOOXOMMble (PHU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOANUTH TpUMEphl (HAXOAUTh HHPOPMALMIO O MpPUMEpax) NPAaKTUYECKOTO HCIOIb30BAHUS
(¢u3NyecKux 3HAHUN B MOBCEIHEBHOM XM3HU A oOecriedeHHs 0e30MacHOCTU IMpH OOpaleHUH C
npubopaMM U TEXHMYECKHMMM YCTPOHCTBAMH, COXpPaHEHHUS 370pOBbi M COOIIOAEHUS HOPM
HKOJIOTMYECKOTO TIOBEJIEHUS B OKpPY KAIOILEH Cpee;

OCYIIECTBIISATH OTOOp NCTOYHUKOB MH(popMannu B UHTEpHETE B COOTBETCTBUH C 3a/IaHHBIM ITOMCKOBBIM
3alpocOM, Ha OCHOBE HMMEIOIIMXCS 3HAHMM M IYTEM CpPaBHEHUS Pa3jIMYHBIX MCTOYHHUKOB BBIIEISTH
nH(pOpMaIINIO, KOTOpas ABJISETCS MPOTUBOPEUNBOM HIIM MOKET ObITh HEIOCTOBEPHOM;

WCIOJIb30BaTh MPH BBIMOJHEHUN Y4YEOHBIX 3a/laHui Hay4YHO--IOMYJISIPHYIO JINTEparypy (U3HUEcKOro
CoJiep’KaHusl, CIpPaBOYHbIE MaTepuanbl, pecypchl cetu UMHrepHer, Biaaerp NpuUéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMAIIUHN U3 OHON 3HAKOBOW CHCTEMBI B IPYTYIO;
co3JlaBaThb COOCTBEHHbIE KpaTKHe MUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 HMCTOYHHKOB
nHpopManui (U3NYECKOTO COJEp)KaHUs, B TOM 4HCIE MyOJWYHO JejaThb KpaTKUe COOOLIEHHS O
pe3yibTaTax MPOEKTOB MM Y4EeOHBIX MCCIEIOBAHUM, MPU 3TOM I'PAaMOTHO MCIIOJB30BaTh M3yUYCHHBIH
MOHATUMHBIN anmapar Kypca QU3UKH, COPOBOXKAATH BBICTYIUJICHHE MTPE3eHTAINEH;

IIpU BBIMIOJIHEHUU YYEOHBIX IMPOEKTOB U HCCIEJOBAHMM paclpenesaTh 00s3aHHOCTH B TpyMIe B
COOTBETCTBUM C TOCTaBICHHBIMHU 3aJa4aMH, CJIECIUThH 3a BBIIOJHEHUEM IUIaHA ACHCTBHUM, aeKBAaTHO
OLIEHUBAaTh COOCTBEHHBI BKJAJ B JEATEIbHOCTh TPYMIbI, BBICTPAaUBaTh KOMMYHHUKATUBHOE
B3alMO/JICIICTBHUE, YUUTHIBAsI MHEHHE OKPYKAIOLIHX.



K koniy oOyueHust B 8 kjacce mpeaMeTHbIe pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTh

c(OPMHPOBAHHOCTH Y 00YHAIOIUXCS YMEHUIL:

HCIIOJIb30BaTh TOHATHUSA: Macca M pa3Mepbl MOJEKYJ, TEIJOBOE J[BHKEHHUE aTOMOB U MOJEKYJ,
arperatHble COCTOSHUSI ~BEILECTBA, KpPUCTANIMYECKHE W aMopQHble Teja, HACBIIECHHBIA WU
HEHACBILIECHHBIN I1ap, BIAXKHOCTb BO3/yXa, TEMIIEpaTypa, BHYTPEHHSs 3HEPrus, TEIJIOBOM JIBUTATEIlb,
AJIEMEHTAPHBIN AIIEKTPUUECKUM 3apsl, DIEKTPHUUECKOE TOJIe, TPOBOJHUKU U AUDIEKTPUKH, TOCTOSHHBIH
NEKTPUYECKUI TOK, MArHUTHOE T10JIE;

pa3nuuath sABJIEHUS (TEIJIOBOE pAacIIMpPEHHE U CXKaThe, TeIuloliepesada, TEIIOBOE pPaBHOBECHUE,
CMauvBaHUE, KaNWUISPHBIE SIBIICHUS, HWCHApeHUe, KOHJICHCAlMs, IUIABJICHHE, KPHUCTAJUIU3aIHs
(oTBepaeBaHue), KUIEHUE, Terulonepenaya  (TEIUIONPOBOJHOCTh,  KOHBEKIUS,  H3IIYYCHHE),
ANEKTpU3aLUs TeJl, B3aUMOJICUCTBUE 3apsAI0B, NEHCTBUS AJNEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3alMO/JICIICTBE MarHUTOB, JEMCTBHE MarHUTHOIO IOJI Ha IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsI
MHIYKIIMS) TI0 ONKUCAHUIO UX XapaKTEPHBIX CBOWCTB U HAa OCHOBE ONBITOB, JEMOHCTPUPYIOIIUX JIaHHOE
¢buznveckoe SIBICHHE;

pacro3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3MUECKUX SIBJICHUN B OKPYXKAIOIIEM MHUpPE, B TOM YHCIE
¢dbusnueckre SBIEHUS B MPHUPOJE: MOBEPXHOCTHOE HATSDKEHHWE W KANWJUISIPHBIE SIBICHUS B MPUPOJE,
KPUCTAJUIBI B TpHpoje, minydenue CoiHIA, 3aMep3aHre BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHHE
pOChl, TyMaHa, HWHEs, CHera, OJJICKTPUYECKHE SBIICHUS B arMocdepe, SJICKTPUUECTBO IKHUBBIX
OpPTraHU3MOB, MarHUTHOE T0JIe 3eMJTH, Jpei( MOIIOCOB, POIh MATHUTHOTO TIOJIS JJISl )KU3HU Ha 3emiie,
MOJIAPHOE CHUSIHUE, TIPH 3TOM MEPEBOIUTH MPAKTHUECKYIO 33/1a4y B yUeOHYIO, BBIICIATH CYIIIECTBEHHbIE
CBOWCTBA (IpU3HAKN) PUINICCKUX SBIICHUM;

OIMCHIBATh M3yYCHHBIC CBOWCTBA Tel M (PU3UYECKUE SIBICHUS, HCIONB3YS (U3NYECKUE BEITHMUUHBI
(TemmepaTtypa, BHYTPEHHsISI DHEprusi, KOJIMYECTBO TEIUIOTHI, YJelbHas TEMI0EMKOCTh BEIIECTBA,
yAelbHas TEIUIOTa IUIABJIEHUS, yJeibHas TEIUIOTa MapooOpa3oBaHus, yJeidbHAas TEIUIOTa CrOpaHus
TOIUIMBA, KOA((UILIMEHT MOJIE3HOTO ASHCTBHS TEIIOBOW MAIIMHBI, OTHOCUTENIbHAS BIIaXXKHOCTh BO3IyXa,
NEKTPUYECKUN 3apsj, CHJIa TOKA, OJJIEKTPUYECKOE HAaIpsDKEHHUE, CONPOTHUBIICHHWE IPOBOJHUKA,
yllellbHOE CONPOTHUBIICHHE BEUIECTBA, pabOTa M MOLIHOCTb 3JEKTPUYECKOIO TOKA), MPU ONHUCAHUU
MPaBWIbHO TPaKTOBaThb (DU3MUECKUH CMBICT HCIOJIb3YEMbIX BEJIWYUH, OOO3HAYEHHS] U €IMHULIBI
(bu3MYECKUX BEIMYUH, HAXOAUTH (POPMYJIBI, CBA3BIBAIOININE JAHHYIO (PU3UYECKYIO BEIUYMHY C JPYTHMH
BEJIMYMHAMU, CTPOUTH IpaUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIINYMH;

XapaKTepu30BaTh CBOWCTBA Tell, (PM3MUECKUE SIBJICHUS U MPOLIECCHI, UCIOb3Ysl OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO--KUHETUYECKOM TEOpUM CTPOEHMs] BEUIeCTBa, MNPUHLMUI CyHEeprno3uuuu mnoyied (Ha
KayecTBEHHOM YPOBHE), 3aKOH COXpaHeHHs 3apsja, 3akoH Oma Juis yyacTka LenH, 3akoH Jxoyms—
Jlenma, 3aKOH COXpaHEHMsI HHEpPrHM, NpPU OSTOM J1aBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHAa H
3alUChIBaTh €0 MaTEMAaTUYECKOE BBIPAKEHHUE,

OOBSICHATh (PU3MYECKHE MPOLECChl M CBOMCTBA Teld, B TOM YHCIE M B KOHTEKCTE CHUTYyalUi
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABISATh NPUYUHHO-CIEICTBEHHBIE CBSI3U, CTPOMTH
o0bsicHeHUe u3 1—2 JIOTMYecKUX 1IaroB ¢ onopoi Ha 1—2 U3y4yeHHBIX CBOMCTBA (PM3NYECKUX SIBICHHH,
(bu3MYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemate pacy€THble 3aJaud B 2—3 JEHCTBUS, HCIOJB3Ys 3aKOHBI M (OPMYJbI, CBSA3BIBAIOIINE
(u3nUecKre BEIMYUHBI: HA OCHOBE aHAJIHM3a YCJIOBHS 3a/la4Ml 3alHChIBATh KPATKOE YCIOBHE, BHISBISTH
HEJOCTAaTOK JIaHHBIX JJISi peUIeHHs 3aJa4yd, BBIOMPATh 3aKOHbI U (DOpMyIbl, HEOOXOAMMBIE IS €€
peleHus, MPOBOJUTH pPAacuy€Thl M CPABHMUBATH IOJYYEHHOE 3HAueHHE (U3NYECKON BEITUYUHBI C
W3BECTHBIMH JTAHHBIMU;

pacrno3HaBaTh MpoOJIEMbl, KOTOPbIE MOKHO PELIUTh HPU MOMOILIM (U3NYECKUX METOAOB, MCIOIB3YS
OIMCAaHUE UCCIIEJOBAHMsI, BBIACIATH IPOBEPSAEMOE MPEATIOIOKEHUE, OLIEHUBATh IIPABUIILHOCTD MOPSIKA
MIPOBEJICHUS UCCIIEOBAHMUS, J€NIaTh BBIBOIBL;

