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PaGouas nporpamma
yueOHoro npeamera «Pusnka
I o0y4yaronuxes 7-9 kiaccoB
MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma no ¢usuke Ha ypoBHE OCHOBHOT'O 00111eT0 00pa30BaHus COCTaBJI€HA HA OCHOBE MOJIOKEHU I
U TpeOOBaHUU K pe3ynbTaTaM OCBOCHHMS Ha 0a30BOM ypOBHE OCHOBHOM 00pa3oBaTeNbHOW MPOrpaMMBbl,
npeactaBieHHbIx B PI'OC 00O, a taxke ¢ yuérom (enepanpbHOW pabodeil mMporpamMMmbl BOCTIMTaHHUS U
Konuenmun npenoaaBanus yaeOHoro npeamera « OU3uKa.
Copep:xkaHue mporpaMMbl 10 (HU3MKE HaMpaBlieHO Ha (OPMHUPOBAHME ECTECTBEHHOHAYYHOM
IPaMOTHOCTH 00YYaIOIIMXCsl M OPraHU3aLUI0 U3YdYeHUs! (PU3MKH Ha JEATEIbHOCTHONW OCHOBE. B mporpamme
1o (U3MKE YYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOTo mpenMera B peanusanuu tpeboBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANpeIMETHBIM pe3ybTaTaM 0O0Y4eHHSs, a TAKKE MEKIPEAMETHBIE CBSI3U
€CTECTBEHHOHAYYHBIX YUYEOHBIX MTPEAMETOB Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30oBaHUs.
[Tporpamma no u3MKe ycTaHaBIMBACT paclpeaesieHue y4eOHOro MaTepyraa o rogam ooyueHus (1o
KJlaccaMm), IpejyiaraeT NpUMEPHYIO TOCIeA0BaTEIbHOCTh U3yUYEHUSI TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS
MPEIMETHOTO COJIEpKaHU U y4ETe BO3PACTHBIX 0COOEHHOCTEH 00ydaronuxcsl.
[Iporpamma o ¢usmke pa3paboTaHa C LIETbI0 OKa3aHUs METOJUYECKON OMOIIH YUUTENIO B CO3JaHUU
paboueii mporpaMmbl 0 y4eOHOMY MPEIMETY.
®duszuka ABISETCS CUCTEMOOOPAZYIOUINM ISl €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOIbKY
¢du3nUeckre 3aKOHBI JIEXKAT B OCHOBE MPOIIECCOB U ABICHUI, U3y4aeMbIX XUMHUEH, OMOJIOTHel, acTpOHOMUEH
1 ¢pusnyecKkoi reorpadueii, BHOCUT BKJIaJ] B €CTECTBEHHOHAYUHYIO KAPTUHY MUPa, IPEJI0CTaBIIsSIeT Haubosee
SICHBIE 00pa31bl MPUMEHEHHS HAyYHOTO METO0/1a TO3HAHUS, TO €CTh CII0C00a MOTY4YEHHUS JOCTOBEPHBIX 3HAHUI
0 MHDE.
OnHa M3 TTIAaBHBIX 337a4 (PU3UYECKOro oOpa30BaHUS B CTPYKType 00Iero odpa3oBaHUs COCTOUT B
(hopMHPOBaHUN €CTECTBEHHOHAYYHOUM IPaMOTHOCTH U UHTEpeca K HayKe y 00y4aronuxcs.
N3ydenne ¢pu3uku Ha 6a30BOM YpOBHE MpEJIOJIaraeT OBJIAJCHUE CIEAYIOUIMMH KOMIIETEHTHOCTSMU,
XapaKTepU3YIOIIUMH €CTECTBEHHOHAYUYHYIO TPAaMOTHOCTD:
® Hay4yHO OOBSICHSTDH SIBIICHUS;
® OILIGHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIICIOBAHUS;
® UHTEPHPETUPOBATh JAHHBIE M HCIIOJb30BATh HAYUYHBIE JOKA3aTENbCTBA JUISl MOJIYYECHHS
BBIBOJIOB.
enu m3ydeHuss QU3MKU HA YpOBHE OCHOBHOrO oOIIero oOpa3oBaHus ompezesneHsl B Konuenuuu
npernoaBaHus yueoHoro npeamera «Pusnka» B 00pazoBareibHbIX oprann3anusax Poccuiickoit denepanuu,
pean3yIoNMX OCHOBHBIE 00IIe00pa3oBaTebHble MPOrpaMMbl, YyTBepkIEHHOUN pemenuem Komnerun
MunucrepcTBa npocserienus: Poccuiickoit @eneparun (mporokoi ot 3 aexadps 2019 r. Ne [TK4BH).
eaun uzyvyenusi Gu3NKu:
e npuoOpeTeHue HHTEepeca U CTPEMIICHHUS 00YYaIOUINXCsl K HAYYHOMY U3YUEHHIO IPUPOIbI, pA3BUTHE
UX UHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE NPEJCTABICHUNA O HAYYHOM METOj/ie MO3HaHHUS U (OPMUPOBAHHME HCCIIEIOBATEIHCKOTO
OTHOIICHHUS K OKPYXKAIOUIUM SIBICHUSM;

e (HopMHUpPOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3yUeHHs OCHOB CTPOCHUS MAaTEPUU H
(byHIaMEHTAJIbHBIX 3aKOHOB (DM3UKH;

e (opmupoBaHue MNpeACTaBICHUN O poau (QU3UKK AN Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHIL;

® pa3BUTHE TPEACTABICHHA O BO3MOXKHBIX cdepax Oyaymeir npodeccHnoHaIbHON NeATeTbHOCTH,
CBSI3aHHOU C (PM3MKOM, MOATOTOBKA K JaJIbHEHIIIEMY OOYYCHHIO B 3TOM HAaIPABJICHHH.

JlocTmkeHHe JITHX IeNiel MmporpaMMmbl 1Mo (U3MKEe Ha YpOBHE OCHOBHOTO OO0mIeTro oOpa3oBaHUS
o0ecreunBaeTcs peleHueM CIIEeAYIOMNX 3a4aY:

e npuoOpeTeHHe 3HAHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXAaHHUYECKUX, TEIUIOBBIX,

AJIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SBJICHUAX;
e MpHOOpPETeHHE YMEHUN OIHUCHIBaTh U OOBACHATH (U3NYECKUE SBJICHHUS C HCIOJIb30BaHUEM
MOJTYYEHHBIX 3HAHUI;



® OCBOCHHME METOOB DPELICHHS MPOCTEHIIMX pPACYETHBIX 33Ja4Y C HCIHOJIb30BAaHUEM (U3NUYECKUX
MOJIeTIeH, TBOPUECKUX M MPAKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;
e pa3BUTHE YMEHUH HAOIIOATh MPUPOAHBIE SBJICHUS U BBHIIOIHATH OIBITHI, TaAOOpaTOpHbIE pabOTh U
AKCIIEPUMEHTAIILHBIE UCCIIEIOBAHUS C UCIIOJIb30BAaHUEM U3MEPUTENBHBIX MTPHUOOPOB;
e OCBOCHME MPUEMOB pabOTHI ¢ HHPOpPMaLUe PU3NIECKOTO COACPIKAaHUS, BKIIOYask HHPOPMALIUIO O
COBPEMEHHBIX JOCTIKCHUSAX (QU3UKH, aHAIHU3 U KPUTHIECKOE OIICHUBAHKUE WH(OPMALINK;
® 3HAKOMCTBO cO cdepamMu mNpodhecCHOHATHHOU EATCTbHOCTH, CBS3aHHBIMH C (U3HKOH, H
COBPEMEHHBIMH TEXHOJIOTHSIMHU, OCHOBAHHBIMU HA TOCTHKEHUSIX (PU3MUECKON HAYKH.
Ha u3ydenue ¢usnuku (0a30BbIi ypOBEHB) HA YPOBHE OCHOBHOTO 00IIIero o0pa3oBaHmsi OTBOIUTCS 238
4yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZiel0), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kitacce — 102
yaca 3 gaca B HEJIENI0).

[Ipemmaraembrit B mporpamme 1o (u3MKe TMepedeHb J1abopaTOpHBIX pabOT W OMBITOB HOCHT
PEKOMEHIATENbHBIN XapaKTep, YUUTEINb JIEIaeT BEIOOP MPOBEACHUS Ta00paTOPHBIX paObOT U OTIBITOB € YUETOM
WH/IMBUYAIBHBIX OCOOCHHOCTEH OOYYalOUIMXCsl, CIIMCKA DKCIIEPUMEHTANBHBIX 3a/laHUH, MPEAIaracMbIX B
pamMKax OCHOBHOTO TOCY/IapCTBEHHOTO SK3aMeHa 1Mo PU3UKeE.

COAEP)XAHUE OBYYEHUSA

7 KJIACC

Pa3znes 1. ®u3uka v e€ poJib B MO3HAHUU OKPYKAKIEr0 MUpPa.

®duzuka — Hayka o npupoje. SABnenust npupoabl. Gu3ndeckue sIBJICHUS: MEXAHUYECKUE, TEIIOBBIC,
ANEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuuHbl. M3Mepenue ¢usznueckux BenuwduH. Pusnuyeckue npubdbopsl. [lorpemHocts
U3MepeHuil. MexxyHapoHas CUcTeMa €qUHULL.

Kak ¢wusuka um gpyrue ecrecTBeHHble HayKM H3ydaloT Npupody. EcTecTBeHHOHayuHBIM MeTOJ
MO3HAHUS: HAOIOIEHUE, ITOCTAHOBKA HAYYHOT'O BOIIPOCA, BHIIBIXKEHUE TUIIOTE3, IKCIIEPUMEHT IO MPOBEPKE
TUNoTe3, 00bsICHEHHE HAa0II01aeMOr0 siBieHus. Onucanue PU3nYecKuX SBJICHUH C MOMOIIBI0 MOJIETCH.

Jemoncmpayuu.

1. Mexanuueckue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. @wusuyeckue MpuOOPHI U MPOIIeaypa IPSIMBIX H3MEPEHUH aHAIOTOBBIM U IU(POBBIM IPUOOPOM.

Jlabopamopnuvie pabomot u onvimel.

Omnpenenenue 1eHbI JeIeHUs ITKAITbl HK3MEPUTEITHLHOTO MPUbopa.

N3MepeHne paccTosTHUM.

W3mepenune 00bEMa KUAKOCTH U TBEPAOTO Tea.

OnpeneneHne pa3MepoB MAJIbIX TEJ.

N3mepenne Temneparypsl py MOMOIIHU KUAKOCTHOTO TEPMOMETPA U IaTYUKA TEMIEPATYPHI.
[IpoBenenue uccnenoBaHus MO NPOBEPKE THUIOTE3bl: JAIbHOCTh MOJIETA IIAPHKA, MYIIEHHOTO
TOPU30HTAILHO, TEM OO0JIbIIIE, YeM OO0JIbIIe BHICOTA ITYCKA.

Pasznes 2. [lepBoHayaibHbIe CBEJeHUS 0 CTPOCHHUHU BellecTBA.

CtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbL, UX pa3Mepbl. ONbITHL, TOKa3bIBAIOLIUE TUCKPETHOE CTPOCHUE
BEILIECTBA.

JIBrkenue 4dactull BemiecTBa. CBsA3b CKOPOCTH JIBMXKEHHS 4YacTHUIl ¢ TemmepaTypoil. bpoyHoBckoe
nBuxkenue, 1udadysus. BzanmoaelicTBrue yacTull BellecTBa: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHUE Ta30B, KUIKOCTEH U TBEPABIX (KPUCTAIIMYECKUX) TEIl.
B3anMocBsA3p MeX1y CBOMCTBAMU BEIIECTB B PA3HBIX arperaTHbIX COCTOSHUAX U MX ATOMHOMOJIEKYJIIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. Habmionenne OpOyHOBCKOTO JIBUKCHUSI.

2. HaGmonenue nuddysum.

3. HaGnronenwue siBieHUM, OOBSICHSIOMINXCS MPUTSHKEHHEM WU OTTATKMBAHUEM YACTHI] BEIIECTBA.

Jlabopamopuuvie pabomot u onvimel.

1. Omenka nuaMeTpa aToMa METOJIOM PSIOB (C UCTIONB30BaHEM (GoTorpaduit).
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2. OmnbITHI 110 HAOTIOACHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO ACHCTBUS CHUJI MOJICKYJISIPHOTO TIPUTSKCHHS.

Paznen 3. /IBu:keHne U B3auMo/jieiicTBue TeJl.

Mexanuueckoe qBrxeHue. PaBHomepHoe u HepaBHOMeEpHOE nBMxkeHUE. CKopocTh. CpeaHsiss CKOPOCTh
MIPU HEPABHOMEPHOM JBHKEHUU. Pacuér myT v BpeMeHH JIBUKECHHUSI.

SBnenne wHepuMM. 3aKOH HMHEPIUU. B3aumoaeicTBHE Ten Kak MNpUYMHA W3MEHEHHUSI CKOPOCTH
NBIKEHUA Tell. Macca kak Mepa HHepTHOCTH Tena. [lnoTHocTh BemecTBa. CBsA3b IMJIOTHOCTH C KOJMYECTBOM
MOJIEKYJ B €IMHUIIE 00bEMA BEIIECTBA.

Cuna kak xapakTepucTHKa B3aumoaeicTBus Tei. Cuna ynpyroctu u 3akoH ['yka. MI3smepeHnne cuisl ¢
MIOMOILBIO TMHAMOMeETpa. SIBjleHHe TATOTEeHHs U cuia TshkecTd. Cuila TsHKeCTH Ha Jpyrux IutaHeTtax. Bec
tena. HeBecomocth. CrojkeHue cuil, HallpaBJIEHHBIX IO OJHOW mnpsiMmol. PaBHozeilcTByromas cuwi. Cuia
TpeHus. TpeHue CKOIbXEHHS U TPEHUE MTOKOs. TpeHne B IpUpoe U TEXHUKE.