MPOBOAUTH OMNBITHl MO HAOMIOAEHHIO (U3MUECKUX SBICHUM WM (PU3UUYECKHX CBOMCTB Tell
(KanWJUIApHBIE SIBJICHUS, 3aBHCHUMOCTH JIaBJICHHUS BO3JyXa OT ero o0bEMa, TeMIepaTypbl, CKOPOCTH
mpolecca OCTBIBAaHUSI W HarpeBaHMs MPU H3IYYEHWH OT I[BETa U3JIyvarouleil (morioimaromieii)
MIOBEPXHOCTU, CKOPOCTb HUCIAPEHMsI BOJABI OT TEMIIEPATYpPbI KUIKOCTH M IJIOLAAM €€ IOBEPXHOCTH,
ANEKTpU3alMs Tel U B3aUMOACHCTBHE SJIEKTPUUECKHUX 3apsiioB, B3aHMOJCHCTBHE MOCTOSIHHBIX
MarHuTOB, BU3yaJH3allds MAarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB, JEHCTBUS MAarHUTHOTO IOJS HA



MPOBOJAHUK C TOKOM, CBOWCTBA 3JIEKTPOMAarHUTa, CBONCTBA 3JIEKTPOJBUTATENsl MOCTOSHHOTO TOKA):
dbopMynHUpoBaTh MPOBEpPSEMbIC TMPEAINONIOKEHUSI, COOMpaTh YCTAHOBKY U3  MPEAIIOKEHHOTO
000py10BaHus, OMUCKHIBATH XOJ1 ONbITA U (POPMYITHPOBATH BHIBOIBL;

® BbLINOJHATH MPSIMbIE U3MEPEHHs] TEeMIIEpaTypbl, OTHOCHUTEIBHOM BIIAXXHOCTU BO31yXa, CHUJIBI TOKa,
HAMPSDKEHUS C UCTIOB30BAHUEM aHAJIOTOBBIX MPUOOPOB M TATYMKOB (PM3UICCKUX BEJIMYHH, CPABHUBATH
pe3yNbTaThl U3MEPEHUH ¢ YUETOM 33/1aHHOI a0COIIOTHOI MOTPENIHOCTH;

® IPOBOJUTH HCCIEAOBAHNE 3aBUCUMOCTH OJHOW (DPU3MUECKON BEIMYUHBI OT JIPYroi ¢ MCHOJIB30BAHUEM
MPSIMBIX U3MEPECHHH (3aBHCHMOCTh COMPOTHUBIICHUS TPOBOJHHUKA OT €0 JUIWHBI, IUIOMIAH MOMEPEUYHOTO
CEUEHUS U YJEJIIbHOTO CONPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUJIBI TOKA, UAYILIETO Yepe3 MPOBOIHUK,
OT HaNpsHKEHHUS Ha MPOBOJHUKE, MCCIEIOBAHME MOCIEIOBATEIBHOTO M MapaJIebHOIO COCTUHEHUIN
MIPOBOJHUKOB): IJAHUPOBATh HMCCIENIOBAHUE, COOMPATh YCTAHOBKY M BBINOJHATH MU3MEPEHUS, CIETYS
NPEUIOKEHHOMY IIJ1aHy, (DUKCHPOBATh pE3yJbTaThl IOJyYeHHOW 3aBUCHMOCTH B BHUJE TaOIHUI U
rpaduKoB, JeNaTh BBIBOBI [0 pE3yJIbTaTaM UCCIICIOBAHMUS,

® [POBOJUTH KOCBEHHBbIC HU3MEpPEHUS (UINYECKUX BEIWYMH (yAeNbHas TEIUIOEMKOCTh BEIECTBa,
COIIPOTHBIICHUE MPOBOJHUKA, padoTa M MOUTHOCTh AJIEKTPHUUECKOTO TOKA): IUIAHUPOBATH M3MEPEHHS,
coOuparh HKCIEPUMEHTAJIbHYIO YCTaHOBKY, CIEAys MpPeIIOKEHHOW WHCTPYKUUU, WU BBIYUCIATH
3HAYCHUE BEIIMINHBL;

e coOIIOaTh MpaBUJIa TEXHUKU OE30IMaCHOCTH MPH paboTe ¢ 1a00paTOpHBIM 000PYI0OBAaHUEM;

®  XapaKTEepU30BaTh MPUHIUIBI JEHCTBHS U3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPONCTB C OMOPON Ha
UX OnucaHus (B TOM YHWCIE: CHCTEMa OTOIUICHHs JAOMOB, TUTPOMETp, MapoBas TypOMHA, aMIIepMETD,
BOJIbTMETP, CYETUMK HIIEKTPUUYECKON HSHEPTUU, SJIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTEIbHBIE
ANIEKTPONPUOOPHI (TIPUMEPHI), AIIEKTPHUECKUE IMPEIOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOJBUTATEIND
MOCTOSIHHOTO TOKAa), HKCIONb3ysl 3HAHUS O CBOMCTBaxX (U3MYECKHX SBICHUM M HEOOXOIUMBbIE
¢bu3nveckrne 3aKOHOMEPHOCTH;

® pacmo3HaBaTh NPOCTHIE TEXHUYECKHE YCTPOMCTBA M W3MEPHUTEIbHBIE MNPHOOPHI MO CXeMaM H
CXEMaTUYHBIM PUCYHKaM (PKUIKOCTHBIH TEPMOMETP, TEPMOC, MCHUXPOMETpP, TMTPOMETp, ABUTATENb
BHYTPEHHETO CrOpaHUs, ODJEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMBl JJIEKTPHUECKUX Lened ¢
MOCIIE0OBATEIbHBIM U TapauIeIbHBIM COCIMHEHUEM DJIEMEHTOB, pa3jinuas ycIOBHbIe 0003HAYCHHS
JJIEMEHTOB JIEKTPUUYECKUX LIETIEH;

¢ I[PUBOJWUTH TpPHUMEPHl (HAXOAWTh WH(POPMAIMIO O TMpHUMEpax) NPAKTHIESCKOTO HCIOIb30BaAHUS
(¢u3MuecKuX 3HAHUU B TOBCEIHEBHON XHM3HU Aisi obOecriedeHHuss Oe30MacHOCTH TMpH OOpalIeHUH C
npubopaMu W TEXHHYECKHMH YCTPOHCTBAMH, COXPAHEHHUS 3I0pPOBbS M  COOIIOJCHUS HOPM
HKOJIOTHYECKOTO MOBEIEHUS B OKpYXKaroleil cpene;

® OCYIIECTBIATH MOUCK MH(pOpMAINHU (HU3HMUECKOTO colepkaHus B MIHTepHeTe, HA OCHOBE MMEIOIIUXCS
3HAHWUW W ITyTEM CPAaBHEHUS JIOTIOJTHUTEIHHBIX HCTOYHHKOB BBIJICISITH HHPOPMAIIHIO, KOTOPAsl SBISCTCS
MIPOTUBOPEYUBOI UITU MOXKET OBITH HEJJOCTOBEPHOIA;

® ICIIOJIb30BaTh MPH BBIMOJHEHUU YUYEOHBIX 3aJaHUN HAYyYHO--TIOMYJSPHYIO JHUTEpaTypy (pusudeckoro
COZIep)KaHWs, CIPABOYHBIE  MaTepuallbl, pecypchl ceth HTepHeT, BlIaaeTe NpUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIINH U3 OJHON 3HAKOBOI CHCTEMBI B IPYTYIO;

e co37aBaTh COOCTBEHHBIC MHCHMEHHBIE M KpaTKUE YCTHBIE CcOOOIIeHus, 0000mas uHpoOpMaIo H3
HECKOJIbKUX UCTOYHUKOB (PU3NIECKOTO CO/ICPIKAaHUS, B TOM YHCJIE MTyOIHIHO MPECTABIATh PE3yIbTATHI
MPOEKTHON WJIM HCCIIENOBATEIBCKON NEATENBHOCTH, MPU 3TOM TPaMOTHO HCIIONH30BaTh U3YYECHHBIH
TMTOHATHIHBIHN armmapar Kypca pU3uKH, COPOBOXKIAATH BRICTYIICHHE MTPE3CHTAINCH;

® TpHU BBINOJHEHUH YYEOHBIX TPOCKTOB W HCCICAOBAHUHA (PU3UYECKUX IPOIECCOB paCIpeNesTh
00513aHHOCTH B TPYTIIE B COOTBETCTBUH C TIOCTABJICHHBIMHU 33J]auaMHU, CICJNUTh 3a BHITOJHEHUEM TUTaHA
JEHCTBHUI U KOPPEKTUPOBATH €T0, aJeKBaTHO OLIEHUBATH COOCTBEHHBIN BKJIAJ B ACSITENLHOCTh TPYIIIHI,
BBICTpanBaTh KOMMYHHKATHBHOE B3aMMOJICHCTBHE, IPOSBIISi TOTOBHOCTh pa3peliaTh KOH(PIUKTHI.

K xonmy oOydenus B 9 kJjacce mpeIMETHBIC pPe3yibTaThl Ha 0a30BOM YPOBHE JIODKHBI OTPaKaTh
c(hOpPMHUPOBAHHOCTH Y O0yUAIOLTUXCS YMEHHI:

® CIIOJI30BATh TMOHSTHS: CHCTEMa OTCuU€Ta, MaTepHalibHas TOYKa, TPACKTOPHS, OTHOCHUTEIHHOCTH
MEXaHHYECKOTO ABMXKEHUA, nedopmarus (yrpyras, IacTHUecKas), TPeHUEe, IEHTPOCTPEMUTEIBHOE
YCKOpEHHE, HEBECOMOCTh U MEPETPy3KH, LEHTpP TAKECTH, aOCONIOTHO TBEPAOE TENO, LEHTP TSHKECTH
TBEPAOTO Tella, PaBHOBECHE, MEXaHWYECKUE KOJEOAHWS W BOJHBI, 3BYK, HHPPA3BYK U YIbTPA3BYK,



JIEKTPOMArHUTHBIE BOJIHBI, LIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaJbHO30PKOCTb,
CIEKTpPBhl HCIYyCKaHWS M TIOTJIOMIEHHS, aibda-, OeTa- M TaMMa-U3JydyeHHs, H30TOIbI, sAepHas
JHEPreTHKA;

pa3nuyarh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSAMOJIMHEHHOE JABMKEHHE, PAaBHOYCKOPEHHOE
NpPSIMOJIMHEHHOE JIBIXKEHHE, CBOOOTHOE MAJCHUE TEJ, PAaBHOMEPHOE JBIKEHHE IO OKPYXHOCTH,
B3aUMOJICHICTBME TeJ, PEAKTUBHOE J[IBWXKEHME, KOJIeOaTelbHOE JIBUKEHUE (3aTyxawoolue U
BBIHY)KJICHHBIC KOJICOAHHUs), PE30HAHC, BOJIHOBOE [BM)KEHUE, OTPAXKCHHE 3BYyKa, NPSMOJIHMHEHHOE
pacIpoCTpaHEHUE, OTPAXEHUE M IPEIIOMIICHUE CBETa, IIOJIHOE BHYTPEHHEE OTpPaKCHHE CBETa,
pasioxkeHue O€JIoro CBeTa B CIEKTP M CIOXKEHUE CIIEKTPAJbHBIX I[BETOB, JAUCIIEPCUS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOSHUKHOBEHUE JIMHEHUYATOIrO CIIEKTPa MU3JIYUYEHHUs) 110 OIMCAHUI0 MX
XapaKTepHBIX CBOMCTB M HA OCHOBE OMBITOB, IEMOHCTPUPYIOIINX JAHHOE (PU3UYECKOE SIBIICHUE;
pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (DU3MYECKHX SIBICHUH B OKpY’XKarolleM Mupe (B TOM 4YHCIe
¢busnyeckue sBIEHUS B NPUPOJAE: NPWIMBBI U OTIUBBI, JBM)KEHUE IUIaHeT CONHEYHOH CUCTEMB,
pPEaKTUBHOE JBUKEHHE HKHUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB JKUBOTHBIMH, 3E€MJIETPSACEHUE,
celicMUYecKHe BOJHBI, I[yHaMH, 5XO0, I[BE€Ta TeJl, ONTUYECKHE SBJICHUS B IMpPHUpOJE, OHOIOrnyeckoe
JecTBUE  BUAMMOIO,  YJIbTPaUOJETOBOIO U  PEHTICHOBCKOIO  H3JIyY€HUM, €CTECTBEHHBII
palMOAaKTUBHBIA (OH, KOCMUYECKHE Jy4H, paJMOAKTUBHOE H3JIyY€HUE IPUPOJHBIX MHUHEPAJIOB,
JeicTBUE paJlOAaKTUBHBIX U3JIyYEHUH HA OPraHU3M 4YEJIOBEKa), IPH 3TOM MEPEBOAUTH MPAKTUUYECKYIO
3aJjauy B yueOHYI0, BBIIEIIATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKM) (GU3UUECKUX SBICHUM;

OIUCHIBaTh H3yUEHHBIC CBOMCTBA Tel M (U3UUECKUE SBJICHUS, HCIONIB3YS (PU3NYECKUE BEIMUYUHBI
(cpeaHsisi © MTHOBEHHAsi CKOPOCTb TeJla IPU HEPAaBHOMEPHOM [IBUKEHUH, YCKOPEHUE, IEepeMEIIEHHE,
IyTh, YIJOBas CKOPOCTb, CHUJa TPEHUs, CHJa YNPYrOCTH, CHJa TSHKECTH, YCKOpPEHHE CBOOOJHOIO
MaJIeHMsI, BEC TEJA, UMITYJIbC TEJIa, UMITYJIbC CHIIbI, MEXaHHUYECKasi padoTa U MOLIHOCTb, IOTEHIIMAIbHAS
JHEpPrus Tela, MOJHATOrO HaJ IOBEPXHOCTBIO 3€MJIM, NOTEHLUAIbHAs SHEPrus CXKATOU IPYKHHBI,
KMHETUYECKasi SHEPIus, MOoJIHasi MEXaHUUecKas SHEPIusi, IEPUOJ U YacToTa KoJieOaHUM, AJIMHA BOJIHBI,
I'POMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKa3aTelb IPEIOMIIEHUS CPEelbl), IPH ONUCAHUU
MPaBWIbHO TPaKTOBaThb (DU3MUECKUM CMBICT HCIOJIb3YEMbIX BEJIWYUH, OOO3HAYEHHS] U €IWHULIBI
($U3NYEeCKUX BETUYMH, HAXOUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUYUHY C JPyTUMHU
BEJIMYUHAMU, CTPOUTH IpaUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIINYMH;

XapaKkTepu30BaTh CBOWCTBA Tell, (U3NYECKUE SIBICHUS U IPOLECCHI, MCIONb3Yysl 3aKOH COXpPaHEHMs
JHEPrUH, 3aKOH BCEMHUPHOIO TIATOTEHMSI, NPUHLUII CYNEPIO3ULNN CHJI, NPUHIUI OTHOCUTEIBHOCTH
lNanunest, 3akonbl Hpl0TOHA, 3aKOH COXpaHEHMsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPEIOMIIEHHSI CBETa,
3aKOHBI COXPAaHEHMs 3apsiIOBOTO W MAacCOBOIO 4YMCEN IPH SAEPHBIX pEeakUUsX, IPU 3TOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMATUYECKOE BBIPAKCHHUE;

OOBSACHATH (PU3MUECKHE TMPOILECChl U CBOICTBA TeJl, B TOM UHCIE M B KOHTEKCTE CHUTYyallui
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUUYMHHO--CIEACTBEHHbIE CBSI3U, CTPOUTH
00bsiICHeHUE U3 2—3 JIOTMYECKUX LIaroB ¢ ONopoi Ha 2—3 U3y4YeHHBIX CBOMCTBA (PM3NYECKUX SIBICHHH,
(u3MYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemars pacy€THble 3a/7a4yd (OMMpAIOLIUECs] HAa CHCTEMYy W3 2—3 ypaBHEHHi), MCIONb3Yysl 3aKOHBI U
(dbopMmyIbl, CBsI3bIBatONIME (PU3MUECKUE BETUYMHBL: HA OCHOBE aHAIM3a YCIOBMS 3a/laud 3aIlMCBIBATh
KpaTKO€ yCIIOBUE, BBISBISATH HEIOCTAIOIINE MM U30BITOUHBIE JaHHbIE, BHIOMPATh 3aKOHBI U (OPMYIIHI,
HEOOXO/JMMBIE JJISi peIIeHUs, MPOBOAUTH Pacu€Thl M OLEHMBATH PEATUCTUYHOCTH MOIYYEHHOTO
3HaueHUs GU3NYECKON BETUUHHBI;

pacrno3HaBaTh NpoOJIeMbl, KOTOPbIE MOXKHO PELIUTh HPU MOMOILIM (U3NYECKUX METOAOB, MCIOIB3YS
OIMCAaHUE UCCIIEJOBAHMsI, BBIACIATH IPOBEPSAEMOE MPEATIOTIO0KEHUE, OLIEHUBATh IIPABUIILHOCTD MOPSIKA
MIPOBEJICHUS MCCIIEOBAHNUS, A€NIaTh BBIBO/IbI, HHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOIEHNUN U OIBITOB;
MIPOBOAUTDH OMBITHl MO HAOMIOACHHUIO (PU3MUECKUX SIBICHUN WM (PU3NYECKUX CBOWCTB Tell (M3y4deHHE
BTOpOro 3akoHa HpIOTOHA, 3aKkOHAa COXpaHEHUS OSHEPruM, 3aBUCHUMOCTb Ilepuoja KojeOaHui
MPYXKUHHOTO MasiTHUKAa OT MAaccChl Tpy3a U KECTKOCTH MPYXKUHBI M HE3aBUCUMOCTb OT aMIUIUTYJIbI
MaJIbIX KOJI€OaHMM, MPSIMOJIMHEHHOE PAacIpOCTpaHEHUE CBETA, Pa3iioKeHUE Oeoro cBera B CIEKTD,
U3y4YEHUE CBOMCTB H300pa’keHHsT B IUIOCKOM 3€pKajle M CBOICTB H300pakeHHsl IpeaMeTa B
cobuparomiel TMH3e, HaOII0AeHUE CIJIOUIHBIX U JIMHEHUYAThIX CIIEKTPOB M3JIYUYEHHS): CaMOCTOSTEIbHO



coOupaTh YCTaHOBKY W3 H30BITOYHOTO HaOOpa 00OpYyIOBaHMs, ONMHUCHIBATH XOJ OINBITA U €ro
pe3yNbTaThl, GOPMYITHPOBATH BHIBOJIBI;

NPOBOJIUTH MpPU HEOOXOJUMOCTH CEpHUI0 MPSAMBIX H3MEPEHUil, OIpenenss CcpeiHee 3HauCHHE
HU3MEPSIEMON BeMYUHBI ((POKYCHOE pacCTOSTHUE COOMPAFOIICH JIMH3BI), 000CHOBBIBATH BHIOOP criocoba
U3MepeHus (M3MEPHUTEIBHOTO PHOO0pa);

MPOBOJIUTH HCCIENOBAaHUE 3aBHCUMOCTEH (M3WYECKHX BEIMYMH C HCIOJIB30BAaHHEM IPSIMBIX
u3MepeHuil (3aBUCHMOCTb IYyTH OT BpPEMEHU IMpPU PABHOYCKOPEHHOM JIBIKEHHUHM 0€3 HayalbHON
CKOpPOCTH, Tepuoja KojeOaHWi MaTeMaTHYecKOro MAasTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YTJa
OTpaXECHUS CBeTa OT YIVIa NaJCHHUS W YIJa MpeloMIICHUs OT yIja MafeHus): IUIaHUpPOBATh
UCCIIEIOBAaHNE, CAMOCTOSITENIbHO COOMpaTh YCTAHOBKY, (DUKCHPOBATH pPE3YJIbTaThl IMOIYYECHHOU
3aBUCHUMOCTH (PU3MYECKHX BEJIWYMH B BUAE TaOMUIl U TrpaduKOB, Je1aTh BBIBOJBI IO pe3yjbTaTaMm
UCCIIEIOBaHMS;