Jemoncmpayuu.

Habmoienne MexaHn4eckoro IBUKEHUS Tena.
N3mepenne ckopocTu MpsIMOJIMHEMHOTO IBUXKEHHUS.
Habmtonenue siBjeHUS UHEPIUH.
Habnronenne u3sMeHeHUs! CKOPOCTH MPH B3aUMOICHCTBHHU TEJl.
CpaBHeHHE Macc M0 B3aUMOJICUCTBUIO TEN.
CnoxxeHue cuil, HalpaBJIE€HHBIX 110 OJTHOM TPSIMOA.
./Iaéopamopuble padomwt u onvimol.
1. Ompexenenne CKOPOCTH PABHOMEPHOTO ABUKEHUS (IIapUKa B )KUJKOCTH, MOJIETH 3JIEKTPUUECKOTO
aBTOMOOWJIS U TaK Jajee).
2. Omnpenenenue cpeHel CKOPOCTH CKOMBKEHHUS OpycKa WK IIapUKa MO0 HAKIIOHHOW TUIOCKOCTH.
OrnpeneneHne MI0THOCTU TBEPAOTO TeENA.
4. OrBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTshKeHus (Ae(opMariium ) mpy>KMHbI OT MPUIT0KEHHOM
CHJIBL.
5. OnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh CUJIbI TPEHUS CKOJIBKEHHSI OT Beca Tella U XapakTepa
CONPHUKACAIOIINXCS TOBEPXHOCTEN.

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB.

Hasnenue. CriocoObl yMEHbIICHUS U yBeJIWYeHHs naBieHus. JlapneHnue ra3za. 3aBUCUMOCTD J1aBJICHUS
raza or o0béma, TemmepaTypsl. [lepemaua naBieHusi TBEPABIMH TENaMH, KHIKOCTSIMU M Ta3aMH. 3aKOH
[Tackans. [THeBMaTHUecKre MalIMHBL. 3aBUCUMOCTD JIaBJICHUS JKUJIKOCTH OT TIyOMHBI. [ mapocTaTudeckuit
napanokc. Coobmaromuecs: cocynbl. [ mapaBIndeckine MeXaHU3MBbI.

Atmochepa 3emnu u atMochepHoe maBieHHe. [IpUUMHBI CyIIECTBOBAaHHUS BO3AYNTHON 000JIOUYKH
3emun. OnbiT Toppuuernnu. M3mepenue atMochepHOro naBieHus . 3aBUCUMOCTh aTMOC(HEPHOTO 1aBIICHUS OT
BBICOTHI HaJl ypoBHEM Mopst. [Ipubops! ams n3MepeHust aTMochEpHOTo JAaBICHUS.

JlelicTBUE KHUIKOCTH M T'a3a Ha OTPY>KEHHOE B HUX TeJ0. BeITankuBalomas (apxumeioBa) cuia. 3akoH
Apxumena. [InaBanue ten. BozayxomiaBanue.

Jemoncmpayuu.
3aBUCHMOCTbD JaBJIEHUS ra3a OT TEMIIEPATYPBI.

[lepenaua naBneHus KUIKOCTHIO U Ta30M.

Coobmaromuecs CoCybl.

I'mppaBnmueckuii mpecc.

[TposiBnenue aecTBUs aTMOC(HEPHOTO AABICHHUSI.

3aBHCHUMOCTH BBITAJIKUBAIOIICH CHIIBI OT 00BbEMa MOTPYKEHHOM YaCTH TeNa U IUIOTHOCTH JKUAKOCTH.

PaBeHCTBO BBITATKMBAIONIEH CHUJIbI BECY BHITECHEHHOM KUJIKOCTH.

VYcnoBue muiaBaHusl TeN: IJIABaHUE WM TOTPY)KEHUE Tell B 3aBUCHMOCTH OT COOTHOILECHHUS

IJIOTHOCTEHN TeNa U JKUJIKOCTH.

Jlabopamopuvie pabomot u onvimel.

1. WccnenoBaHue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa MOTpyKEHHOM B KUAKOCTh YACTH TeJa.

2. OmnpeneneHne BBITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH HA TENO, TOTPYXKEHHOE B HKHUAKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIIEH CHJIbI, JEHCTBYIONIEH HA TEJIO B )KUJIKOCTH, OT MACChI
Tena.

A

[98)
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OnbITHI, IEMOHCTPUPYIOLIME 3aBUCHUMOCTb BBITAJIKMBAIOIIEH CHJIBI, JEHCTBYIOIIEH Ha TEIO B
KHUJKOCTH, OT 00BbEMA MOTPYKEHHOM B KUIKOCTh YACTH T€Ja U OT IMJIOTHOCTH KUAKOCTH.
KonctpynpoBanue apeomerpa WM  KOHCTPYUPOBAHHME JIOJKM W OmpejAesieHne  eé
TPy30IMOBEMHOCTH.

Pa3nea 5. PaGoTa n MOIIHOCTB. JHEprus.

M

exaHuveckas padora. MoIHOCTS.

[IpocTbie MexaHM3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmio paBHOBecHs phlyara.
[IpumeHenne mnpaBuiia paBHOBECHS pbluara K OJOKy. «3omotoe mpaBuiio» MmexaHuku. KIIJ mpocTeix
MCXaHHU3MOB. HpOCTBIG MEXaHU3MBbI B 6LITy 1 TCXHUKCE.

Mexannueckass sHeprusi. Kunetudeckass ¥ moTeHIManbHas sHeprus. lIpeBparieHue oaHoro Buaa
MEXaHUYECKOHN 3HEPTUHU B APYroil. 3aKOH COXpAaHEHUS JHEPTHH B MEXaHHUKE.

Hemoncmpayuu.

1. Ilpumepsl IpOCTBIX MEXAHU3MOB.

Jlabopamopuuvie pabomot u onvimel.

1. Ompenenenne pa®OThl CHIIBI TPEHUS NMPU PAaBHOMEPHOM J[BUKEHHUU Tejla MO TOPHU30HTAIbHOM
MTOBEPXHOCTH.

2. HccnenoBaHue ycllOBUI paBHOBECHUS pblyara.

3. Usmepenue KIIJI HakIOHHOM JTIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAHEHUSI MEXaHUUYECKOM 3HEPruu.

8 KUIACC

Pa3nen 6. TenioBble siBJICHHS.

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM TEOpHH CTPOCHHS BeliecTBa. Macca u pa3mepsl
aTOMOB M MOJIeKyJl. ONbIThI, TOATBEPKIAIOLINE OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHOKUHETHUECKON TEOPHH.

Monenu TBEPIOTO, )KUIKOTO U Ta3000pa3HOT0 COCTOsTHUM BelecTBa. Kpucramimyeckue u aMmopdHbie
tena. OOBSICHEHHWE CBOWMCTB Ta30B, JKUJIKOCTEH M TBEPABIX TET HAa OCHOBE IOJOKEHUU MOJICKYJISIPHO-

KHHCTHUY

eckoil Teopun. CMaurBaHUe U KaWUISIPHBIE ABJIEHUS. TemI0oBoe paclIMpeHne U CKaTue.

Temnepatypa. CBsi3p TeMIiepaTypbl CO CKOPOCTHIO TEIJIOBOTO JIBIXKEHHS dYacTull. BHyTpeHHss

SHEprusl.

CriocoObl M3MEHEHHs] BHYTPEHHEW »HEpruu: Terwlonepesadya U coBepiueHue padoTbl. Bums

TEIIONEPeIauu: TEIIONPOBOAHOCTh, KOHBEKIIUS, N3ITyUCHHUE.

KonuuecTBo TemnoTel. YaenbHas TEIUIOEMKOCTH BelIecTBa. TeriooOMeH M TEIIOBOE PaBHOBECHE.
VYpaBHeHue TemnoBoro 6ananca. [lnapnenue u oTBepeBaHNEe KPUCTAUIMYECKUX BEIIECTB. Y IeibHas TEIUIoTa
riaBienus. [TapoobpaszoBanue u konaeHcamus. Mcnapenue. Kunenue. Y aenbHas TerioTa napooopazoBaHusl.
3aBUCUMOCTh TeMIEepaTypbl KUTIEHHS OT aTMOC(HEPHOTO JaBICHHUS.

Brnaxxnocts Bo3myxa.

DHeprus TOIUIMBA. Y IeTbHAs TEII0Ta CrOPaHHUS.

[Mpuanumner padotel TeruoBbix asurarencit KIIJ temmoBoro nsurarens. TemsoBeie OBUTATENH U
3alIuTa OKPYKaIOIIEH Cpeabl.

3aKOH COXpaHEHUs U MPEBPAIICHHS YHEPTUHU B TEIJIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. Habmionenne OpOyHOBCKOTO JBUKCHUSI.

2. HaGmonenue nuddysumn.

3. HabGnroneHwue siBIEHUN CMauMBaHUS U KalWJUIAPHBIX SBICHUM.
4. HalnroneHue TEmioBOro pacumpeHus Tel.

5. V3meHneHwue naBneHus ra3a npu U3MEHEHHH 00bEMA U HArPEBaHUH UM OXJIAXKACHUH.
6. IlpaBuna uzmepeHus TemMIepaTyphl.

7. Bunel Temionepenayu.

8. OxnaxxaeHue npu COBEPIICHUH PaOOTHI.

9. HarpeBanue npu coBepiieHUH pabOThl BHEITHUMU CHIIAMHU.
10. CpaBHEHUE TEIUTOEMKOCTEN PA3IMUHBIX BEILIECTB.

11. HabnroneHre KUMeHUS.

12. HaGmrogeHue mocTOSTHCTBA TEMIIEPATYPHI TIPH TUTABJICHHH.

13. Monenu TemIoBbIX IBUTATENIEH.

Jlabopamopuvie pabomot u onvimel.



OnbITH 10 OOHAPY)KEHUIO TEUCTBUS CHUIJI MOJICKYJISIPHOTO TPUTSKEHUS.
OMnBITHI 11O BBIPAIIMBAHUIO KPHUCTAJUIOB IIOBAPEHHOM COJIM MJIM caxapa.
OnbITH 10 HAOTIOICHUIO TETLIOBOTO PACIIMPEHHSI Ta30B, )KUIKOCTEH 1 TBEPABIX TEI.
Omnpenenenue JaBieHUs BO3yXa B OAJUIOHE IINPUIIA.
OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD JIABIICHHS BO3AyXa OT €ro o0bEMa M HATPEBAHUS WU
OXJIAXKACHHUS.
6. IIpoBepka rumore3bl TUHEWHOW 3aBUCHUMOCTHU JJIMHBI CTOJIOMKA KUIKOCTU B TEPMOMETPHUYECKON
TpyOKe OT TeMITepaTyphl.
7. HabnroneHne W3MEHEHUs BHYTPEHHEH SHEpPTUU Tella B pe3yibTare TEIulonepenayn U padoThl
BHEILIHUX CHUIJI.
8. HccnenoBaHue sIBJICHHUS TEIIOOOMEHA MPH CMEIIMBAHUY XOJIOJHON U rOpsiueii BOIBI.
9. OmpezneneHue KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW MpHU TEIUIOOOMEHE C HarpeThiM
METaJUIMYECKUM IIUIUHAPOM.

10. Onpenenenne yneabHON TEMIOEMKOCTH BEIIECTBA.

11. MccnenoBanue nporecca UCTIapeHUs.

12. OnpeneneHne OTHOCUTEILHON BIQXKHOCTH BO3/1yXa.

13. Onpenenenne yaenabHOU TEIIOTHI MJIABJICHUS JIbJA.

Paznen 7. DiiekTpuyeckue 1 MArHMTHbIE SIBJICHUS.

Onextpuzanus Tena. J[Ba poja 3ieKTpUYEcKUX 3apsanoB. B3aumoneicTBue 3apspKEHHBIX Tel. 3aKOH
Kynona (3aBUCHMOCTD CHJIBI B3aUMOJICHCTBUS 3aPsDKEHHBIX TEJ OT BEJIMYUHBI 3apSAI0B U PACCTOSHUS MEXKITY
TeJlaMu).

Onektpudyeckoe mone. Hanpsok€HHOCTh  AnekTpudeckoro mnois. [lpuHumn — cymepno3unuu
ANEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YpPOBHE).

Hocurenu »snekTpudeckux 3apsiaoB. DJIEMEHTApHBIM dAieKkTpudeckuil 3apsa. CTtpoeHue aroma.
[IpoBOAHMKY W AUDIIEKTPUKHU. 3aKOH COXPAHEHUS DIIEKTPUUECKOTO 3apsiia.

DJIEKTPUYECKUI TOK. Y CIIOBUSI CYIIECTBOBAHMS JIEKTPUUECKOTO TOKA. ICTOUHMKH MOCTOSTHHOTO TOKA.
JIeHCTBUS 3IIEKTPUUECKOTO TOKA (TEIJIOBOE, XUMUUECKOE, MAarHUTHOE). DIIEKTPUUECKUH TOK B KUAKOCTAX U
rasax.

Onextpuueckasd nenb. Cuna Toka. OnekTpuueckoe HampspkeHue. CONpOTHUBIEHHE IPOBOJHMKA.
VY enbHOE CONMpOTUBIICHUE BellecTBa. 3akoH OMa g ydactka uenu. [locinenoBaTenpbHoe U mapajuieIbHOE
COEIMHEHHE NTPOBOJHUKOB.