MIPOBOJIUTH KOCBEHHbIE M3MEpEHUs] (PU3NYECKHX BEIMYUH (CPEAHSs CKOPOCTh U YCKOpPEHHE Tella Mpu
PaBHOYCKOPEHHOM ABM)XEHHUH, YCKOPEHHE CBOOOJHOrO MaJeHUs, KECTKOCTh MPYKUHBI, KOADPUIIUEHT
TPEHUsI CKOJBKEHHs, MEXaHWdyeckas padoTra M MOIIHOCTh, YacToTa U MEpUoja KoJeOaHWit
MaTEeMaTHYeCKOro U MPY>KMHHOTO MasTHUKOB, ONTHYECKAas CHJIa COOUpAIONIEH JIMH3BI, PaJMOAKTUBHBIH
(OH): TUITAaHUPOBATH W3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINIOJHATH U3MEPEHHS,
clenysi IpeUIoKEHHOW MHCTPYKIMU, BBIYUCISATh 3HAUEHUE BEJIMYMHBI U aHAIU3UPOBATH IMOJyYECHHBIE
pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU;

coOJIr01aTh MpaBHiIa TEXHUKH OE30MTaCHOCTH MPH PadoTe ¢ 1ab0opaTopHBIM 000y IOBAaHHUEM;

pa3nuyaTh OCHOBHBIC MPU3HAKU HM3YYCHHBIX (PU3NYECKUX MOJENIel: MaTephalibHas TO4ka, abCONIOTHO
TBEPIOE TEJIO, TOUCYHBII HCTOYHHUK CBETA, JIy4, TOHKAs JIMH34, IUIaHEeTapHas MOJEIh aToMa, HyKJIOHHAS
MOJIeTIb aTOMHOTO S]Ipa;

XapaKkTepu30BaTh MPUHIIUIIBI ACWCTBUS U3YYCHHBIX TPUOOPOB M TEXHUUYECKUX YCTPOICTB C OMOPO Ha
UX OmnucaHus (B TOM YHCIE: CIHIOMETp, JATYUKH TOJOXKEHHUsS, PACCTOSIHUA M YCKOPEHHUS, paKeTa,
9XOJIOT, OYKH, MEPUCKOI, (oToamnmnapar, ONTUYECKHE CBETOBOJBI, CIIEKTPOCKOM, TO3UMETp, KaMmepa
Bunbcona), ucnonb3ys 3HaHHUS O CBOMCTBaxX (DM3MYECKHUX SBICHUW U HE0OXoauMble (usmueckue
3aKOHOMEPHOCTH;

UCIOJIb30BATh CXEMBbl M CXEMAaTHUHbIE PUCYHKH W3YYEHHBIX TEXHUYECKHX YCTPOWCTB, U3MEPUTEIbHBIX
npuOOPOB M TEXHOJIOTUYECKUX IMPOIECCOB MPH PEHICHHH Y4eOHO--TIPaKTUIECKUX 3a]ad, ONTHYECKHUE
CXEMBI JJIs IOCTPOEHUS N300pAKEHUH B TNIOCKOM 3€pKajie U COOMpAIOIIel JINH3E;

IPUBOANUTH TpUMEphl (HAXOAUTh HHPOPMALMIO O MpPUMEpax) NPAKTUYECKOTO MCIOIb30BAHUS
¢u3nYecKnx 3HAHWK B TIOBCEAHEBHOM JKM3HU ISl oOecriedeHus 0e30macHOCTH TpH OOpameHuu ¢
npubopaMM U TEXHMYECKHMMM YCTPOHCTBAMH, COXpPaHEHHUS 370pOBbi M COOIIOEHUS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKpPY KaIOILEl Cpefe;

OCYIIECTBIISITH TOUCK HH(pOpMaruu Qu3mueckoro cojaepxkanus B HHTepHETe, CcaMOCTOSTEIHHO
(dbopMynHMpyss TOWUCKOBBIM 3ampoc, HAaXOAWTh IYTH ONpEAETeHUs JIOCTOBEPHOCTH IOJy4YE€HHOMN
nH(pOpPMAINY Ha OCHOBE MMEIOIINXCS 3HAHUHN M JIOMTOJTHUTEIHHBIX UCTOYHUKOB;

WCIIOJIH30BATh TIPU BBIMOJHEHWH Y4YeOHBIX 3a/laHUil HAaydHO--TIOMYJISIPHYIO JIUTEPATypy (U3UIECKOTO
COJZIepKaHus, CIpPaBOYHbIE  MaTepualbl, pecypchl cetu MHTepHer, Biaaers nOpuéMamMu
KOHCIIEKTHPOBaHUS TEKCTa, peoOpa3oBaHus MHPOPMAITUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
co3llaBaTh COOCTBEHHBIEC MICHMEHHBIC U YCTHBIE COOOIICHUsT HA OCHOBE MH(OpMAIMH M3 HECKOIBKHX
WUCTOYHUKOB (U3UYECKOTO COJEp)KaHWs, MyOIWYHO TIPEACTABIATH pPE3YJNbTaThl TPOCKTHON WIH
HCCIIEIOBATENILCKONW JIeATEIbHOCTH, TPU 3TOM TPAMOTHO HMCIIOJB30BaTh HM3YUYEHHBIM MOHATHHHBINA
anmapar M3y4yaemoro pasjaena (U3MKH U CONPOBOXKJIATh BBICTYIJIEHHUE Mpe3eHTalHe C ydéToM
0CcOOEHHOCTEH ayTMTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Koan4yecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHMe pa3/iesioB U TeM K n (undposbie)
n/n NMPOrpaMmblI Bceero Oﬁﬂ TPOILHBIE I%aKTquCKHe o0pa3oBaTejbHbIE
padoThI padoTsl pecypcb
Paznen 1. @u3uka u e€ posib B NO3HAHUU OKPYKAKOLIEr0 MUpa
1.1 dusuka - Hayka 0 IIPUPOJIE 2 Bubmorexa HOK
’ y PHpOZ https://m.edsoo.ru/7f416194
bubmuoreka [{OK
12 PU3MIECKHUC BEHIHHEI 2 I https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAaYyYHEBIN METOT II03HAHUS 2 1 Bubmiorexa HOK
’ y A https://m.edsoo.ru/7f416194
Uroro no pazueny 6
Pazpen 2. [lepBoHavaibHbIe CBeJAeHUS 0 CTPOCHNH BelleCTBa
21 CrocHIC B B4 1 bubnuoreka [{OK
’ POCHHE BEIEC https://m.edsoo.ru/7f416194
29 JIBr>kKeHrEe U B3aMMOJICHCTBHE YaCTHI] ) 1 bubmmoteka IIOK
’ BeEIIECTBA https://m.edsoo.ru/7f416194
bubnmorexa LIOK
23 ArperaTHble COCTOSIHHSI BELLIECTBA 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xkeHue u B3auMojieiicTBUE TeJl
but6mmoreka [IOK
3.1 Mexanueckoe npmienne 3 https://m.edsoo.ru/7f416194
but6mmoreka [IOK
3.2 nepuus, macca, nioTHoCTs 4 I https://m.edsoo.ru/7f416194
bubnmorexa LIOK
3.3 Crna. Buner cun 14 1 2 https://m.edsoo.ru/7f416194
Hroro no pasneny 21

Pa3znen 4. /laByienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB



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

41 [Hasnenue. Ilepenaua nasneHus TBEPAbIMU 3 bu6muotexa [JOK
’ TeJaMH, JKUIKOCTAMH U razaMu https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
4.2 JlapaeHue xKHKoCTH > https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
4.3 Ammocepoe asienue 6 https://m.edsoo.ru/7f416194
44 JleficTBHE )KUIKOCTHU U ra3a Ha NOTPYyKEHHOE 7 1 3 Bbu6muotexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 5. Pabora u MOIIIHOCTB. JHeEpPTUsi
bubmuoreka [{OK
>1 Pabota u mommocts 3 ! https://m.edsoo.ru/7f416194
bubnunoreka LIOK
>-2 Hpocrsie MexaHu3MEI > ! https://m.edsoo.ru/7f416194
bubnuoreka [IOK
>3 Mexanuueckas sueprus 4 ! ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 3 12
8 KJIACC
KounuectBo yacos DJIeKTPOHHbIE
. HanmeHoBaHMe pa3jeioB U TeM (uudgposbIe)
Ne n/m NporpamMmbl Bcero Koutpoabueie  Ipaxrueckue o0pa3oBartejibHbIE
padoThbI padoTbI pecypebr
Paznen 1. TensioBble siBJIeHUsI
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 bubmaorexa LIOK
) P B https://m.edsoo.ru/7f4181ce
bubnunorexa LIOK
1.2 Teniossie npoueccs! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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Pasgea 2.

3.]IeKTpI/l‘leCKI/Ie U MAarHMTHBbIC SABJICHUSA

21 DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIC Tella 7 1 bubmmoreka [JOK
’ U UX B3aMMOJIEHCTBUE https://m.edsoo.ru/7{4181ce
. . bubnnorexa [JOK
2.2 ITOCTOSIHHBIN 3JIEKTPUYECKUM TOK 20 1 7 https://m.edsoo.ru/7f418 1 ce
bu6nmoreka [IOK
2.3 MarauTHEBIE IBICHUS 6 1 1.5 https://m.edsoo.ru/7f418 1 ce
bubnunoreka LIOK
2.4 DIeKTPOMATHUTHAS HHAY KIS 4 https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
PezepBHOE Bpemst 3
OBHIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 3 14.5
9 KJJACC
KoanuecTBo yacos DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne n/m EpOrpaMMEL Beero Ko;Tpo.m)m,le HpﬁaKTH‘lGCKI/Ie 06PA30BATEIBLHBIE
padoThI padoTshI pecypesi
Pa3nen 1. Mexannueckue siBJeHUs
11 MexaHn4ecKkoe IBMKEHUE U CIIOCOOBI €T0 10 1 bubmmoteka IIOK
’ OIMMCaHUSs https://m.edsoo.ru/7f41a4a6
. bubnuoreka [{OK
1.2 BsammonericTaue Ten 20 I 3 https://m.edsoo.ru/7f41a4a6
but6mmorexa [IOK
1.3 3aKompt coxpaneHus 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazngeny 40
Pazgen 2. Mexanndeckne KoJ1e0aHNs H BOJHBI
but6mmorexa [IOK
2.1 MexaHnueckue KojieOaHus 7 3 https://m.edso0o.ru/7f41ada6
2.2 MexaHnueckue BOJIHBL. 3BYK 8 1 3 bubmmorexa [IOK

https://m.edsoo.ru/7{41a4a6



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Hroro no pazneny

15

Pasznen 3. 3J'[eKTp0MaFHI/ITH06 moJi€ " 3JICKTPOMAIrHUTHBIC BOJIHBI

31 DNIEeKTPOMarHuTHOE MOJe U 6 ) bubmmoreka [JOK
) AJICKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6
Pazgen 4. CBeToBbIe IBJICHUSA
bu6nmoreka [IOK
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 https://m.edsoo.ru/7f41ada6
bubnunoreka LIOK
4.2 JIuH3BI U oNTHYECKHUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bubnunoreka LIOK
4.3 Paznoxxenne 6emoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Uroro no pazueny 15
Pa3pnen 5. KBanTOBBIC SIBJICHUSA
5.1 Hcnyckanue 1 mori HHE CBETa aTOMOM 4 1 bubmorexa LIOK
' cnye © 1 HOTJIOTIEHHE CBe OMO https://m.edsoo.ru/7f41a4a6
bubmmoteka IIOK
32 CTpoenue atomnoro spa 6 ! https://m.edsoo.ru/7f41a4a6
bu6nunorexa LIOK
53 SnepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paspnen 6. IloBTOpuTe1bH0-0000111a1011IHIT MOAY /1B
6.1 [ToBTOpEeHMe U 00001IEHUE COAEPHKAHUS 9 ) bu6muoreka [JOK
' Kypca ¢u3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27

ITOYPOYHOE IINTAHUPOBAHHUE
7 KUIIACC

‘ Ne ‘ Tema ypoka

KoanuecTBo 4acoB

‘ Jlara

‘ JJIeKTPOHHBbIE HU(PPOBLIE ‘


https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

n/n Beero Konrtposabnbie IIpakTnueckne  u3y4deHusi oOpa3oBaTe/bHbIE
padoThbI padoThI pecypcbl
1 ®dusuka — HayKa o npupoje. SBieHus 1
MPUPOJIBI
Du3nYecKue SBJICHUS 1
3 DuU3NYECKUE BEJIMYNUHBI U UX U3MEPEHUE 1
Ypoxk-uccienosanue "M3mepenue
4 TeMIEepaTypbl IIPU MMOMOIIU KUJKOCTHOTO 1 1
TEPMOMETPA U JATYMKA TeMIIepaTyphl"
Meroas! HayuHOro no3Hanus. Onucanue bu6nunorexa LIOK
5 . . 1
(GU3NUECKUX SBICHHUH C TTOMOLIBIO MOJETICH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTesb:
6 JTAIBHOCTH MOJETA IapUKa, MYIIEHHOTO 1 1
TOPH30HTANIBHO, TEM OOJIbIIE, YeM OOJIbIIe
BbICOTA ITycKa"
Ctpoenne BemiecTBa. OIBITHI,
7 011:a3I,IBa}0 Hlje HCKPETHOE CTPOCHHE 1 bubmorexa LOK
A He JmeKp p https://m.edsoo.ru/ff09fe0a
BEIIlECTBA
8 JIBMKEeHHE YacTHIl BEIECTBA 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «ONbITHI 110
9 HaOJIIOJICHUIO TETIJIOBOTO PACIIUPEHUS 1 1
ra3oB»
10 ArperarHble COCTOSIHHSI BEIIECTBA 1
OCoOEHHOCTH arperaTHBIX COCTOSIHUM BOJIBL.
11 O0600611IEHNE TT0 pa3L[eJ1 «Ile BOHa‘IaJIBHJIiIC 1 bubmmorexa LIOK
P Y p https://m.edsoo.ru/ff0a0378
CBEJICHHUS O CTPOSHHUHU BEIIECTBA»
12 Mexanunueckoe nBuxkeHue. PaBHomepHoe u 1 bu6muoreka [JOK
HEpaBHOMEPHOE JIBUKECHUE https://m.edsoo.ru/ff0a05¢c6
bubnunorexa LIOK
13 CxopocTs. EquHuier ckopocTa 1
p FHHHT p https://m.edsoo.ru/ff0a079¢
but6mmoreka [IOK
14 Pacuer nmyTu 1 BpeMEHU IBUKCHUSA 1

https://m.edsoo.ru/ff0a0aed



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
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bubnunoreka LIOK

15 Nuepuusi. Macca — Mepa HHEPTHOCTH Tl https://m.edsoo.ru/f0a0c10
16 IImoTHOCTE BemiecTBa. Pacuet macchl u bu6nmoreka IIOK
o0beMa Tefa 1o ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa;.1. paborta «OnpeneneHue
TJIOTHOCTHU TBEPJIOTO TEIIa
13 Pemenne 3agau mmo treme "I1moTHOCTD bubnunoreka LIOK
BemecTna https://m.edsoo.ru/ff0al23¢
19 Cuna xak XxapakTepuCTHKa B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopaTtopnast pabora «3yuenue
20 3aBUCHMOCTH pacTsbKeHHs (nedopmarun)
MPYKUHBI OT TIPHIIOKCHHOMW CHITBD)
21 [[Bnenue Tarotenus. Cuia TSKeCTH
2 rens Bee rera, Posienne sasaa no reue ubmotera LIOK
A https://m.edsoo.ru/ff0al1778
23 Cwia TSKeCTH Ha JPYTHUX IJIaHeTax. bubmuoreka [IOK
Pu3NUeCcKue XapaKTEePUCTUKH TUTAHET https://m.edsoo.ru/ff0al1502
bubnmnorexa [JOK
24 Mswepenne cuit. Jlasamomerp https://m.edsc]){).ru/ ff0al8cc
bubmuoreka [IOK
2 Bec rexa. Hesecomocs https://m.edscl){).ru/ ff0al1778
26 CnoxxeHue AByX CUJI, HAIPABIEHHBIX 110 bubnnorexa [JOK
0J1HOI npsiMoii. PaBHOAEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3agad mo reme
"PaBHonelicTBytOMIas cui”
28 Cuua TpeHusi u e€ BUIbl. TpeHue B mpupoze bubnmnoreka [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabora «3yuenue
29 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHUS OT bubnuorexa [JOK
CHJIBI JJABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOLIUXCSI TOBEPXHOCTEM»
30 Pemienue 3amad Ha onpeneneHue



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
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PaBHOAECHCTBYIOLIEN CUJIIBI

Pemenue 3agau mo remam: «Bec Tenay,

bu6nmoreka [IOK

| s ot o, . B O
KonTponbhas pabota 1o remam:
3 «MexaHun4deckoe JBIKeHue», «Macca,
IUIOTHOCTBY, «Bec Tenay, «I'paduueckoe
n3o0paxenue cumy, «CHUIIb
33 Jasnenue. CriocoObl yMEHBIIICHUS U bubnuorexa [IOK
YBEITUYCHUS JTABICHHS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue raza. 3aBUCUMOCTD JaBJICHUS ra3a bubnnoreka [JOK
0T 00BbEMa, TEMIIEPATYPHI https://m.edsoo.ru/ff0a2376
35 [Iepenaua naBieHus TBEPABIMU TEIIAMH, Bbu6motreka [JOK
JKUIKOCTSIMU U ra3aMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHue B KHUIKOCTHU U rase, BEI3BAHHOE bubnnoreka [JOK
JEHCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau o teme «/laBnenue B bubmuoreka [JOK
SKUJIKOCTH U Ta3e. 3akoH ITackamsay https://m.edsoo.ru/ff0a2826
bubmmnoreka HOK
38 Coobmaromuecs cocy et https://m.edscli).ru/fan2970
39 I'mnpaBiuyeckuii mpecc bubmmorexa [TOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHEBON KUIKOCTHBII
Hacoc
41 ATmocdepa 3eMiIH U IPUYHHBL €€ bubnuoreka [IOK
CyIIECTBOBaHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. ATMochepHOe naBieHue Eggi?/ﬁf(;i(ﬁ; ff0a2b5a
43 Uzmepenne armocdepHoro aasineHus. OnbIT bu6muoreka [IOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCThH aTMOC(HEPHOTO JaBICHUS OT bubnmnorexa [JOK
BBICOTHI HaJl YDOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 bapometp-anepouna. AtmocdepHoe naBicHUE bubnuoteka [JOK

Ha pa3JIM4YHbIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4
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Pemenue 3amay mo Teme " AtmochepHoe

46 "
JIaBIICHUC
47 JlelicTBUE KUJIKOCTH U Ta3a HA MOTPYKEHHOE bubmuorexa [JOK
B HUX TeJ0. ApXMMEZI0Ba CHUjia https://m.edsoo.ru/ff0a3276
JlaGopaTtopHas pabora «OnpeneneHue
48 BBITaJ];)KI/IBgIOH_Iepﬁ CHJIBI I[eFII)CTzl[sonmeﬁ Ha 1 bubmorexa LIOK
’ https://m.edsoo.ru/ff0a33fc
TEJI0, MIOTPYKEHHOE B KHJIKOCTHY
JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca Tella B bubnunorexa LIOK
49 N . 1
BOJI€ OT 00bEMa MOTPYKEHHOMN B KUAKOCTh https://m.edsoo.ru/ff0a3514
YaCcTH TEIIa»
bubnunoreka LIOK
>0 Tlnasanme Ten https://m.edsoo.ru/ff0a3a96
JlaboparopHas padota "KoHcTpyrpoBaHue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKH U 1
onpenenaeHue e€ rpy30noabEMHOCTH"
Pemrenne 3amau mo remam: «IlmaBanue
52 CyJOB. BO3I[I}[/XOHJ'IaBaHI/I€» «JlaBnenue bubmorexa [OK
L https://m.edsoo.ru/ff0a3654
TBEPABIX TN, KUAKOCTEH U Ta30B»
53 KoHnTponsHas padora 1o Teme «JlaBnenue
TBEPABIX TEJN, KUAKOCTEH U Ta30B»
bu6nmorexa [IOK
>4 Mexanmiccias pabora https://m.edsoo.ru/ff0a3f82
bu6mmoteka IIOK
>3 Mom#oCTS. EAUHMIET MOIHOCTH https://m.edsoo.ru/ff0a3{82
56 VYpok-uccnenosanue "Pacuér MolHOCTH, 1
pa3BHBaEMOM MPHU MOIBEME IO JIeCTHHIIE"
57 ITpocTeie Mmexanu3Mmebl. Peruar. PaBHoBecue
CHUJI Ha pblyare
Prluaru B TeXHHKE, OBITY U IPUPO/IC.
58 JlaGopaTopHas paéOTa «};Iccnpe;())BiHHe 0.5 bubmmorexa HOK
. https://m.edsoo.ru/ff0a478¢
YCIIOBUY paBHOBECHS pbIUara
Penrenue 3amad mo teMe «Y CIOBUSI but6mmoreka [IOK
59
paBHOBECHSI phlyara https://m.edsoo.ru/ff0a48a6
60 Koadduument nonesnoro neictust 0.5
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Mexanu3ma. Jlaboparopuas pabota
«3mepenue KII/] HakKITOHHOM MIIOCKOCTH»