Pabora w MomHOCTh 23yIeKTpuueckoro Toka. 3akoH Jlxkoyms—JleHna. DnekTpudeckue Ienu Hu
MOTPEOUTENH IEKTPUIECKOM 3Heprun B ObITy. KOopoTkoe 3aMbIkaHue.

[TocTostHHBIE MarHuTHI. B3anMmoaelcTBHE MOCTOSTHHBIX MarHUTOB. MarHuTHoe noJjie. MarauTHoe mosie
3eMild U €ro 3HaueHue A ku3Hu Ha 3emsie. OnbiT Opctena. MarHUTHOE MOJE 3JEKTPUYECKOIO TOKA.
[IpuMeHeHnEe 5>JIEKTPOMarHUTOB B TEXHUKE. JlelicTBME MarHMTHOIO IOJII HAa IPOBOJHUK C TOKOM.
DNeKTpoABUTaTENlb TOCTOSHHOTO ToKa. MCronb30BaHue 3JIEKTPOABUTATENIEH B TEXHUUECKUX YCTPOUCTBaX U
Ha TPaHCIOpTE.

Omnbitel Dapanes. SBnenue snexkTpoMarHUTHON MHAYKUMHU. IIpaBuno JleHna. DnexTporenepatop.
CriocoObI oTy4eHHs 3JEKTPUUECKOM SHEPTUU. DIEKTPOCTAHIIUN Ha BO30OHOBIIIEMBIX HICTOYHUKAX YHEPTHH.

Jemoncmpayuu.

DJieKTpu3anus Tell.
JIBa pojia JIEKTPUUECKUX 3apsSA0B U B3aUMOJCHCTBUE 3apSKEHHBIX TEll.
YCTpolcTBO U IEMCTBHE 3JIEKTPOCKOIA.
DNeKTpOoCTaTU4EeCKask UHIYKIUS.
3aKOH COXpaHEHUs IIEKTPUUECKUX 3apsAI0B.
[IpoBONHMKY U AUBJICKTPUKHU.
MoaenupoBaHHe CUIIOBBIX JJUHHUM 3JIEKTPUUECKOTO TOJIS.
HcTouyHMKH TOCTOSHHOTO TOKA.
JlericTBUS SIEKTPUYECKOTO TOKA.

. DIIEKTPUUECKUH TOK B KHUIKOCTH.

. I"'a30BBbIi1 pazps.

. U3mepeHne cuiibl TOKa aMIEPMETPOM.

. I3mepenue 31eKTpuyecKoro HanpsKeHUs BOIBTMETPOM.
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14. PeoctaT 1 Mara3uH CONpPOTHUBIICHUI.

15. BzaumoneincTBre NOCTOSTHHBIX MarHUTOB.

16. MonennpoBanue HEBO3MOKHOCTH pa3IEIeHUs MTOJIF0COB MarHUTa.

17. MonenupoBaHre MarHUTHBIX TOJIEH TOCTOSTHHBIX MAarHUTOB.

18. OmnbIT Opcrena.

19. MarauTHoe 1oJyie ToKa. DJIEKTPOMAarHur.

20. JlelicTBE MarHUTHOTO TOJISl HA IPOBOJHUK C TOKOM.

21. DnekTpoaBUraTesib NOCTOSIHHOTO TOKA.

22. UccnepoBaHue sIBIEHUS 3J€KTPOMArHUTHON MHIYKIUU.

23. Onbitel Dapajes.

24. 3aBUCHMOCTb HAINPaBJICHUsI MHIYKIIMOHHOI'O TOKA OT YCJIOBUI €r0 BO3HUKHOBEHUS.

25. DaekTporeHepaTop NOCTOSTHHOTO TOKa.

Jlabopamopuvie pabomot u onvimel.

OnbIThI 10 HAOTIOECHUIO SJIEKTPU3ALUHU TeJl UHAYKLIHUEN U MPU COTPUKOCHOBEHHUH.

UccnenoBanue AecTBUS AIEKTPUUECKOTO MOJIS HA TPOBOJIHUKYU U AUAJICKTPUKHU.

COopka u mpoBepKa pabOThI AIEKTPUIECKON IIETH MOCTOSTHHOTO TOKA.

N3mepenue u peryampoBaHue CUIIbI TOKA.

W3mepenue u peryiupoBaHue HaMPSHKEHUS.

UccnepoBanue 3aBUCMMOCTH CUJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA

U HampsDKEHUS Ha Pe3ncTope.

7. OnbIThI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTD AJIEKTPUUECKOTO COMPOTUBIICHUS MPOBOJHUKA OT €ro
JUIMHBI, TIJIOMIAAN MONIEPEYHOT0 CEUEHHUS U MaTepuaa.

8. IlpoBepka mpaBuia CJIOXKEHUS HAMPSHKEHUN TMPU TOCIEAOBATEIbHOM COEIUHEHUU JIBYX
PE3UCTOPOB.

9. IlpoBepka npaBuiia sl CUIIbI TOKA P MapajyIeIbHOM COSAMHEHUU PE3UCTOPOB.

10. Onpeaenenne paboOTHI JIEKTPUUECKOTO TOKA, UIYIIETO YepPe3 PE3UCTOP.

11. Onpenenenne MOLHOCTH IEKTPUIECKOTO TOKA, BBIAEISIEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HAPSIAKEHUS HA HEH.

13. Onpenenenune KIIJ/I narpeBarens.

14. UccneqoBanue MarHUTHOI'O B3aUMOIEHUCTBUS MOCTOSIHHBIX MAarHUTOB.

15. VI3yueHue MarHuTHOTO IOJISI IOCTOSTHHBIX MAarHUTOB TPU UX OOBETMHEHUH U Pa3ICICHUH.

16. MccnenoBanue NEeMCTBUS SJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI B3aUMOJICHCTBHSI KaTYIIKU C TOKOM U MarHuTa oT
CWJIBI TOKA U HaIpaBJIEHUS TOKA B KaTYIIIKE.

18. 3yueHue AeMCTBUS MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

19. KoncTpynpoBanue 1 u3ydeHue paboThl SJIEKTPOABUTATEIIS.

20. U3mepenune KIIJI asekTpoBUraTeIbHON YCTaHOBKH.

21. OnpITEl IO HMCCJENOBAHUIO SIBJCHUSI AJIEKTPOMArHUTHONM WHAYKIUHU: HMCCIIEIOBAHUE W3MEHEHUM
3HAYCHMS U HAPABJICHUS] UHAYKIIMOHHOTO TOKA.
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Pa3nen 8. Mexann4yeckue siBJICHUS.

Mexanunyeckoe ABuwxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOr0 JBIM)KEHUA. PaBHOMEpHOE NpsMOIIMHENHHOE ABUXKeHHE. HepaBHOMEpHOE MNpSIMOJIMHENWHOE
nBrkeHue. CpeaHsisi 1 MTHOBEHHAsI CKOPOCTh TeJla IPU HEPaBHOMEPHOM JIBUIKEHHH.

Yckopenue. PaBHoyckopeHHOE NpsiMouHelHOe nBrkeHne. CBoOoHoe nagenue. OnbIThl [amumes.

PaBHOMepHOE nBMKEHHE MO OKpyXHOcTU. [leprox m uacrota oOpamienus. JIuHeiHas u yriioBas
ckopocTu. LleHTpocTpeMHuTeNbHOE YCKOPEHHUE.

Ilepseiit 3akoH HeroToHa. Bropoii 3akoH Herorona. Tpetuit 3akon Herotona. [IpuHiun cyneprno3unuu
CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHUs: cujia TPEHHs CKOJIBKEHUS, CUla TPEHUS TMOKOs, IpYyrue
BH/IbI TPEHUSI.

Cuna TsKeCTH U 3aKOH BCEMHUPHOTO TATOTEHHsI. Y CKOpeHHe CBOOOIHOTO NaieHus. [IBukeHne miaHeT
Bokpyr ConHua. IlepBas kocMudeckast ckopocTb. HeBecoMocTh U eperpys3ku.



PaBHOBecue wmatepuanbHOW TOUYKH. AOCOMIOTHO TBEpHOe Temo. PaBHOBecue TBEpHOTO Tenma C
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsxecTu.

Nmnynsc tena. M3MeHeHne umnynbea. Mmmynse cuibl. 3aKOH COXpaHEHHsI UMIyjbca. PeakTuBHOE
IBUKCHHE.

Mexanunueckasi paboTa ¥ MOIIHOCTh. PaGoTa cui TsDKeCTH, ynpyroctd, TpeHus. CBs3b SHEPTUU U
pa0otsl. [loTeHnmanbHas >Heprus Tejaa, NOJHATOrO Haj MOBEPXHOCTHIO 3eMiM. lloTeHuunanbHas >Heprus
ckaroil mpyxusHbl. Kunernueckas sHeprus. Teopema O KHHETMYECKOW SHEPIUU. 3aKOH COXPAHEHUS
MEXaHUYECKOU SHEPTUH.

Jemoncmpayuu.

9.

10.
11.
12.
13.
14.
15.
16.

Habmoienne MexaHn4ecKoro IBUKEHUS Tella OTHOCUTEIBHO Pa3HBIX Tell OTCUETA.

CpaBHeHHe nyTell U TPAEKTOPUM JBUKEHMSI OJTHOTO M TOTO K€ T€Jda OTHOCUTEIBHO PAa3HbBIX TEJ
OTCYETa.

W3mepenne cKopocTH U YCKOPEHUS IPSMOJIMHENHOTO IBUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKEHUS.

HabnroneHue nBrXeHUS Tella 10 OKPYKHOCTH.

Habmionenne MexaHuyeckux SIBJICHMM, MPOUCXOJAMIMX B cucTeMe oTcuérta «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHHH OTHOCHUTEIIbHO KaOMHETa (PU3UKH.

3aBHCUMOCTbh YCKOPEHHMS Tela OT MAcChl TeJa U JCHCTBYIONIEH HAa HETO CUJIBI.

HaGnroneHue paBeHCTBA CHII IPU B3aUMOJCHCTBUM TEII.

W3meHeHne Beca Tena nNpu YCKOPEHHOM JIBUKEHUH.

Ilepenaya nMmysnbca Ipu B3aMMOJECHCTBUM TEIL.

[IpeoOpaszoBanms SHEPTUU TIPH B3aUMOICHCTBUH TEJI.

CoxpaHeHne UMITyJIbca IPU HEYIPYTOM B3aUMOAECHCTBUM.

CoxpaHeHne UMITyJIbca ITPU a0COIOTHO YIPYTOM B3aUMOJCHCTBHH.

HabnroneHne peakTUBHOTO JABHKEHHS.

CoxpaHeHre MEXaHHYECKOW SHEPTHUHU TIPU CBOOOHOM IaJICHUH.

CoxpaHeHre MEXaHMYECKON PHEPTUH NIPH IBUKEHUU TeJla MO/ 1eHCTBUEM PY>KUHBI.

Jlabopamopuuvie pabomot u onvimel.

1.

2.
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10.

11.

KoHctpyupoBanue Tpakrta Ui pa3roHa W JAIbHEHIIEro paBHOMEPHOTO ABIKEHUS LIApHKA WIIH
TEJICKKH.

Omnpenenenue cpeaHeil CKOPOCTH CKOJBXEHHUS Opycka WM JBMKEHHS IIapuKa IO HAKJIOHHOU
TUTOCKOCTH.

Omnpenenenre yCKOpeHUs Teja MPH PaBHOYCKOPEHHOM JBM)KEHHH 0 HAKJIOHHOU TJTOCKOCTH.
HccnenoBanue 3aBUCMMOCTH IIYTH OT BPEMEHHU NPU PaBHOYCKOPEHHOM JIBI)KEHHH 0e3 HadaabHOM
CKOPOCTH.

[TpoBepka TMHOTE3BI: €CIIM MPU PABHOYCKOPEHHOM MABIKCHHUH 0€3 HAa4aIbHOM CKOPOCTH MYyTH
OTHOCATCS KaK psAJ HEYETHBIX YHCEII, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHHU OJJMHAKOBBI.
HccnenoBanue 3aBUCHMOCTH CHITBI TPEHHS CKOJBKEHUS OT CHIJIBI HOPMAIBHOTO JIaBJICHHUS.
Onpenenenne k03 punneHTa TpeHus: CKOIbKEHHS.

Omnpenenenne kECTKOCTU MPYKHUHBI.

Omnpenenenue pabOTHl CHIIBI TPEHHUS NPU PABHOMEPHOM IBIKEHHHM Tela MO TOPU30HTAIBHOU
MOBEPXHOCTH.

Onpenenenue pabOThI CHIIBI YIPYTOCTH MPH MOJbEME Tpy3a C UCIOIb30BAaHUEM HETIOABUKHOTO U
MMOJABMYXHOTO OJIOKOB.

W3yueHne 3aKoHa COXPAHEHUS SHEPTUH.

Pa3nen 9. Mexann4yeckue Koj1e0aHUsL M BOJHBI.

KonebarenpHoe aprkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHWI: MEpUOJI, 9acTOTa, aMILUIUTY/IA.
MareMaTtnueckuii ¥ MpyXKUHHBIN MasSTHUKA. [IpeBpareHue s3Hepruu mpu Kojie0aTeIbHOM JIBHKCHHH.

3aryxaromue koieOanus. BeiHyxkaeHHbIe KoneOanus. Pesonanc. Mexanudeckrne BoiHBL (CBOHCTBa
MEXaHWYEeCKHUX BOJIH. [IpogonbHbIe U nonepeyHble BOIHBL. J[JIMHA BOJHBI U CKOPOCTh €€ paclpOCTPAHEHHUS.
MexaHu4ecKkre BOJIHBI B TBEPIAOM TENE, CEUCMUYECKHUE BOJIHBI.

3ByK. 'poMKOCTB 3ByKa U BbicoTa TOHA. OTpaskeHue 3Byka. H(Dpa3ByK U yabTpa3ByK.

Hemoncmpayuu.

1.

Habnronenue xoneGaHuii Tes moJ1 AEHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.



Habnronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HaGmronenue BeIHYKICHHBIX KOJIEOaHUI U PE30HAHCA.
PacripocTpanenre npofoabHBIX U IONEPEYHBIX BOJIH (HA MOJIENH).
Habntoienne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKHUI pE30HAHC.
./Iaéopamopuble padomwt u onvimol.
Omnpenenenne 4acTOTHl ¥ IEPHOAA KoJIeOaHUH MaTeMaTUYeCKOro MasiTHUKA.
Omnpenenenre 4acToThl U Mepro/ia KoneOaHuil Npy>KHHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIeOaHUH MOABEIICHHOTO K HUTH T'Py3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NIEpHOa KOJeOaHUN MPYKMHHOTO MasiTHUKA OT Macchl Ipy3a.
[TpoBepka HE3aBUCUMOCTH MEPHOAA KOJICOAHUH Tpy3a, MOABEIICHHOTO K HUTH, OT Macchl rpy3a.
OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb NIEpH0/ia KOJIeOaHUN MPY>KUHHOTO MasiTHUKA OT MacChl
rpy3a U )KECTKOCTU MPYKUHBIL.
7. W3MmepeHne yCKOpPEHHUsI CBOOOIHOTO IMaICHHUS.
Pa3nes 10. D1eKTpOMarHuTHOE MOJIE M 3J1eKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMArHuTHOE ToJie. DJIEKTPOMarHuTHhIE BOJIHBI. CBOMCTBA AlEKTpOMarHUTHBIX BOJH. [lIkama
AJIEKTPOMAarHUTHBIX BOJIH. Vcronb30BaHNE 3J1€KTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3U.
DJieKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBolicTBa IEKTPOMATHUTHBIX BOJIH.
2. BomnHoBbI€ cBOICTBA CBeTA.
Jlabopamopnuvie pabomot u onvimel.
1. M3ydeHue CBOMCTB JIEKTPOMArHUTHBIX BOJH C TIOMOLIbI0 MOOMIILHOTO TeedoHa.
Pa3nen 11. CBeToBble siBICHHS.
JlyueBas monens cBera. Mcrounuku cBerta. IIpsMonnHelHOE paclpoCTpaHEHHE CBETa. 3aTMEHUs
Comuua u JIynel. Otpaxenne cBera. [lmockoe 3epkano. 3aKOH OTpaKEHUS CBETA.
[Ipenomiienne cBera. 3akOH TMpenoMieHMsl cBeTa. [lolHOE BHYTpEeHHEE OTpa)keHHE CBETa.
Hcnonbs30BaHKe MOJTHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBOIAX.
Jlunza. Xop myueit B mun3e. OnTuyeckas cuctema goroanmapara, MUKpOCKOIa U Teleckorna. [ a3 kak
ONTHYECKasl CUCTEMA. bIM30PyKOCTh U 1aJIbHO30PKOCTb.
Paznoxenue 6enoro cera B ciektp. OnbiTel HptoToHa. CrioXKeHHe CeKTpabHBIX IBETOB. Jucnepcus
CBETA.
Jemoncmpayuu.
[IpsamonnHeiHOE pacipoCTpaHEHUE CBETA.
OTtpaxkeHue cBeTa.
[Tonydenue nzo6paxeHnii B IOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomienue ceera.
OnTHYeCKUN CBETOBOI.
Xon nydeit B cobuparoreit TuH3e.
XoJ 1yder B pacCerBaloIIeH JIMH3E.
[Tony4yenue n300pa>keHUIA C ITOMOUIBIO JTUH3.
9. Ilpunarun aeicTBus Goroanmapara, MUKPOCKOIIA U TEIECKOIIA.
10. Mopnens riasa.
11. Pa3noxenue 6enoro cBeTa B CIEKTP.
12. Tlonmyuenue 6enoro cBeTa MpH CIOKEHUU CBETA PAa3HBIX IIBETOB.
Jlabopamopuuvie pabomot u onvimel.
1. HccnepoBaHue 3aBUCUMOCTH YIJIa OTPaKE€HUsI CBETOBOTO JIy4ya OT yIJla MajeHUs.
2. H3ydeHue xapaKkTepHCTUK U300pakeHUs IpeIMeTa B IJIOCKOM 3epKalie.
3. HccnenoBaHue 3aBUCMMOCTH YIJIa IPEJIOMIIEHUS CBETOBOIO Jy4ya OT yIjla MaJeHUs Ha TpaHUIIe
«BO3AYX—CTEKJIIOM.
[Tonydenue n300paxeHuii ¢ TOMOIIbIO COOUPAFOIIEH JIMH3HI.
Omnpenenenne POKyCHOTO PACCTOSIHUS U ONITHYECKOM CHIIBI COOMPAIOIIEH JIMH3HI.
OnBITHI 110 Pa3JIOKEHUIO OEJI0T0 CBETa B CIIEKTP.
OMnBITH IO BOCIIPHUATHUIO I[BETA PEMETOB MPH UX HAOIIOJCHUN Yepe3 LIBETOBBIC (PHIIBTPHI.
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Pa3znea 12. KBanToBLbI€e IBJCHHUS.

OmeiTel Pe3epdopna u uranerapHuas Mojenb atoMa. Mogens aroma bopa. Mcmyckanue u norsomieHue
cBera aromoM. KBauThl. JInHeuaTbie CIEKTPHI.

PannoaktuBHOCTH. Anbda, 6eTa- 1 raMmma-usnydeHusi. CtpoeHue aToMHoro siapa. HykimoHHas Moaenb
aToMmHoro siipa. M3oronsl. PanuoaktuBHeie npeBpanieHus. [lepron nonypacnana aTOMHBIX siEp.

SAnepHble peakuyu. 3aKOHBI COXPAHEHUS 3apsiIOBOIO M MAacCOBOTO YHCEN. DHEPrusl CBSI3M aTOMHBIX
sep. CBsi3b Macchl ¥ 3Hepruu. Peakiuu cunTesa u aenenus saep. Uerounvku sueprun CoJiHLA U 3BE3.

Snepnas sHepreruka. JIeHcTBUS paauOaKTUBHBIX U3JIYYE€HUN HA )KUBBIE OPTaHU3MBbl.

Jemoncmpayuu.

CrexTpsl N3ITy4eHHs ¥ HOTJIOLIEHUS.

CriexTpsl pa3aTu4HbIX Ta30B.

CnekTtp Bomopoaa.

Habnronenue TpexoB B kamepe Buibcona.

Pabota cuérunka HOHU3UPYIOIMNUX U3TYICHHUH.

Perucrpanus uznydenusi npupoAHBIX MUHEPAJIOB U MTPOTYKTOB.

./Iaéopamopuble padomwt u onvimol.

1. HaGnroneHwe CIUIONMIHBIX M TUHEHYATHIX CIICKTPOB U3TyYSHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE SHEPTHH YACTHUIIBI TI0O TOPMO3HOMY TTYTH (110 hoTorpadusim).

3. U3mepeHue paanoakTHBHOTO (oHA.

IToBTOPUTENBHO-00001IAKO 1M MOAYJIb.

[ToBTOpUTENBEHO-0000IIAIONINI  MOAYIH TpPEAHA3HAYeH JUId CHUCTEMaTH3alMd U 000OIIeHHs
MIPEIMETHOTO COJEP>KAHUS U ONBITA JEATEIbHOCTH, MPUOOPETEHHOTO MPH U3YUEHUHU BCEro Kypca (GU3HKH, a
TaKkke JUIS TOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHY N0 (u3uKe Ui 00yJarommxcs,
BBIOPABIIMX TOT YYCOHBIN MTPEAMET.

[Ipu u3ydeHun JaHHOTO MOJYJIS PEATU3YIOTCS U CUCTEMaTU3UPYIOTCS BUJIBI ACSITEIBHOCTH, HA OCHOBE
KOTOpBIX oO0OecreynBaeTcsl AOCTH)KEHHE NPEIMETHBIX M METANpeAMETHBIX IUIAHUPYEMBIX pPe3yJbTaToB
oOyueHus, popMHUpYyeTCS €CTECTBEHHOHAYyYHAs! TPAaMOTHOCTh: OCBOSHHE HAyYHBIX METOJOB HCCIIEIOBAHUS
SBJIGHUN TPUPOIbI M TEXHUKH, OBJAJCHHE YMEHHUSMHU OOBSICHATh (U3NYECKUE SBICHUS, MPUMEHSS
MOJIyYEHHBIEC 3HAHUS, PEIaTh 3aJa4l, B TOM YHUCJI€ KAUECTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[IpyHIMIIHANBHO JEATENBHOCTHBIM XapakTep AAHHOIO pasjefla pealn3yercss 3a CY€T TOro, 4TO
o0yJaroIuecs BRIMOHSIOT 33aHHsI, B KOTOPBIX UM MPEJIaracTcs:

HAa OCHOBE IIOJyUYEHHBIX 3HAHUI paclo3HaBaTb U HAy4YHO OOBSACHATH (PU3NYECKUE SIBJICHUS B
OKpY>Karolle NpUpOJIe U MOBCEAHEBHOM )KU3HH;

UCIOJIb30BaTh Hay4YHbIE METOAbl HCCIEAOBAHUSA (DU3MUECKUX SIBICHUN, B TOM YHCIIE AJISl MPOBEPKHU
TUIIOTE3 U MOJIYYeHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4yHbIE OCHOBBI HauOoJiee BaXKHBIX JOCTHIKEHHH COBPEMEHHBIX TEXHOJIOTWMH, HaIrpHuMep,
MPAKTUYECKOTO MCIOJb30BaHUSI Pa3IUYHBIX MCTOYHMKOB SHEPTMM HA OCHOBE 3aKOHA MpEBpalICHUS U
COXpAHEHHUs BCEX N3BECTHBIX BUJIOB SHEPIHH.

IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI IO ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

A

N3yuenne ¢u3ukum Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsS HAIPaBICHO Ha JOCTHXKCHHE
JIMYHOCTHBIX, MCTATPCAMCETHLIX U NIPCAMCTHBIX O6p330BaTeJ'H>HLIX PE3yJIbTATOB.
B pesynbrare nzyuenus Gu3NKu Ha ypOBHE OCHOBHOTO 001IeT0 00pa3oBaHus y 00ydaromerocs OyayT
c(hOpMHUPOBAHEI CIEAYIOIINE JMYHOCTHBIE PE3YNIbTATHI B YACTH:
e 1) IaTPHMOTHYECKOTO BOCTIUTAHMS
| mposiBIeHHE UHTEpeca K UCTOPUH M COBPEMEHHOMY COCTOSTHUIO POCCUHCKON (PH3NYECKON HAYKH;
'] IEGHHOCTHOE OTHOIIIEHUE K JOCTHKEHHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;
2) rpaKJIaHCKOI0 U YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:
] TOTOBHOCTh K aKTHUBHOMY YYacCTHIO B OOCYKJIEHUH OOIIECTBEHHO 3HAYMMBIX M 3THYECKHX MPOOIieM,
CBSI3aHHBIX C MIPAKTUUYECKUM NMPUMEHEHUEM JOCTHKEHUN (PU3UKU;
[] oco3HaHME BaXKHOCTHU MOPaJIbHO-3TUYCCKUX MPUHIIUIIOB B ACATCIILHOCTU y‘-IéHOFO;
e 3)3CcTeTHYecKOro BOCIIMTAHMS:



e [ BOCHpUATHE ICTETUYECKUX KaueCTB (PM3MUECKON HayKH: €€ TapMOHUYHOTO MOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH;