61 Pemenue 3agau mo teme "Pabora, 1 bu6nmoreka IIOK
momrHocTh, KITJT" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sueprus. Kunetuueckas u 1 bubmuorexa [JOK
NOTEHIMATIbHAs SHEPT U https://m.edsoo.ru/ff0a4252
63 3aK0OH COXpaHEHUsI MEXaHUYECKON IHEPTUr 1 bubmmorexa HOK
p p https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT I10 TeMe
"DKcnepruMeHTalIbHOE OIpEIETICHUE
64 U3MEHEHU KHUHETUYECKON U MOTEHIIHAIbHON 1 1
SHEPTUHU MPHU CKATHIBAHUU TEJIA TI0
HaKJIOHHOM MIOCKOCTH"
65 Kontponbnas pabota no teme «Pabota u 1 1
MOIIHOCTb. DHEPTUSD»
66 PesepsHblii ypok. Pabora ¢ Tekctamu 1o 1 Bbu6moreka [JOK
TeMe "MexaHndeckoe JIBIKeHHe" https://m.edsoo.ru/ff0adee6
S o Tamnene mépnun ron smoorein 1 buGaoresa LIOK
" P > A https://m.edsoo.ru/ff0a4ffe
ra3oB
Pesepubliil ypok. Paborta ¢ Tekctamu mo
68 " " 1
teme "Pabota. MomHocTh. DHeprus
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 3 12
8 KUIIACC
No KoJsnyecTBO 4acoB Jara DJIeKTPOHHBbIE HU(PPOBLIE
u/n Tema ypoka Beero Kontpoabubie IIpakTunueckue W3ydeHus o0pasoBaTe/bHbIe
padoThbI padoTbI pecypchl
| enmaecxolt 1eopu i % omarTH | Bubmiorexa LIOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca 1 pazMep aTOMOB M MOJIEKYJT 1
3 Mopenu TBEpIOTO, KUJKOTO U 1 but6mmoreka [IOK

ra3000pa3HOro COCTOSTHUI BEIIECTBA

https://m.edsoo.ru/ff0a540e
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OOBsicHEHHE CBOWCTB TBEPAOTO, KHUIKOTO U
ra3o00pa3HOro COCTOSHUH BellECTBA Ha

4 OCHOBE I10JIO’KEHUI MOJIEKYJISIPHO-
KHHETHYECKOU TEOPHH
5 Kpucramnmuueckue u amopdHbIe Tena bubmorexa LIOK
https://m.edsoo.ru/ff0a5800
6 CMmauuBaHue Y KalWUIIPHOCTb. bubmuorexa [IOK
[ToBepXHOCTHOE HATSHKEHUE https://m.edsoo.ru/ff0a5530
7 TertoBoe paclIMpeHUe U CHKaTUe bubmorexa LIOK
https://m.edsoo.ru/ff0a5a26
2 Temnepatypa. CBsi3b TEMIIEPATypbl CO
CKOPOCTBIO TETUIOBOTO JIBHYKEHUS YACTHI]
9 Buytpennsis sneprusi. CriocoObl U3BMEHEHUS bubnunoreka LIOK
BHYTPEHHEH dHEPruu https://m.edsoo.ru/ff0a5¢c60
10 Buae! Tennonepenaun bubmorexa LIOK
https://m.edsoo.ru/ff0a6412
Ypok-koudepennus "[IpakTnyeckoe
11 I/ICI::)HOJIB3O]Z(~1;.HII)/IG ;lennom}i)lx CBOIICTB BEILIECTB buGmorexa [IOK
" https://m.edsoo.ru/ff0a65c0
¥ MaTEpPUAJIOB B IEJISIX YHEProcOepeKeHHS
12 KonnuectBo TemnoTel. Y aenpHas bu6nmorexa LIOK
TEIIOEMKOCTD https://m.edsoo.ru/ff0a6976
13 YpaBHeHHe TEIIOBOTO OalaHca. bubmmoteka IIOK
TemnooOMeH U TEIMJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JIabopaTtopnast padora "HccnemoBanu
14 s[BJ16eOIfH51 2211)10(1))6512Ha npslcc;gfumaalfnn bubmorexa [TOK
o N " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsTYei BOIBI
Pacuer koamMuecTBa TEMIOTHI, HEOOXOIUMOTO
15 JUTA HarpeEBaHUsI TEJA U BBIAEISIEMOTO UM
MIPH OXJIAXKICHUHU
16 JlaGopatopHas pabota "OnpezneneHue bubmuorexa [IOK
YACIBHOU TEIJIOEMKOCTH BerecTra' https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIIMUBA. Y IeJbHas TEII0Ta bubnmnoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5Sa
18 [InaBnenue u oTBEpAEBAHUE but6mmoreka [IOK

KPpUCTAJUIMYCCKUX TCJI. V):[eana;I TCIIJIOTA

https://m.edsoo.ru/ff0a71d2
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IIJ1aBJICHUA

JlaboparopHas pabota "OnpeneneHue bubmmoreka [JOK
19 . "
YACIBHOU TETLJIOTHI TIJIABICHUS JIb/Ia https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBaHue 1 KOHEHCAIHSL. Bu6mmotexa [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c¢
Kunenune. Y nenpnas Temiora
napooOpa3oBaHus U KOHJICHCALIUH. bubmmoreka [JOK
21
3aBUCHMOCTH TEMIIEPATyPbl KUTICHHUS OT https://m.edsoo.ru/ff0a786¢
aTMoc(hepHOro JaBICHHUS
BnaxHocts Bo3nyxa. Jlaboparopuas pabota
22 "Onpenenenue gzﬂochenLI:{Oﬁ I1)3na>1<gocn/1 Bubmzorexa OK
N https://m.edsoo.ru/ff0a7628
BO3/IyXa
23 Pemienue 3a1au Ha onpeeneHre BIaXKHOCTH
BO3JIyXa
[TpuHIUTIBI paOOTHI TEIJIOBBIX ABUTATEIICH.
24 [TapoBas Typ6uHa. /[Burarens BHyTpEHHETO
CrOpaHus
25 KIIJI rennoBoro aurareis. TenaoBeIe bu6nmorexa LIOK
JIBUTATEIIN U 3allUTa OKPYKAIOIENH Cpebl https://m.edsoo.ru/ff0a7c7c
2% 3aKOH COXpaHEeHHUsI U IPEBPAICHHS SHEPTUU
B TEIIJIOBBIX MPOIIECcCcax
ITonroroBka K KOHTPOJBHOU pabOTe IO TEME
27 "TCJIHJ'IOBLIe HBJ‘ICHI/I)II). I/I3M6HCI:{I/IC bubmorexa LOK
N " https://m.edsoo.ru/ff0a83{2
arperaTHbhIX COCTOSTHUH BEIIeCTBA
KonTponsras padora mo teme "TermioBsie
28 ;IBnerm{. I/I3M€13)HCHI/IC arperaTHbIX COCTOSTHHM bubmorexa [IOK
" https://m.edsoo.ru/ff0a86ae
BEIIleCTBA
29 Onektpusauus Tein. [[Ba pona
DIIEKTPUIECKUX 3apsI0B
30 VYpok-uccrnenoBanue "IneKTpusaius Tl
WHIYKIWEN U IPU CONTPUKOCHOBEHUHN"
31 B3aumopelicTBre 3apsKeHHBIX Tell. 3aKOH bu6nunorexa LIOK
Kynona https://m.edsoo.ru/ff0a87e4
3 DnekTpuyeckoe nojie. Hanpsi>keHHOCTh bubnuorexa [JOK

anekTpruueckoro nojs. [Ipunnun

https://m.edsoo.ru/ff0a8ala
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CYNEPIO3UIUU JIEKTPUUECKUX MO

Hocurenu snekTpuueckux 3apsios.

33 N
DnemeHTapHbid 3apsa. CTpoeHue atoMa
[IpoBOAHUKY U THUANEKTPUKH. 3aKOH Bu6mmotexa [JOK
34
COXpaHEHUs JICKTPUUIECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
Pemienue 3a1a4 Ha NpUMEHEHUE CBOMCTB bub6nmoreka [IOK
35
IIEKTPUIECKUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
DJIIEKTPUUYECKHI TOK, YCIOBHS €r0
36 c ecI;BOBaHI/I;I I/IC”}(})IIIHI/IKI/I bubmorexa [IOK
ym i https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JlefcTBHUS SIIEKTPHUYCCKOTO TOKA bubmorexa LIOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicteue
38 AIIEKTPUYECKOTO I10JIsI Ha TPOBOJAHUKH U 1
JIADTICKTPUKH"
39 DJIEKTPUUYECKUI TOK B METAIIAX, JKUJIKOCTAX bubnnorexa [JOK
U razax https://m.edsoo.ru/ff0a9838
40 DJeKTpUUecKas 1elb U €€ COCTaBHbIE YaCTH
Cwuiia Toka. JlabopaTtopHas pabora bubmuoteka [IOK
41 n " 0.5
N3mepenue u peryinpoBaHue CUIIbI TOKa https://m.edsoo.ru/ff0a8bd6
DJNeKTpUUYecKoe HampshkeHue. BonbTmerp.
42 Jla6o IZlTO Hast a6o£a "Uzmepenue u P 0.5 bubmmorexa [IOK
patop P "p ’ https://m.edsoo.ru/ff0a%¢14
peryirpoBaHe HAMPSHKEHUS
ConpoTHBieHUE NPOBOAHUKA. Y AEIBHOE bubnnorexa [JOK
43
COIPOTHUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHas pabota "3aBUCUMOCTh
ANEKTPUUECKOTO COMPOTUBICHUS bubnmnoreka [JOK
44 1
MIPOBOJIHUKA OT €0 JJTMHBI, TIIOIIA TN https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHusl u maTepuaia”
45 3aBHUCUMOCTD CHJIBI TOKA OT HaNPSHKCHUS. bubnuotexa [JOK
3akon OMa AJis ydacTKa [enu https://m.edsoo.ru/ff0aa44a
JlaGopatopHas pabota "HccnenoBanue
46 3aBUCHUMOCTH CHUJIbI TOKA, UIYIIETO Yepe3 1 but6mmoreka [IOK

pEe3UCTOp, OT CONPOTUBIICHUS PE3UCTOPA U
HanpsbKeHUs Ha pe3uctope”

https://m.edsoo.ru/ff0aa04e
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IlocnenoBarenbHOE U napaujiCiIibHOC