¢ 4) HEHHOCTH HAYYHOI'O NMO3HAHUSA:

e [ OCO3HaHHE IIEHHOCTH (PU3NYECKOM HAyKHM KaK MOIIHOIO MHCTPYMEHTA IMO3HAHUS MHpA, OCHOBBI
Ppa3BUTHS TEXHOJIOTU, BaXKHEHIIIEH COCTABIISIONIEN KYIbTYPHI;

e [] pa3BUTHE HAYYHOH JII0003HATEIIBHOCTH, HHTEPECa K UCCIIEeI0BATEIbCKON AESITELHOCTH;

e 5) popMupoBaHus KYJbTYPbI 310POBbS U IMOLUMOHAJIBHOT0 0JIATONIOTYYHS:

e [ 0CO3HAHUE LIEHHOCTH 0O€30MacHOr0 00pasa KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHpPE, BAXKHOCTH
npaBuil 0E€30MacHOrO TMOBEACHHS Ha TpaHCIOPTE, Ha J0porax, C OJJIEKTPUYECKHMM M TEMJIOBBIM
000py/I0BaHNEM B JIOMAITHHUX yCIOBHSIX;

e [ copMupoBaHHOCTH HaBbIKa pedIieKCHH, PU3HAHKUE CBOETO MpaBa Ha OMKOKY M TaKOro K€ IpaBa y
JIPYTOro 4eoBeKa;

e 6) TPYI0BOIO BOCIINTAHMSA:

e [ aKTHBHOE YJacTHE B PEIICHUU MMPAKTUIECKHX 3a/1a4 (B paMKax CeMbH, 00pa30BaTeIbHON OpraHU3aIiH,
ropojia, Kpas) TEXHOJOTHYECKOW M COIMAIBbHON HAIMPABICHHOCTH, TPEOYIOIUX B TOM YHCIE U
(bU3HYEeCKUX 3HAHU;

e [ MHTEpeC K MPAKTHUECKOMY U3YUCHHIO POPECCHil, CBI3aHHBIX C (DU3UKOIA;

e 7) 3KOJIOTHYECKOT0 BOCIIUTAHUS

e [ opueHTalus Ha MpUMeHeHHe GU3NUECKUX 3HaHUH [Tl pelIeHHs 3a]1a4 B 00JIaCTH OKPY»Karollel cpepbl,
IUTAHUPOBAHMS TIOCTYIIKOB U OLIEHKH MX BO3MOJKHBIX MOCIEACTBUN IS OKPYKAIOIIEH Cpe/ibl;

e [] oco3HaHUE T00aTHHOTO XapaKTepa SKOJOTHIECKUX MPOOJIeM U yTel UX pPeIIeHus;

e §8) ajanTanyMu K U3MEHSIOIIUMCS YCJIOBHAM COUMAIBLHON U MPUPOIHOH Cpe/bl:

e [ moTpeOHOCTh BO B3aUMOJCHCTBUU TPH BBHIMIOJHEHHH WCCIEAOBAHUNA M TPOCKTOB (U3HUECKOU
HaIPaBJICHHOCTH, OTKPHITOCTh OMNBITY U 3HAHUSIM JIPYTHUX;

e [ IOBBIIIEHHE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AESITebHOCTD;

e [ moTpeOHOCT, B (OPMUPOBAHWU HOBBIX 3HAHWUU, B TOM 4YHCIe (OPMYITHpPOBATH WACH, MOHSITHS,
TUTOTE3bI O (PU3MUECKUX 0OBEKTaX U SIBICHUSX;

e [] oco3HaHue e(PUIIMTOB COOCTBEHHBIX 3HAHWH U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

e [| IUIaHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUN HOBBIX (PU3NUECKUX 3HAHUM;

e [ cTpeMIIeHUE aHAIM3UPOBATH U BBISBIISATH B3aUMOCBSI3U IPUPOIbI, 00IIECTBA M SKOHOMUKH, B TOM YHCJIE
C UCMOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

e [] OIIEHKAa CBOMX JACUCTBHH C y4&TOM BIHUSHHS Ha OKPYKAIOIIYIO CpPEay, BO3MOXHBIX TJIO0ABHBIX
MTOCJIEACTBHIA.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHUs mporpaMMbl 1Mo (U3MKE HAa YPOBHE OCHOBHOTO OOIIETro 0oOpa3oBaHUs y
oOyyarormerocsi Oyayt copMHUpoOBaHBI MeTampeIMeTHbIE Pe3yJbTaThl, BKIIOUYAIONIAE [TO3HABATEIHHBIC
YHHUBEpCAITbHBIC YIeOHBIC ACHCTBHSI, KOMMYHUKATHUBHBIC YHUBEPCATBHBIC YUEOHbIE NEHCTBUS, PETYIATHBHEBIE
YHHUBEpCAIbHBIC YIeOHBIC ICHCTBHSL.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1elCTBHUS

ba3oBble JJornyeckue aelcTBUSA:

® BBIIBIITH M XapaKTEpU30BaTh CYIECTBEHHBIC IPU3HAKU O0BEKTOB (SIBIICHUI);

® YCTaHABIMBATh CYUIECTBEHHBIH TMpPH3HAK KIacCU(UKALMU, OCHOBAHUS [UId OOOOIIEHHUS U
CpaBHEHUS,

® BBIIBISITh 3aKOHOMEPHOCTH M TPOTUBOpPEUMST B paccMaTpUBaeMbIX (akTax, [JaHHBIX H
HaGJIIOIICHI/ISIX, OTHOCSIINXCA K (I)I/I3I/I‘-I€CKI/IM SABJICHUAM,

® BBIABJIATH NPUYUHHO-CIIC/ICTBCHHBIC CBS3U NMPU M3YYCHUH (U3UUECKHX SIBJICHUW W TPOIECCOB,
JienaTh BBIBOABI C MCIOJIB30BAHUEM JCAYKTUBHBIX U WHAYKTHBHBIX YMO3AaKIIOUEHUH, BBIIBUTAThH
THUITIOTE3bI O B3AUMOCBA3AX (I)I/I3I/I‘-I€CKI/IX BCIINYHH,



CaMOCTOSITENIbHO BBIOMpATh CHOco0 pemieHuss y4yeOHOW (¢u3nyeckoi 3amaun  (CpaBHEHHE
HECKOJIbKMX BapHAaHTOB pPEILICHMs, BHIOOpP Hambojee MOAXOAALIET0 ¢ YYETOM CaMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPHEB).

Ba3oBble ncciie1oBaTe/IbCKHE AeliCTBUA:

HCII0JIb30BaTh BOIPOCHI KAK UCCIIEN0BATEIbCKUI HMHCTPYMEHT TO3HAHHUS;

MPOBOAUTH IO CAaMOCTOSITENIBHO COCTAaBJIEHHOMY IUIaHY OIIBIT, HECIOXXHBIM (U3NYecKuit
AKCIIEPUMEHT, HEOOIbIIIOE UCCIIeI0BaHUE (PU3NYECKOTO SIBICHNUS;

OILICHUBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTH HH(POPMAIIHIO, IOTYICHHYIO B X0/I€ UCCIICIOBAHUS
WJIU DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (D OpMyIHpOBaTh O00OOLIEHHS W BBIBOABI IO pE3yibTaTaM MPOBEAEHHOTO
HAOIIO/ICHUS, OTBITA, UCCIICIOBAHNS,

MIPOrHO3UPOBATh BO3MOXHOE JajbHElIIee pa3BUTHE (PU3MUECKUX MPOLIECCOB, & TAKXKE BBIIBUTaTh
MIPEIOJIOKEHNUS 00 X PAa3BUTUU B HOBBIX YCIOBUSIX U KOHTEKCTAX.

Padorta ¢ unopmanmeii:

MPUMEHSTh Pa3InYHbIE METOIbl, HHCTPYMEHTHI U 3aIPOCHI IPU TIOUCKE B 0TOOPE WH(POPMAIIHN HITH
JAHHBIX ¢ YIETOM TPEITIOKCHHOM yaeOHON (hU3MIEeCcKOi 3a1a4H;

aHAJIM3UPOBATh, CHCTEMATU3UPOBATh M HMHTEPIPETUPOBATH WH(OOPMAIMIO PA3IUYHBIX BHIIOB H
(dbopM mpecTaBICHNUS,

CaMOCTOATENIbHO  BBIOMpATh  ONTHMaIbHYIO  (opMy  TpeacTaBieHHS  HHPOpPMAMH U
WLTIOCTPUPOBATH pellaeMble 3a7aull HECTIOKHBIMU CXEMaMH, JHarpaMMaMy, WHOW rpaduKoi 1 ux
KOMOWHAIIMSIMHU.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS:

B X0J1e 00CYKIeHUs yueOHOTr0 MaTepuala, pe3yabTaToB JJa00opaTOpHBIX pabOT U MPOEKTOB 3a/1aBaTh
BOIIPOCHI IO CYIIECTBY 00CY>KIaeMOM TeMbI U BBICKA3bIBaTh U/, HAIICJICHHBIE Ha PEIlICHUE 3a1a4U
Y TIOJIIepKaHue 01arokenaTenbHOCTH OOIIEHMS;

COTIOCTABJIATh CBOM CYXACHHUS C CYKICHHSIMHU JPYIMX YYacCTHUKOB JAHaliora, OOHApyXHUBaTh
paziauyuue U CXOACTBO MO3UIIMIA;

BBIP2XKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHhbMEHHBIX TEKCTaX;

MyOIMYHO TPEACTABIATh PE3YIbTAaThl BBIMOJIHEHHOTO (DU3MYECKOro OmbITa (IKCIEPUMEHTA,
HCCIe0BaHMs, IPOEKTA);

MOHUMATh U UCMOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON U MHAUBUAYAIbHON pabOThI MPH PEILICHUN
KOHKPETHOU (pr3ndeckoit mpoOIeMsI;

MPUHUMATH TEIH COBMECTHON JEATEeIHbHOCTH, OPTraHU30BLIBATH NEHCTBUS MO €€ JOCTHKCHHIO:
pacmpenenaTb poiiu, 00CYX AaTh MPOIECCHl M Pe3yIbTaThl COBMECTHOUW paboThI, 000011aTh MHEHUS
HECKOIBKUX JIIOICH;

BBITIOJTHATH CBOIO YacTh PpabOTHhI, JOCTUTAsI KAYECTBEHHOTO Pe3ybTaTa M0 CBOEMY HAINPAaBICHUIO U
KOOPJIUHUPYS CBOU JCUCTBUS C IPYTUMHU WICHAMU KOMaH/IbI;

OLICHHMBAaTh KAa4yeCTBO CBOEro BKJIaJa B OOMMHA NPOAYKT IO KPUTEPUSM, CAMOCTOATEIHHO
c(hOpMYyIUPOBAHHBIM YYaCTHHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHbIe YHHBepCcaJbHbIe y4eOHbIe AelicTBUS

Camoopranmu3anus:

BBISIBJISATH MPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYalUsIX, TPEOYIOIUX AJIs peleH sl PU3NIECKUX
3HAHUH;

OpUEHTUPOBATLCSA B PA3IMYHBIX IOAXOJAX IPHUHATHS pPEIIEHUN (MHAUBUAYAIbHOE, NPUHATHE
pELIeHNus B IpyMIle, IPUHITHE PELLIEHUI TPYIIOit);

CaMOCTOSITEJIHO COCTaBJIATh AJITOPUTM pEICHUs] PU3NUECKOM 3a1auM WU IUIaHA UCCIIEAO0BAHMS C
y4€TOM MMEIOLINXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MpeAaracMble
BAPUAHTHI PELLICHUN;

nenath BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOIIMOHAJIbHbII HHTEJJIEKT:



JaBaTh aJIeKBaTHYIO OIICHKY CUTYalluu U MpeaaraTh IUlaH e€ N3MEHEHHS;

OOBSICHATh MPUYUHBI JOCTIKEHHS (HEIOCTHMIKCHHUS) Pe3ybTaTOB JEATEIBLHOCTH, AaBaTh OLIEHKY
pUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B JESATEIHHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHUS (DU3UIECKOTO
UCCIICIOBAaHUS WJIM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHHBIIMXCS CHTYAIHid,
YCTQHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHWBATh COOTBETCTBHE PE3yIbTATA LEIH U YCIOBHSAM;

CTaBUTh ce0sI Ha MECTO JAPYroro 4ejioBeKa B XOJ€ CIOpa WM AMCKYCCHHM HAa HAaydyHYIO TEMY,
MOHUMATh MOTHUBBI, HAMEPEHHSI U JIOTUKY JIPYToro;

NpU3HaBaTh CBOE MPaBO HA OMMOKY NPH pelIeHUH (U3MYECKHX 3a/1ad WIM B YTBEP)KICHUSAX Ha
Hay4HBIC TEMBI M TAKOE K€ ITPAaBO JPYTOro.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOy4yenus B 7 kJjacce IpeIMeTHBIE pPe3ylbTaThl Ha 0a30BOM ypPOBHE JOJDKHBI OTPAKaTh
c(OPMHPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

UCIIOJIb30BATh MOHATHUS: PU3NUECKUE U XUMUYECKHE SBJICHMS, HAOII0JeHIE, IKCIIEPUMEHT, MOJIEIb,
TUNOTEe3a, €IUHUIBI (PU3MUYECKUX BETUYHMH, aTOM, MOJIEKYyJla, arperaTHble COCTOSHUS BeEIECTBa
(TBépHoe, xuakoe, razoo0pa3HOE), MEXaHMUYECKOEe IBMKCHHE (PaBHOMEpPHOE, HEPaBHOMEPHOE,
MIPSIMOJIMHEHHOE ), TPAEKTOPHS, PaBHOACHCTBYIOIIAs cuiia, nedopmarus (ynpyras, IiaacTHIecKas),
HEBECOMOCTH, COOOILAIOIINECS COCY/IbI;

paznuyarth siBieHus (auddys3us, TEIIOBOE ABMKEHNUE YaCTHI] BELIECTBA, PABHOMEPHOE JABM)KECHUE,
HEpaBHOMEPHOE JBWKEHHE, WHEPIHs, B3aUMOJEWUCTBUE TeJ, paBHOBECHE TBEPABIX TeNl C
BaerHHéHHOﬁ OCBhIO BpallcHUsd, nepcaada JaBJICHUA TBépILBIMI/I TCI1aMHU, XXUAKOCTIAMHU U Tra3aMu,
aTMocepHoe naBlieHue, MIaBaHUe TeJ, IPEBPALCHUS MEXaHUYECKON SHEPruun) Mo OMHCAHUIO UX
XapaKTePHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHHE;
pacrno3HaBaTh MPOSBIECHUE W3YYCHHBIX (PM3MUYECKUX SBJICHUI B OKPY)KAIOIIEM MHpE, B TOM YHCIIE
¢buznueckue SBICHUS B MPUPOJE: MPUMEPHI ABIKEHUS C PAa3IMYHBIMU CKOPOCTSIMHU B JKUBOW M
HEXXMBOM Tpupoje, NeiicTBUE CHIIBI TPEHHsI B TMPHPOJE M TEXHUKE, BIHMSHHE aTMOC(HEPHOTO
JIABJICHUS HA JKUBOM OpraHu3M, IJlaBaHUE pbIO, pblyaru B TeJe YeloBeKa, MPU ITOM MEPEBOIUTH
MPAaKTUYECKYIO 337ady B y4eOHYIO, BBLICIATH CYIECTBEHHbIE CBOMCTBA (IIPU3HAKM) (PU3NUECKUX
SIBJIICHHI,