47 COCIMHEHMS TIPOBOTHUKOB
JlaGopaTtopHnas padota "IIpoBepka npaBuia
CJI0’KEHUSL HAIPSKEHUN TTPU bubnunorexa LIOK
48 1
MOCJICIOBATEILHOM COCIMHCHHUH JIBYX https://m.edsoo.ru/ff0aaas58
pe3uctopos"
Jlaboparopnas pa6ora "[IpoBepka mpaBuiia
49 JUISt cinm I")FOKa Ir)IpI/I napanIJ)IenLiOM ’ 1 bubmmorexa LIOK
N https://m.edsoo.ru/ff0aadle
COCTMHCHUH PE3UCTOPOB
50 Pemenne 3amau Ha mpumeHeHne 3akoHa Oma bu6nmnorexa LIOK
JUTSL PA3IMYHOTO COCTUHEHHUS IPOBOJHIKOB https://m.edsoo.ru/ff0aaf8a
51 Pabota 1 MOILIIHOCTD 3MEKTPUYECKOTO TOKA. Bbu6moteka [JOK
3akoH /[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
57 JlaboparopHas pabota "Onpenenenue 1 bubnnoreka [JOK
pabOThI ¥ MOIITHOCTH AJIEKTPUIECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DIIEKTPUUECKHE IICTTH ¥ IIOTPCOUTEIIH
53 BHGKT;)I/I‘IGCKOI\/’I 3uHepr1/H/I B 6I:E)>ITy. Kopotkoe bubmmorexa [IOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[TonroroBka Kk KOHTPOJIBHOU pabOTe MO TeMe
54 "JreKTpuUecKue 3apsaabl. 3apsKeHHbBIC Tena bubmuoreka [IOK
1 uXx B3auMogeiictBus. [locToIHHEBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUIECKUI TOK"
KonTponbHas pabora no teme
55 "DnekTpuuecKue 3apsaasl. 3apsKEHHbBIE Tena bubnnorexa [JOK
1 UX B3auMmoaencTus. ITocTOSHHBIN https://m.edsoo.ru/ff0abea8
ANEKTPUYECKUI TOK"
56 IIocTosiHHBIE MAarHUTHI, MX B3aMMOICHCTBHUE
57 VYpok-uccnenopanue "M3ydenue nonei 1 bubnuotexa [JOK
MMOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruaurtHoe mmojae. MarauTHoe nojie 3eMiId | bubnunorexa LIOK
€ro 3HauYeHHE IS KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
OmeIT DpcTeaa. MarautHoe 1mone
59 BHGKTpI/IgleCKJ(I)FO TOKa MarHuTHOE 1oJjie bubmotexa [IOK
https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM
60 [IprmeHeHne 3JIEKTPOMarHuTOB B TEXHUKE. 0.5 bubnmoreka [JOK
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JlaboparopHas pabota "M3ydeHue aeiicTBus
MarHMTHOTO TOJISl Ha TIPOBOJIHUK C TOKOM"

OeKTpOIBUTATENb TOCTOSIHHOTO TOKA.
Hcnonp3oBaHue 31€KTpOABUATATENCH B

https://m.edsoo.ru/ff0ac74a

bu6nmoreka [IOK

61 TEXHUYECKUX y'CTpOI/ICT']'BaX Y Ha TPaHCHOpPTE. 1 https://m.edsoo.ru/fl0ac86e
JlaGopatopHas pabora "KoHcTpynpoBaHue u
u3zydeHue paboThl ANIeKTpoaBUraresns"
62 Onpitel @apanes. 3aKOH NEKTPOMArHUTHOM 1
unaykiuu. [IpaBsuio Jlenma
Onextporeneparop. CriocoObl MOTyYeHUS
63 ANEKTPUUECKOI YPHEPTUU. IIEKTPOCTAHIIII 1
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHH
64 [TonroroBka K KOHTPOJIBHOU pabOTE MO TeMe 1
"DJIeKTpUYECKUE U MATHUTHBIC SIBJIICHUS"
65 KonTtponpsHas pabora o Teme 1 Bbu6moreka [JOK
"DJIeKTpUYECKUE U MAaTHUTHbIEC SIBJICHUS" https://m.edsoo.ru/ff0acb14
66 PesepsHblii ypok. Pabota ¢ TekcTamu no 1 bubmuoteka [IOK
teMe "TemioBble siBineHus" https://m.edsoo.ru/ff0accSe
67 PesepsHblii ypok. Pabota ¢ TekcTamu no 1 bubmuoteka [IOK
teMe "[1oCTOSHHBIN 27eKTpUUecKuid ToK" https://m.edsoo.ru/ff0acdc6
68 PesepsHslit ypok. Pabota ¢ Tekctamu 1o 1
teMe "MaruuTHbI€ SIBJICHHS"
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5
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9 KVIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

N Tema ypoka Kout I Jata o0pa3oBaTebHbI
/o Beero POJIbHbIE PaKTHYeCKHE u3yuenus pa3o €1 €
padoThI padoThI pecypcel
1 Mexanunueckoe aBuxenue. MarepuanbHas 1
TOUYKa
) Cuctema orcuera. OTHOCUTEIIBHOCTh 1 bubnmoreka [JOK
MEXAHUYECKOT0 IBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NMpAMOJIMHEIHOE ABUKEHUE 1 bubmorexa [IOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1
CpenHsisi © MTHOBEHHAsl CKOPOCTh
5 [IpssMonnHetHOE paBHOYCKOPEHHOE 1 bubnnoreka [JOK
JBIDKEHUE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTb MPSMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JBIKeHUs. [ 'paduk 1
CKOPOCTH
7 Yexopenua tera npn pasmoycrapertion | | Butimiorexa LIOK
. " https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKIIOHHOW MIIOCKOCTH
8 CBobOonnoe nagenue tei. OneiTel [anunes 1
5 Tepnon nancrora obpemtennn, Taveimann 1 Bubmotera LIOK
' https://m.edsoo.ru/ff0ael 76
yTJI0Basi CKOPOCTHU
10 [leHTpOCcTpEMUTENBHOE YCKOPEHUE 1
. bubmuorexa [JOK
11 ITepseriit 3akoH HeroToHa. Bexktop cuitbl 1 https://m.edso0o.ru/f0ae6 12
12 Bropoit 3akon HeroToHa. 1 bubnnoreka [JOK
PaBHonelicTByIOIIIas cHila https://m.edsoo.ru/ff0ae72a
13 Tperuit 3akon Herorona. Cynepno3unus cui 1 bubmorexa LHOK
: https://m.edsoo.ru/ff0ae982
14 Pewienue 3a1a4 Ha IPUMEHEHNE 3aKOHOB 1 bubnuoreka [IOK
Hrrotona https://m.edsoo.ru/ff0aeb6e



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c

bubmuoreka [JOK

15 Cuna ynpyroctu. ko T'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cuia ynpyroctu»
17 JlaboparopHas pabota «Onpenenenue bubnmoreka [JOK
YKECTKOCTH TIPY>KUHBD https://m.edsoo.ru/ff0aee28
bubnmoreka [JOK
18 Cuna Tperhs bitpein edsoo T0afT38
19 Pemenue 3anad no reme «Cumna TpeHUsD bubmorexa LOK
https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHast pabora "Ornpeznenenue bubnuorexa [JOK
Kod(uImeHTa TpeHHUS CKOJIbKCHHS" https://m.edsoo.ru/ff0af8be
1 Pemenue 3amau nmo teme "3akonsl HeroToHA. bu6mmoreka [JOK
Cuna ynpyroctu. Cuna tpenus" https://m.edsoo.ru/ff0atb8e
2 Cuiia TSKeCTH Y 3aKOH BCEMUPHOTO bubnuorexa [JOK
TATOTEHUS. Y CKOPEHHE CBOOOHOTO TaACHUS https://m.edsoo.ru/ff0af044
Ypok-koH(pepenmus "[IBmKeHUE TEJI BOKPYT
23 rpaBUTalMOHHOTO IeHTpa (ComHevyHas
cucrema). ["amaktuxu"
24 Pemenne 3agau mo reme "Cuia TSODKECTH U bu6mmorexa [IOK
3aKOH BCEMUPHOTO TATOTEHUS" https://m.edsoo.ru/ff0af5{8
25 IlepBasg kocMHUUECKast CKOPOCTb. bubnuoreka [IOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepraIbHOW TOUKH.
2% AbcomoTHO TBEpOE Teno. PaBHOBecHe bubnuoreka [IOK
TBEP/IOrO Tella C 3aKPETIEHHOI OChI0 https://m.edsoo.ru/ff0afe36
BpalleHus
27 MowmeHT cuisl. LeHTp TsKecTH
8 Pemenne 3aga4 1mo teme "MOMEHT CHIIBI. bu6mmorexa [IOK
Lentp Tsoxectn” https://m.edsoo.ru/ff0b02b4
| e oA ptre T e BuGmores 10K
BsamvoseficTaie ten” https://m.edsoo.ru/ff0b0408
30 KoHnTtponbhas pabota 1o teme bubmuorexa [JOK

"MexaHn4YeCcKOe ABMKEHHE.

https://m.edsoo.ru/ff0b06ec



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

Bzaumoaeticteue Tex"

Nmnynbse Tena. Umnynsc cuiibl. 3aKoH

bu6mmoreka [IOK

31 ;Z;ﬁ;?iﬁgi?gﬁ;?;;&;;ﬁgyme 1 https://m.edsoo.ru/ff0b07fa
3 Pemenue 3amad no teme "3akoH COXpaHEHUS bu6mmoreka [IOK
umIyibca” https://m.edsoo.ru/ff0b096¢c
33 Ypok-koudepenuus "PeakTuBHOE ABMKEHHE
B PUPOJIE U TEXHUKE"
bubnnoreka [JOK
34 Mexannyeckas padoTa U MOIITHOCTh https://m.e dsﬁ).ru I£f0b0a84
35 Pabora cuibl TsDKECTH, CUITBI YIPYTOCTH U bubnnorexa [HJOK
CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue
36 paboThI CUJIBI TPESHUS TIPH paBHOMEpHOM
JIBUKEHHUH TeJa 10 TOPU30HTATBHON
MTOBEPXHOCTHY
37 CBs3b sHepruu u padotsl. [loTeHnmanbHas
SHEpPrus
33 Kunernueckas sneprus. Teopema o bubnnoreka [JOK
KMHETUYECKOU SHEPIruu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEeHHs SHEPTUU B MEXaHUKE
40 JlaGopaTtopHas pabora «M3yueHue 3akoHa bubnuorexa [JOK
COXpaHEHUS SHEPTUM» https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe IBUKEHHUE H €TO bu6nmoreka [JOK
XapaKTePUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxatomue Kojeoanus. BeiHyX/1eHHbIE bubnuorexa [JOK
KosiebaHus. Pe3onanc https://m.edsoo.ru/ff0b20{0
43 MaremaTnuecKkuil ¥ NPy KUHHBIN MasiTHUKH
. xoneGami o1 weeniocTt npyRa i aacon ubmiorera LIOK
rpy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBpaiieHue SHEPTUN IPU MEXAHHUECKUX
KoJIe0aHusAX
46 JlabopaTtopHas pabota «Onpenenenue bubmuoreka [JOK