OIMUCBIBATh U3YYCHHBLIC CBOMCTBA Tel1 U (1)I/I3I/I‘ICCKI/I€ SIBJICHUS, UCTIOJIb3YS (1)I/I3I/I‘{GCKI/IG BCIIMYHNHBI
(Macca, 00BEM, MIIOTHOCTH BEIIECTBA, BPEMSI, TyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIa YIPYTOCTH,
CWJIa TSKECTH, BeC Tella, CWIa TpEeHUs, JaBjieHue (TBEPIOro Tena, >KUIKOCTH, Trasa),
BbITAJIKMBaroniad CuHjaa, MCXaHHYCCKasa pa60Ta, MOIDHOCTBh, IIJI€CYO CHJIIBI, MOMCHT CHIIbI,
KO3 (ULKMEHT MOJIE3HOTO JIEHCTBUS MEXaHU3MOB, KUHETHYECKasl U MOTEHIMaIbHAs SHEPTU), IPU
OIMMMCAHUU MPABUIIBHO TPAKTOBATH (pmnqecxnﬁ CMBICJT UCTTOJIB3YCMBIX BCJIMYHH, UX 0603Ha‘-IeHI/ISI )41
€AUHULIBI (PU3MUECKUX BEJIWYHH, HAXOAUTHb (OPMYIbI, CBS3BIBAIOLIUE JaHHYIO (HHU3HUECKYIO
BEJIMYUHY C JIPYTMMHU BEIUYMHAMH, CTPOUTH I'padMKU HM3YUYEHHBIX 3aBUCUMOCTEH (U3NYECKUX
BEJIMYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKUE SBICHHS U MPOLIECCHI, UCTIONIb3Ys MPAaBUIIA CI0KEHUS
cun (BIoJIb OJTHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackais, 3akoH Apxumena, MpaBUJIO PABHOBECHS
peruara (0J10Ka), «30JI0TOE MPABHUIIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKOW SHEPTHH, TpU
3TOM J]aBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3aIIMCHIBATh €0 MaTEMaTUYECKOE BHIPAKEHHUE;
OGLHCHHTB (1)I/IBI/II-I€CKI/IG SABJICHUS, TPOLCCCHI U CBOMCTBA TCJI, B TOM YHCJIC U B KOHTCKCTC CI/ITyaL[I/II\/'I
MIPAaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATL MPUYHUHHO-CIEICTBEHHBIE CBSA3U, CTPOUTH
0o0BbsCHEHHE M3 1—2 JIOTMYECKHX IIaroB ¢ OMOpPOM Ha 1—2 W3YYEHHBIX CBONCTBAa (HU3UUECKUX
SIBIICHUH, PU3NIECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemate pacuéTHble 3a7aud B 1-2 AeicTBUS, MUCMONB3YysS 3aKOHBI U (DOPMYIbI, CBS3BIBAIOLINE
¢dbu3znyeckue BEIWYMHBI: Ha OCHOBE aHalIM3a YCIOBHUS 3a/aydl 3allChIBaThb KpPATKOE YCIOBHE,
MOJCTABIATh (PU3NUECKUE BEIUYHHBI B (DOPMYJIBI U MPOBOJIUTH PAcu&Thl, HAXOIUTH CIIPAaBOYHBIC



JaHHbIE, HeOOXOMMBIE /IJIsl PELICHHUS 3a/1a4, OLEHUBATh PEATUCTUYHOCTh MOJTYYSHHOHN (PU3NYECKOi
BEJIMYMHBI;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PELIMTh IMpPHU IMOMOIIM (PU3UYECKHX METOAOB, B
ONMCAaHUM HCCIICAOBAHMS BBLACTATH IPOBEPSIEMOE MPEANoNoKeHHE (TUIOTE3y), pa3Nuyarh M
MHTEPIPETUPOBATD MTOJIyUYCHHBIH pe3ylbTaT, HAXOAUTh OIIUOKH B XOJI€ OMBITA, AETIaTh BHIBOJBI 110
€ro pe3yJabTaram;

IIPOBOJUTH OIBITBI MO HAOIIOAECHUIO (DU3MUYECKUX SBICHUH WM (PU3MUECKUX CBOMCTB Tel:
(GbopMynMpOBaTh IPOBEPAEMBbIE NPEINOI0KEHUS, COOMpaTh YCTAaHOBKY U3 MPEII0KEHHOTO
000pyI0BaHUs, 3aMUCHIBATH X0/ ONbITa U (POPMYIUPOBATH BHIBOJIBI;

BBINOJIHATH NPSIMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHHU, MACCHI Tella, 00bEMA, CUIIBI M TEMIIEPATypPbl
C HCIOJb30BAHUEM AHAJIOTOBBIX M LU(POBBIX NMPHOOPOB, 3aIUCHIBATh MOKa3aHHUA MPUOOPOB C
yu€TOM 3aJJaHHOM aOCOIOTHOM MOTPEUTHOCTH U3MEPEHU;

MPOBOJIUTH HWCCJICIOBAHUE 3aBUCUMOCTH OJHOW (PU3WYECKOW BEIMYMHBI OT JPYro ¢
UCTIOJIB30BAHUEM TIPSMBIX M3MEPEHHUH (3aBHCHMOCTH IMYTH PAaBHOMEPHO IBIIKYILIETOCS Tela OT
BPEMEHHU JIBUKCHUS Teja, CHIbl TPEHHMs CKOJIBXEHHMA OT Beca Tejla, KadecTBa 00pabOTKH
MOBEPXHOCTEH TeJl W HE3aBUCHMOCTH CWJIBI TPEHHs OT IUIOIIAIM COMPUKOCHOBEHHS TEJ, CHJIBI
YIPYTOCTH OT yJUIMHEHUsI PYKUHBI, BBITAIKUBAIOLIEH CHIIBI OT 00BEMA MOTPYKEHHON YacTu Tena
U OT IUIOTHOCTU YKUJKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tela, OT TJIyOHHBI, HA KOTOPYIO
MOTPY’KEHO TeJO0, YCIOBUH IIaBaHUs TeJ, YCIIOBUM paBHOBECHUS pbldara U OJIOKOB), y4aCTBOBATh B
IUTAHUPOBAHUM Y4E€OHOTO HCCIEeIOBaHUs, COOMpPATh YCTAHOBKY M BBITIOJIHATH W3MEPEHUs, CIEAys
IPEUIOKEHHOMY IJIaHy, (UKCUPOBAaTh pE3yJabTaThl IMOJTYYEHHOHW 3aBHCUMOCTH (DPU3NYECKHUX
BEJIMYMH B BHUJAE MPEUIOKEHHBIX TaOnMMIl W TpauKOB, JeNaTh BBIBOABI IO pe3yibTaTaM
UCCIICIOBaHMS;

IPOBOJIUTh KOCBEHHBbIE H3MEPEHUs (PU3MYECKMX BEIMYMH (IJIOTHOCTh BEILECTBA >KUIAKOCTU M
TBEPIOTO TeNa, CHJIA TPEHHUS CKOJBKEHHs, JaBIEHHE BO3[yXa, BBITAJKUBAIOUIAs CHJIA,
JEeUCTBYIONAs Ha MOTPYKEHHOE B JKUAKOCTh TENO, KOAPPHUIMEHT MOJIE3HOTO AEHCTBHS MPOCTHIX
MEXaHU3MOB), CIEIys MPEUIOKEHHOW HWHCTPYKLIMHU: TPU BBIMOJIHEHUH H3MEpPEHHH coOMpaTh
HKCHEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIIATh 3HAUEHUE NCKOMOM BEJINYMHBI,

co0Jro1aTh MpaBuiIa TEXHUKHU OE30MaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM;
yKa3blBaTh MNPUHIUMBI JEHCTBHS NPHOOPOB U TEXHHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIINECs COCYIbl, OapoMeTp, pblyar, MOJBMKHBIA W HEMOJBMXKHBINA OJIOK,
HaKJIOHHAsI IIOCKOCTb;

XapaKTepu30BaTh MPUHIUIIBI IEHCTBHS N3YUYEHHBIX TPUOOPOB U TEXHUYECKHX YCTPOMUCTB C OMOPOI
Ha UX ONHUCAHUA (B TOM YHMCIIE: MOAMUIHUKH, YCTPOMCTBO BOJIONPOBO/IA, THIPABINYECKUH MTpecc,
MaHOMETp, BBICOTOMEp, IIOPIIHEBOW HAcoOC, apeoMeTp), MCIOJIb3ys 3HAaHUS O CBOMCTBax
(bu3nUeCKUX SIBICHUH U HEOOX0IUMBIE (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOAUTH NPHUMEPHl (HAXOAWUTh HMH(GOPMAIMIO O IPUMEpPax) MPAKTUUYECKOTO HCIOIb30BAHUSL
(M3UYECKUX 3HAHUN B MOBCETHEBHOW KU3HM ISl oOecredeHus 0€30MacHOCTH MpU OOpaIleHUuH C
npubopaMM W TEXHHUUYECKUMH YCTPOWCTBAMH, COXPAaHEHUS 3I0POBbS M COOJIOACHUS HOPM
HKOJIOTUYECKOTO MTOBEICHUS B OKPYKaIOLIEH cpefe;

OCYILIECTBIATh OTOOp HMCTOYHUKOB HH(popManuu B MHTEpHETE B COOTBETCTBHM C 3aJJaHHBIM
MOWCKOBBIM 3allpOCOM, HAa OCHOBE MMEIOUIMXCS 3HAHUM M MYTEM CpaBHEHHS pPa3IHYHBIX
UCTOYHUKOB BBIICIATh MH(POPMALUIO, KOTOpas SBISETCS MPOTUBOPEUMBOM WM MOXXET OBITh
HEJIOCTOBEPHOM;

UCIOJIb30BATh IIPH BHINIOJIHEHUH YUeOHBIX 3aJaHUI HAYYHO-TIOMYJISPHYIO IUTEpaTypy GU3NIECKOro
COZIep)KaHus, CIPAaBOYHBIE MaTepHuajbl, pecypchl cetu VHTepHeT, BiageTb MNpuUéMamu
KOHCIIEKTHPOBAHUs TEKCTA, IpeoOpa3zoBaHus MH(GOPMAIMK U3 OTHOM 3HAKOBOI CUCTEMBI B APYTYIO;
COo3/1aBaTh COOCTBEHHBIE KPATKHUE MMCbMEHHBIE 1 YCTHBIE COOOIEHHSI HA OCHOBE 2—3 MCTOYHUKOB
uHpopMauu (HPU3NIECKOTO COJCPKAHUSA, B TOM YHUCIE MyOJIMYHO AeNaTh KpaTKue COOOIICHHUs O
pe3yabTaTax HpPOEKTOB MM YYEOHBIX HCCIEIOBAaHMH, NPH 3ITOM TIPaMOTHO HCIOJIb30BATh
M3yYEHHBIN MOHATUHHBIN anmapar Kypca (pU3HKHU, CONPOBOXKIATh BHICTYINICHUE ITPE3CHTALIUCH;
IIPU BBIIOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIIEIOBAHUM paclpelesaTh 00s3aHHOCTH B IpyIIe B
COOTBETCTBHH C ITOCTABJICHHBIMHU 33/1a4aMH, CJIEIUTh 32 BHIIIOJHEHNEM IUIaHa JEHCTBUM, aIeKBaTHO



OIICHUBATh COOCTBEHHBIN BKJAQJ B JEATEIBHOCTH TPYIIBI, BBICTPAWBATh KOMMYHHKATHBHOE
B3aMMO/ICIICTBHUE, YUUTHIBAsI MHEHHE OKPYKAIOLIUX.

K konmy oOy4yenus B 8 kjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTD Y O0YUYAIOIINXCS YMEHUM

HCIIOJIb30BATh IMOHATHA: MAacCa U pa3MCPbl MOJICKYJI, TCIIOBOC IBHUKCHHC aTOMOB H MOJICKYII,
arperaTHble COCTOSIHMSI BEIECTBA, KPUCTAUIMYECKHE M aMOpQHBIC Tela, HACBHIIECHHBIA H
HEHACBIUICHHBIA Tap, BIAXKHOCTb BO3JyXa, TEMIIEpaTypa, BHYTPEHHSsI JHEprus, TEIUIOBOI
JBUTATENb, DJJIEMEHTAPHBIA JJICKTPUYECKUN 3apsifl, DJIEKTPUYECKOe II0J€, IPOBOJHUKU U
JUBJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUUECKHI TOK, MATHUTHOE TO0JIE;

pasnuyath SBJICHUs (TEIIOBOE paCIIMpPEHUE U C)KAaThe, TEIuIonepenava, TEIIOBOE paBHOBECHE,
CMauMBAaHUC, KAIIWJIIAPHBIC SBJICHUA, HCIAPCHHUC, KOHJACHCALWA, IUIABJICHUC, KPUCTAJIU3AalUA
(oTBepaeBaHKE), KHUIIEHHWE, TeIUIonepeaada (TerIONPOBOJHOCTh, KOHBEKIUSA, W3JIydeHHUE),
JNEKTpU3ALUS TEN, B3aUMOJCUCTBUE 3apsIOB, JEHCTBUS DIIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aMMOJICHCTBHE MAarHUTOB, NEHCTBHE MAarHUTHOTO IOJSI Ha MPOBOAHHUK C TOKOM,
QJICKTPOMArHuTHasA I/IHI[yKI_II/IH) 10 OINMMCAHUIO HX XAPAKTCPHBIX CBOIICTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (PM3UUECKUX SBJICHUI B OKPYXAIOIIEM MUpPE, B TOM YHUCIIE
(I)I/ISI/I‘-ICCKI/IG SABJICHUS B ITPUPOAC: TOBCPXHOCTHOC HATSIXKCHUC U KAITUJUJIAPHBIC ABJICHUSA B IIPUPOJC,
KpUCTAJJIBI B Ipupoje, uanydenue ComHIla, 3aMep3aHre BoJ0EMOB, MOPCKHE OpH3bl, 00pa3oBaHuE
POChI, TyMaHa, HHCA, CHEra, J3JICKTPUYCCKHUC SBJICHUSA B aTMOC(bepe, SJICKTPHUYCCTBO JKUBBIX
OpraHU3MOB, MAarHUTHOE MOJie 3eMJId, JApeild MOIIOCOB, POJIb MArHUTHOTO MOJIA Ui KU3HU Ha
3emJie, MOISPHOE CHUSHUE, IPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIJCIATH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (PU3UUCCKUX SIBJICHUM;