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

YaCcTOTHI U TIepro/ia KojaeOaHui mpy>KUHHOTO
MasTHUKa»

JlaGopaTtopHas padota «IIpoBepka

https://m.edsoo.ru/ff0Oblaec

bubmuorexa [JOK

47 HE3aBHCHUMOCTH IePHOJIa KOJIeOaHmii rpy3a
PHO py3d, https://m.edsoo.ru/ff0b197a
MOJIBELLICHHOTO K HUTHU, OT Macchl Tpy3a»
Mexanunueckue BojHbI. CBONCTBA
bubmuorexa [JOK
48 MeXaHM4eCKUX BOJH. [IpogosibHbIE 1
HONEPEUHBIC BOIHI post https://m.edsoo.ru/ffOb21fe
49 Ypok-koH(pepenmus "MexaHn4ecKue BOTHBI
B TBEPAOM Teiie. CelicMUYECKHUe BOJTHBI"
50 3Byk. PacnipocTpanenue u oTpaxkeHue 3ByKa
51 Ypoxk-uccnenosanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
57 ['poMKOCTB 3BYKa M BHICOTA TOHA.
AKYCTHYECKHI pe30HaHC
53 Ypoxk-koudepenuus "YIpTpa3Byk u bubnnorexa [HOK
UH(Pa3BYyK B IPUPOJE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME Bubmorexa [OK
54 "3akoHbI coOXxpaHeHusl. MexaHnueckue
N HI;OHHH,, https://m.edsoo.ru/ff0b250
KontponbHas padota mo Teme "3akoHbI
55 coxpaHeHus. Mexanndyeckue KonebaHus u
BOJIHBI"
56 DIIeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
OJIEeKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoOIICTBA 2JIEKTPOMAarHUTHBIX BOJIH
VYpok-koHpepenus "llxana
53 AIIEKTPOMArHUTHBIX BOJH. Mcronbp3oBaHue bubnmoreka [JOK
AJIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
VYpok-uccnenosanue "M3ydeHue cBONCTB BuGmmotexa LIOK
59 3JIEKTPOMArHUTHBIX BOJIH C TOMOILBIO
Vo6 JII) bHOTO TenedoHa" HI https://m.edsoo.ru/ff0b2c6c
60 Pemenue 3aa4 Ha onpezesieHue YacTOThI U

JJIMHBI BJIGKTpOMaFHHTHOﬁ BOJIHBI



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

DneKTpOMarHuTHasl IPUpPOIa CBETA.

bubmuoreka [JOK

61 CxopocTth cBeTa. BoHOBBIE CBOWICTBA CBETA https://m.edsoo.ru/ff0b31d0
Hctounuku ceeta. [Ipsamonnneinoe
62 pacrpocTpaHeHue CBIe)Ta. 3armenns ConHIa u bubmorexa LIOK
https://m.edsoo.ru/ff0b3658
JIynbl
3aKoH OTpa)KeHUs cBeTa. 3epKala. Pemenue
63 3a1a4 Harl)'IpI/IMeHeHI/Ie 3a1<01£)a OTpaKEHUS buGmuorexa LIOK
https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomnenne cBera. 3aKOH NPEIOMIICHUS bubmumoreka [IOK
cBeTa https://m.edsoo.ru/ff0b3aea
ITosiHOE BHYTpEHHEE OTPAKEHHE CBETA.
65 HCHOJII:SOBZHBIC HOJIHOIPO BHYTPEHHETO bubmorexa [IOK
https://m.edsoo.ru/ff0b3c5¢c
OTPaKEHHUS B ONITUYECKHUX CBETOBOAAX
JlaGopaTtopHast padota "HcciaenoBanue
66 3aBUCHUMOCTH yTJia IPEIOMJICHUSI CBETOBOTO
Jy4a OT yIJia MaJieHus Ha TpaHule "BO3IyX-
crexio""
VYpoxk-koHpepennus "Ucnonp3oBanue
67 MOJIHOTO BHYTPEHHETO OTPaXKCHHUS:
CBETOBOJIBI, ONITUKOBOJIOKOHHAS CBSA3b"
bu6mmoreka [JOK
68 JInnzel. OnTnyeckast cuja JIMH3bI https://m.edsoo.ru/f0b3f2c
69 [TocTpoenue nu3oOpaxeHnit B TMH3AX bubmorexa [TOK
https://m.edsoo.ru/ff0b444a
JIaGoparopHas padora "On JICHU
70 @OESIEHO(I)"I()) paC(F))Tg:[)HI/ISI g O?'Ii?dzeiKozl CHITBI bubmnorexa LIOK
L " https://m.edsoo.ru/ff0b4206
coOUparomIeil JTUH3BI
71 Ypok-koHpepenus "Ontudyeckue TMH30BbIE bubnmoreka [JOK
puOopsI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 xak ontuyeckas cucreMa. 3peHue bubmorexa LHOK
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koudepenuus "ledexrsr 3penus. Kak
COXpaHUTh 3peHue"
74 Paznoxenne 6enoro cBera B cieKTp. OMBITHI bubnuoreka [IOK

HprotoHa. CiokeHre CIEKTPaIbHBIX IIBETOB.

https://m.edsoo.ru/ff0c0f4c
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Hucnepcus ceera

JlaboparopHas pabota "OnbITHI 11O
Pa3okKEHUIO OEJIOro CBEeTa B CIIEKTP U

bu6mmoreka [IOK

75 BOCIIPHSTHIO [IBETA MTPEIMETOB IPU HX https://m.edsoo.ru/ff0cOe2a
HaOJIFOJICHUH Yepe3 BETOBbIC (PHIIBTPHI"
VYpok-npaktukym "BoaHOBBIE CBOMCTBA
76 CBeTa: qucriepcus, uHTephepeHIus u
mudpaxius'
77 OmneiTel Pe3epdopaa v ruranetapHast MOJIeTThb bubnmoreka [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Monens atroma bopa
79 Hcnyckanue u norsoueHe cBeTa aTOMOM. bubnnorexka [HJOK
KBanTh1. JIuneiyaThie CIIEKTPHI https://m.edsoo.ru/ff0c144¢
30 Ypok-npaktukym "Habnronenre ciekTpoB bubnnoreka [JOK
UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PamnoakTUBHOCTE U €€ BUIBI Brommozexa IOK
https://m.edsoo.ru/ff0c1672
32 Crtpoenue atomHoro siipa. Hyknonnas bubnuoreka [JOK
MOJEJIb https://m.edsoo.ru/ff0c18ac
83 PanuoaxTuBHBIE IpeBparieHus. M30Tombl bubmorexa LHOK
https://m.edsoo.ru/ff0clal4
34 Pemenne 3agau mo teme: "PagnoakTHBHBIC bu6mmoreka [IOK
npeBpaiieHus"” https://m.edsoo.ru/ff0c1b4a
85 [Tepuox momypacnana
36 VYpoxk-koupepennus "PagnoakTrBHBIC bubnuorexa [JOK
U3JIy4YeHUs B IPUPOJIE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
R7 SnepHbie peakiuu. 3aKOHBI COXpPaHEHUS bubnmoreka [JOK
3apsAI0BOTO U MAaCCOBOTO YHCEl https://m.edsoo.ru/ff0c1c58
38 DHeprusi CBsI3U aTOMHBIX si7iep. CBsA3b MacChl bubnmoreka [JOK
U DHEPTUH https://m.edsoo.ru/ff0cld7a
89 Pemenue 3anay no teme "Anepusie peakuun”
90 Peakuuu cuHTE3a U 1eneHUs AEp. bubnuoreka [IOK
Ucrounnku sneprun CosHIA U 3BE3NT https://m.edsoo.ru/ff0c1e88
91 Ypok-koHpeperuus "SnepHas s3HepreTUkKa.



https://m.edsoo.ru/ff0c0e2a
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JleficTBHS paguOaKTUBHBIX U3y4YCHUN Ha
JKUBBIE OpraHu3Mbl"

[TonroroBka Kk KOHTPOJILHOU paboTe MO TeMe

9 "DJIeKTPOMarHuTHOE TOJIE. 1 bubnmoreka [JOK
DJIeKTpOMarHuTHbIC BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sIBJICHUS"

KonrtpomnbHas padora 1mo reme
"DJIeKTPOMarHuTHOE TOJIE.

93 1
DJIeKTPOMAarHUTHBIC BOJIHBI. KBaHTOBBIC
sIBJICHUS"

04 [ToBTropenue, 0600menune. JlabopatopHsie 1 1 bubmmoreka [IOK
paboThl o Kypcey "B3aumoneiictBue ten" https://m.edsoo.ru/ff0c245a

55 pacuotmam » aeccTaer X sa3a4 1o e | bubanorexa IOK
F,) N 8 https://m.edsoo.ru/ff0c2572

TermoBbIe MPOIECCHI

96 pacuommum v xaeccTaemX sa3a4 o Teue | bubmorexa LIOK

%,) o & https://m.edsoo.ru/ff0c2a22
KIIJI TennoBBIX ABUTaTEICH

57 pacuotmam » xaeccTaenmX sa3a4 o e | buGmorexa IOK

%,) " & https://m.edsoo.ru/ff0c2b30
KIIJI a5ekTpoycTaHOBOK

03 [ToBTOpenue, 06061menue. JlabopatopHsie 1 1 bubnnoreka [JOK
paboTs 1o Kypcey "CBeToBbie sBIeHUs" https://m.edsoo.ru/ff0c2c52

99 ?e?(iTTZEA?E(e)’ Toe?v(l)e6 %ZiﬁzbfzggngeHnﬂ B 1 bubmiorexa LIOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKe

100 [ToBTOpenue, 0606menue. Pabota ¢ 1 bubnmoreka [JOK
tekcTamu 1o Teme "Konebanus u BoHbBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0600meHue. Pabora ¢ 1 bu6mmoreka [IOK
TekcTaMu 1o TeMe "CBeTOBbIE sIBIeHUS" https://m.edsoo.ru/ff0c3044
[ToBTropenue, 06o0meHue. Pabora ¢

102 TekctaMu 1o Teme "KBaHTOBas u siaepHas 1
¢uzuka"

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27
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