OIMUCBIBATH U3YYCHHLIC CBOMCTBA Tel1 U (I)I/I3I/ILIGCKI/I€ SIBJICHUS, UCTIOJIb3Ys (1)I/I3I/I‘-ICCKI/IG BCIIMYHNHBI
(TeMHepaTypa, BHYTPCHHAISA SHCPTHUA, KOJIUYCCTBO TCIUIOTHI, YACIIbHAA TEIJIOEMKOCTD BCIICCTBA,
yaenpHas TEIUIoTa IUIaBJICHUs, yAeIbHas TeIUioTa napooOpa3oBaHus, yaelbHas TEIIOTa CTOPaHUs
TOIIJINBA, KOB(b(bI/IL[I/ICHT IOJIEC3HOI'O I[CflCTBHSI TEIJIOBOU MalllMHbI, OTHOCUTCJIbHAA BJIA)KHOCTb
BO3[yXa, JJIEKTPUYECKUN 3apsij, CHJa TOKa, OJJIEKTPUYECKOE HAIMpsIKEHHE, COMPOTHUBIICHUE
MIPOBOHHKA, YIEIBHOE COMPOTHBIICHNE BEIIECTBA, PA00Ta i MOIITHOCTH AIEKTPUYECKOTO TOKA), IPH
ONHCAaHUU MPABUIBHO TPAKTOBAaTh (U3UYECKUN CMBICI HCIIOJIb3YEMbIX BEIMYUH, 0003HAUYEHUS U
eIUHUIBl (PU3MYECKHX BEIMYMH, HAXOIUTh (OPMYIbI, CBS3BIBAIOIIME JaHHYIO (DU3UYECKYIO
BEJIMUMHY C JIPYTUMHU BEIMYMHAMH, CTPOUTH I'padUKH HM3YHYEHHBIX 3aBHCUMOCTEH (hU3HUECKHUX
BEJINYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (PU3MYECKHE SBJICHHUS M IPOLECCHl, HCIOJIb3ysd OCHOBHBIE
IIOJIOKCHU AL MOJ'IGKy.]IHpHO-KHHCTH‘-ICCKOﬁ TCOpHUU CTPOCHHUA BCIICCTBA, NPUHIUII CYIICPIIO3UITUU
noJiet (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHUs 3apsia, 3akoH Oma Ui yyacTKa LIeTH, 3aKOH
Jxxoyns—JIeHna, 3aK0H COXpaHEHHsI SHEPTUH, TIPU ITOM JIaBaTh CIIOBECHYIO (DOPMYITHPOBKY 3aKOHA
1 3aIlMCBhIBaTh €T0 MaTEMaTHUECKOE BhIPAKEHHUE;

OOBSICHATh (PU3MYECKHE TPOIECCHl U CBOWCTBA TEN, B TOM YHUCJIC W B KOHTEKCTE CHUTYaIlHid
MIPAaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATL MPUYUHHOCIEACTBEHHBIE CBA3U, CTPOUTH
00BbsCHEHHE M3 1—2 JIOTMYECKHX IIaroB ¢ OMOpPOM Ha 1—2 W3YYEHHBIX CBONCTBAa (HU3UUCCKUX
SIBIICHUH, PU3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemate pacu€THble 3aJaud B 2—3 AEWCTBUSA, MCIONB3YysS 3aKOHBI U (DOPMYIbI, CBS3BIBAIOLINE
¢dbu3nyeckue BEIWYMHBI: Ha OCHOBE aHalIM3a YCIOBHUS 3a/aydl 3alllChIBaTh KpPATKOE YCIOBHE,
BBIABJIATH HCAOCTATOK JAHHBIX JJIS PCIICHUSA 3aaa4u, BBIGI/IpaTB 3aKOHBI U q)OpMyJ'H:I, HCO6XOI[I/IMBIC
U1 €€ pellieHusl, MPOBOJUTH PacU€Thl U CPAaBHUBATH MOJYyYECHHOE 3HAaUCHHE (PU3NUECKOM BETUUUHBI
C U3BCCTHBIMH JAaHHBIMU,

pacrno3HaBaTh IpOOJIEMbl, KOTOPbIE MOKHO PEIIUTh PU MOMOIIN (GU3NIECKUX METOJI0B, UCTIOIb3Ys
OMHCAaHUE HUCCIIEOBaHUs, BBIJCNATH MPOBEPSEMOE MPEANOI0KEHUE, OLEHUBATH MPABHILHOCTD
nopsaKa rmpoBCACHUA UCCIICAOBAHUS, ACJIaTh BHIBOABI,

MPOBOANUTH OMBITBI MO HAONMIONEHUIO (U3MYECKUX SBICHUN WM (PU3NYECKUX CBOMCTB Tel
(xanwLIsipHBIE SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3/1yXa OT ero o0bEMa, TeMIepaTypbl, CKOPOCTH
IIpoLecca OCTBIBAHMSA W HAarpeBaHMs NPU M3JIYYEHHH OT LBETA M3JIydarolled (MOIVIOoIaromei)



MOBEPXHOCTU, CKOPOCTh UCTIAPEHUS BOJIBI OT TEMIEPATYPHI )KUAKOCTH U IJIOMIAU €€ MOBEPXHOCTH,
ANIEKTPHU3ALMS TEJI W B3aUMOJCHCTBUE JIJICKTPUUECKHX 3aps0B, B3aUMOJCHCTBHE IOCTOSTHHBIX
MarHuTOB, BU3yaJIM3allisl MAarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB, JEUCTBUS MAarHUTHOTO OIS
Ha MPOBOJHHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuWTa, CBOMCTBA JJIEKTPOJABUTATEINS MOCTOSHHOTO
TOKa): GOPMYIUPOBATH MPOBEPSEMBIC MPEANIONIOKECHHSI, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO
000pyI0BaHUs, OMUCHIBATEH X0/ OMBITA U (POPMYIUPOBATH BHIBOJIBI;

® BBINOJHATH NPSIMbIE U3MEPEHUSI TEMIIEPATYpPbl, OTHOCUTENILHON BJIAXXHOCTH BO3]lyXa, CUJIBI TOKA,
HAMpsDKEHUST C HWCIOJB30BaHWEM AaHAJIIOTOBBIX MPUOOPOB M JATYMKOB (DU3UYECKHX BEITUYHH,
CpPaBHUBATH PE3YJIbTAThI U3MEPEHUH C YUETOM 3aaHHOM aOCOTIOTHON MOTPEITHOCTH;

® T[POBOJUTH UCCIICJIOBAHHE 3aBUCUMOCTH OJHON (DM3MUYECKON BEIWYMHBI OT JPYrodl ¢
WCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUHN (3aBUCUMOCTb CONPOTUBIICHUS MPOBOAHUKA OT €r0 JIJIUHBI,
TIJIOIIA/IN TTONIEPEYHOTO CEUEHHUS M YIEIHHOTO COMPOTUBIICHUS BEIIECTBA TPOBOIHUKA, CHIIBI TOKA,
UIYIIEro Yepe3 MPOBOIHUK, OT HANIPSKEHHUS Ha MPOBOAHUKE, UCCIIEI0BAHKE MOCIEA0BATEILHOIO U
MapajuieIbHOTO COCIMHEHUI MTPOBOIHUKOB): TIAHUPOBATh MCCIICIOBAaHNE, COOMPATh YCTAHOBKY U
BBITIONTHATh U3MEPEHUS, CIeays MPeIOKEHHOMY TUTaHy, (UKCHPOBATh PE3yIbTAaThl MOJIYICHHON
3aBUCUMOCTH B BHJIE€ TAOJIHI] U TPaUKOB, JIeTaTh BBIBOJIBI IO PE3yIbTaTaM UCCIICI0BAHMUS;

® TMPOBOJUTH KOCBEHHBIE HM3MEPEHUS (U3MUECKUX BENUYMH (yIelIbHas TEIJIOEMKOCTh BEIIECTBA,
COMPOTUBIICHUE TMPOBOJHUKA, pabOTa M MOIIHOCTH JJIEKTPUYECKOTO TOKA): IUIAHHPOBATH
W3MEPEHHS, COOMpaTh AKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYs NMPEUIOKEHHONW WHCTPYKIUHU, U
BBIYMCIIATH 3HAUCHHUC BEIIMUNHEL,

e coOd0aTh MpaBUila TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM 00OPYIOBAHHEM;

®  XapaKTepU30BaTh MPUHIUIIEI JEHCTBHUS H3yYSCHHBIX MPUOOPOB U TEXHUIECKUX YCTPOUCTB C OMOPOI
HA WX onucaHus (B TOM YHCIE: CUCTEMAa OTOIUICHHS JOMOB, THTPOMETp, MapoBas TypOuWHa,
aMIIepMETpP, BOJBTMETP, CUYETUMK DJIECKTPUUYCCKON DHEPrHH, SJICKTPOOCBETHTEIIbHBIC MPUOOPHI,
HarpeBaTeNbHBIE NIEKTPONPUOOPHI (TPUMEPHI), JNEKTPUIECKIE MPEIOXPAHUTENH, FICKTPOMATHUT,
3JIEKTPOJIBUTATEIh IMOCTOSTHHOTO TOKA), UCIIOJIBL3Ysl 3HAHUS O CBOMCTBAX (DM3WYECKUX SIBICHHHN U
HeoOxouMBbIe (HPU3MYECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA W HW3MEPUTEIbHBIE MPUOOPHI MO CXeMaM |
CXEMaTUYHBIM PUCYHKaM (KHUIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATETH
BHYTPEHHETO CTrOpaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABISATH CXEMbI 3JIEKTPUUYECKUX Iemnel ¢
MOCJIeI0BATEIBLHBIM | MapajlIeIbHBIM COSTMHEHUEM AJIEMEHTOB, pas3iindasi yCIIOBHBIE 0003HAUCHUS
3JIEMEHTOB 3JIEKTPUUYECKUX LIETICH;

® TPUBOAUTH TpPHUMEPHl (HAXOMUTh WHGOPMAIMIO O TMpUMEpax) MPAKTUYECKOTO HCIOIh30BaHUS
(bM3UYECKUX 3HAHUN B MOBCETHEBHOW KU3HM JIJIs1 oOecreueHus 0€30MacHOCTH MpU OOpaIleHUuH! C
npubopaMu ¥ TEXHHYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 30POBBS U COOJIOACHHUS HOPM
AKOJIOTUYECKOTO MTOBE/ICHUS B OKPYKAIOIIEH cpelie;

® OCYHIECTBIATH MOUCK WH(MOpManuu (U3HUECKOTO cojaepkaHuss B VHTepHEeTe, Ha OCHOBE
UMEIOIIUXCS 3HAHUHN U MyTéM CPaBHEHUS JTOTIOJHUTEIBHBIX HCTOYHHUKOB BBIICIATH HHPOPMAIIHIO,
KOTOpast SBJSETCS MPOTUBOPEUMBOM MIIH MOYKET OBITh HEJIOCTOBEPHOM;

®  ICIIOJIB30BATH IPH BHITIOJTHEHUH YIeOHBIX 3a/IaHUN HAYYHO-TIONYJISPHYIO IUTEPATYPY GUZHUECKOTO
colepKaHUsl, CIOpaBOYHbIE MaTepuaibl, pecypchl cetu HWHTepHer, BiaaeTb NOpuéMamMu
KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3oBanus HH()OpPMAIIUK 13 OJTHOM 3HAKOBOM CHCTEMBI B APYTYIO;

® CO37aBaTh COOCTBEHHBIE MUCHMEHHBIE U KPATKUE YCTHBIE COOOIIeHMsI, 00001as HHPOPMAIIIO 13
HECKOJIbKUX HMCTOYHUKOB (DU3MYECKOTO COJIEPKAHHS, B TOM YHCJE IYOJIUYHO TMPEACTABIATH
pe3yIbTaThl TPOCKTHOM MITH UCCIIEA0BATEIbCKOM AESTENFHOCTH, IPH ’TOM I'PaMOTHO HCIIOIh30BaTh
M3y4EHHBIN MOHATUIHBIN anmapar Kypca (pU3UKHU, CONPOBOXKIATH BHICTYINICHUE ITPE3CHTALIUCH;

® TIpU BBHITIOJIHCHWH YYE€OHBIX MPOEKTOB U HMCCIICIOBAHMM (DU3UYECKUX TPOIECCOB PaCIPEaACIATh
00S13aHHOCTH B TPYIIIIE B COOTBETCTBUU C TOCTABJICHHBIMU 3aJ]a4aMH, CJICIUTH 3a BBITOJTHECHUEM
JI1aHa JEUCTBUM U KOPPEKTUPOBATH €T0, aJIEKBATHO OLIEHUBATh COOCTBEHHBIN BKJIA]l B ICSITEIIBHOCTD
TPYIIIbI, BBHICTPAaWBaTh KOMMYHHKAaTHBHOE B3aMMOJICHCTBHE, MPOSBIISII TOTOBHOCTH pa3peliaTh
KOH(JIUKTBI.

K xoniy oOyuenust B 9 kjacce IpeIMETHBIE pe3yibTaThl Ha 0a30BOM YPOBHE JIODKHBI OTPaKaTh

c(OPMHPOBAHHOCTh Y O0YJAIOIIUXCS YMEHUI:



HCIIOJIb30BaTh TMOHATUA: CUCTEMA OTCUETA, MAaTEpUAJIbHAs TOYKA, TPAEKTOPHUS, OTHOCUTEIBHOCTh
MEXaHUYECKOTO JABWKEHUS, Nedopmanus (ynpyras, IuIacTHIecKas ), TpeHUE, IICHTPOCTPEMHUTEIHHOE
YCKOpEHHE, HEBECOMOCTb U MEPETrPy3KH, LIEHTP TSKECTH, aOCOIIOTHO TBEPOE TEJO, LIEHTP TAKECTU
TBEPIIOTO TeJa, paBHOBECHE, MEXaHMYECKHE KOJICOaHUsI U BOJIHBL, 3BYK, HH(Pa3BYyK U yIbTPA3BYK,
JIEKTPOMArHUTHBIE BOJHBI, [IKalda JJIEKTPOMAarHUTHBIX BOJH, CBET, OJIM30PYKOCTb U
JaTbHO30PKOCTh, CHEKTPhl HCIIyCKaHWs M TMOINOIIEHUs, anbda, Oeta- W ramma-u3iaydeHus,
U30TOIBL, SIIEPHAs YHEPIETHKA;

paznuyath  sIBIE€HUS  (PaBHOMEPHOE W HEPAaBHOMEPHOE  NPAMOJIMHEMHOE  JBU)KECHHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JABMKEHHE, CBOOOIHOE MaleHHE Tell, PABHOMEPHOE JIBUKCHUE
[0 OKPYXHOCTH, B3aUMOJEHCTBUE TeEJI, PEAKTHBHOE JABI)KEHHE, KOJeOaTelbHOE [BU)KECHUE
(3aryxarolye M BBIHY)KJICHHbIE KOJIEOaHUsI), pe30HAHC, BOJIHOBOE JIBUKECHUE, OTPaKEHHE 3BYKa,
NPSMOJINHEHHOE pPacHpOCTpaHEHUE, OTPAKEHHE M IPEJIOMJICHHE CBETa, IOJHOE BHYTPEHHEE
OTpaKEHHE CBETA, pa3JOKEHUE OEIOro CBETa B CIEKTP M CII0)KEHUE CIIEKTPAJIbHBIX I[BETOB,
IMCIIEPCUsl CBETa, €CTECTBEHHAs paJUOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHUYATOro CIEKTpa
U3JIy4yEHUs) M0 ONMCAHMIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OINBITOB, AEMOHCTPUPYIOIIUX
JTaHHOE (PU3HYECKOE SBJICHHC,

pacro3HaBaTh NPOSIBIICHUE U3YYCHHBIX (PU3MUECKUX SIBICHUH B OKPYKaIOLIeM MHpE (B TOM YHCIIEe
¢usnueckue sSBICHUA B NPUPOAE: MPHIUBLI M OTJIUBBI, IBMKEHUE TuIaHeT COITHEYHOW CHUCTEMBI,
PEaKTUBHOE JABMKEHHE JKUBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB >KMBOTHBIMH, 3EMIIECTPSCEHHE,
ceiicMUYecKre BOJIHBI, IIyHaMH, X0, [[BETa TeJl, ONTUYECKUE SABJICHHUS B MPHUPOJIE, ONOIOTHIECKOe
JIEeUCTBUE BUAMMOIO, YJIbTPA()UOIETOBOTO M PEHTTEHOBCKOI'O W3IY4YEHUH, €CTECTBEHHBIN
panMoaKTUBHBIM (DOH, KOCMHUECKUE JIyYd, PaJAUOAKTHBHOE H3JIyu€HHE NMPHUPOJIHBIX MHHEPAJIOB,
JIEeUCTBUE paJAMOAKTHBHBIX H3JIYy4EHHMH HAa OpPraHU3M 4YeJOBEKa), MPH OSTOM MEPEBOIUTH
MPAaKTUYECKYIO 33a7ady B y4eOHYIO, BBIICIATh CYIECTBEHHbIE CBOMCTBA (IIPU3HAKM) (HU3NUECKUX
SIBIICHHI,

OIMCHIBATh M3YYCHHBIE CBOMCTBA TEJI M (PU3MUYECKHE SBJICHUS, UCTIONb3Ys (PU3NUECKHE BEINIMHBI
(cpeaHsis M MIHOBEHHas CKOpPOCTb Tejla IpU HEPAaBHOMEPHOM JBUKEHHM, YCKOPEHHE,
nepeMelleHue, MyTh, yriIoBas CKOPOCTb, CUJIA TPEHUS, CHJIa YIPYTOCTH, CUJIa TSXKECTH, YCKOPEHUE
CBOOOHOTO MAJICHHUs, BEC TEJIA, UMITYJIbC TeJa, UMITYJIbC CHIIBI, MEXaHUYEeCKast pad0Ta U MOIITHOCTb,
NOTEHIMAJIbHAsL SHEPrHsl Tela, NOJHATOrO HaJl MOBEPXHOCTBIO 3€MJIM, MOTEHIHMAJIbHAs SHEPrUs
C)KAaTOM NPYKUHBI, KHHETHUYECKAsl SHEPrus, NOJHAs MEXaHWYEeCKas JHEpPrus, MEepuoja U dacTroTa
Kosie0aHMU, JJMHA BOJIHBI, T'POMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBE€Ta, IOKa3aTellb
MPEJIOMIICHUS CPEJIbl), IPU OMHCAHUU MPABUIBHO TPAKTOBATH (PU3NUECKUN CMBICIT HCIIOIb3YEMBIX
BEJIMYMH, 0003HAUYEHUs U €AMHUIBI (PU3NYECKUX BEJIMYMH, HAXOIUTHh (POPMYJIBI, CBSI3bIBAIOILNE
JaHHYI0O (DU3MYECKYI0 BEIMYUHY C JAPYTUMH BEJIWYMHAMHU, CTPOUTH TpapuKé H3YHYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SBICHUS U MPOIECCHI, UCIIOIb3Ys 3aKOH COXPAHEHUS
SHEPI'UH, 3aKOH BCEMUPHOI'O TATOTEHUS, IPUHIUI CYNEPIO3ULIUH CUJI, TPUHIIMIT OTHOCUTEIIBHOCTH
I'anunes, 3akoHbl Hpl0TOHA, 3aKOH COXPAaHEHHUs MMIIYJIbCA, 3aKOHBI OTPAaXEHUsI U IPEIOMIICHUS
CBETa, 3aKOHBl COXPAHEHMsI 3apsIOBOIO U MACCOBOIO YHMCEN IPU SIAEPHBIX PEaKLUsAX, MPH ITOM
JIaBaTh CIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTUUECKOE BbIPa)KEHUE;
OOBSICHATh (DU3MYECKHE TMPOLECCHl W CBOMCTBAa Tel, B TOM YHCIE M B KOHTEKCTE CHUTYaIHi
MPAaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh HMPUUYMHHO-CIEICTBCHHbBIE CBSI3U, CTPOUTh
o0bsICHEHHEe U3 2—3 JIOTMYECKUX IIaroB ¢ ONOpPOM Ha 2—3 M3Y4YEHHBIX CBOMCTBA (U3NYECKUX
SIBJICHUH, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemars pacy€THbIE 3a1a4M (ONUparoIMecs Ha CUCTEMY U3 2—3 ypaBHEHMI), UCIIONIb3Ys 3aKOHBI U
(dbopMmyIIbl, CBA3BIBaIOIINE (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a41 3aIIHCHIBATh
KpaTKO€ YCIIOBHE, BBIABIATH HEAOCTAIOLIME WJIM H30BITOYHBIE JIaHHBIE, BBIOMPATh 3aKOHBI U
dbopmynbl, HEOOXOAMMBIE IJIsi PELICHHUs, MPOBOAUTH PAcU€Thl M OLICHWBATh PEATUCTUYHOCTD
MOJIy4EHHOTO 3HaUeHMsI (PU3NYECKON BEJINYMHBI,

pacrno3HaBaTh Ipo0IEeMbl, KOTOPhIE MO>KHO PELIUTD IPU MOMOIIU (PU3HMYECKIX METOJIOB, HCTIONIB3YS
ONHMCAaHUE HUCCIIEOBaHMs, BBIIACIATH INPOBEPSEMOE IMPEANOIOKEHUE, OLEHUBATH IPABHIBHOCTD



MOpsKA TPOBENEHUS HWCCIICIOBAHMs, JI€JaTh BBIBOABI, HWHTEPIPETHPOBATh PE3YIbTATHI
HAOJIIOIEHUI U OIBLITOB;

MIPOBOMTH OTIBITHI IO HAOTIOCHUIO (PU3MUECKUX SBICHUHN WIH (PU3NIECKUX CBOUCTB TeJ (M3yueHUe
BTOpOTO 3akoHa HBIOTOHA, 3aKOHA COXpaHEHHsI SHEPTUU, 3aBHCUMOCTH IEepuoja KoyeOaHuit
MPYKUHHOTO MasiTHUKA OT MAacchl rpy3a M KECTKOCTU MPY>KUHBI M HE3aBUCUMOCTh OT aMIUIUTY/IbI
MaJbIX KoJIeOaHU, TPSIMOIMHEHHOE paCIIPOCTPAHEHUE CBETA, Pa3IoKeHe O0eI0ro CBeTa B CIeKTp,
U3Y4YEHHE CBOMCTB H300pa)KeHHS B IJIOCKOM 3€pKaje U CBOWCTB M300pakeHUs IMpeIMeTa B
coOuparomield JuH3e, HAOMIOACHUE CIUIOMHBIX W JIMHEWYAThIX CIIEKTPOB U3Iy4YCHUS):
CaMOCTOSATENIbHO COOMpaTh YCTAHOBKY M3 M30BITOYHOTO Habopa 0O0OpyHOBaHMS, OMUCHIBATH X0
OTIBITA U €r0 Pe3yNIbTaThl, POPMYIUPOBATH BEIBOIHI;

MPOBOANUTH TMPH HEOOXOAUMOCTH CEPHUI0 NPSMBIX H3MEpPEHUM, Ompenensisi cpeiHee 3HauyeHHe
u3MepsieMo BenmuurHbl ((POKYyCHOE paccTOsiHHE COOMpArOIIe JWH3BI), 0OOCHOBBIBATH BBIOOD
crioco0a nu3MepeHus (M3MEepUTEIHLHOr0 Ipudopa);

MPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (DM3MUYECKUX BEJIMYMH C HCIOJB30BAHHUEM MPSIMBIX
M3MepeHuil (3aBUCUMOCTh IIyTH OT BPEMEHHM MPU PABHOYCKOPEHHOM IBHKEHUHM O€3 HayalbHOMN
CKOpPOCTH, MepuoJia KoiueOaHu MaTeMAaTHYECKOTO MAasTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH yIiia
OTpaXEHHs CBETa OT yIJla MaJeHus M yrja MpeJOMIICHHS OT yIia MNaJeHHs): IUIaHUPOBATh
HCCIIEIOBAaHNE, CAMOCTOSATEIHHO COOHMpaTh yCTAaHOBKY, (PHUKCHUPOBATH Pe3yAbTaThl IMOJYYCHHOUN
3aBUCHUMOCTH (PU3MUECKHUX BEJIMYMH B BUAE TaOJIMI] U rpadUKOB, AeNaTh BHIBOJBI [0 pe3yJbTaTaM
UCCIICIOBAHMS;

MIPOBOANTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETUUHH (CPEIHSSI CKOPOCTh M YCKOPEHHE Tella MpU
PaBHOYCKOPEHHOM JIBIDKEHUH, YCKOpPEHHE CBOOOJHOTO TAJCHUS, >KECTKOCTh MPYXKHUHBI,
KOd(p(UIIMEHT TPEHHS CKONBKEHHUs, MeXaHudeckas paboTa M MOIHOCTh, YacTOTa M MEPHO
Kosie0aHMi MaTeMaTH4YeCKOro M MPYKUHHOTO MasTHUKOB, ONITHYECKasl cujla coOuparomiei JIMH3HI,
paMoOaKTUBHBIN (DOH): TUIAHUPOBATH U3MEPEHUs, COOMPATh SKCICPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJTHATh U3MEPEHUS, CIENys MPEeUI0KEHHON MHCTPYKLUHU, BHIYUCIATh 3HAUEHUE BEJIMYMHBI U
AHAJIM3UPOBATH IIOJIYYCHHBIC PE3YJIBTATHI C YUETOM 3aJaHHOM NIOTPELIHOCTH U3MEPEHU;
coOro1aTh NMpaBuUiia TEXHUKUA O€30MTaCHOCTH IIpH padboTe ¢ 1abopaTopHBIM 000PYI0BaHUEM;
pa3nuyaTth OCHOBHBIC MPU3HAKH W3YYCHHBIX (PHU3MUECKHX MOJEJei: MarepuaibHas TOYKa,
a0CONIOTHO TBEPMOE TENO, TOUCYHBI UCTOYHUK CBETA, JIyd, TOHKAs JIMH3A, TUTAHETapHasl MOJIEIb
aToMa, HyKJIOHHAasi MOZIeJIb aTOMHOTO SApa;

XapaKTepU30BaTh MPUHITUIBI JCHCTBYS U3YYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOH
HA UX ONMUCAHUS (B TOM YHCIIE: CITUAOMETP, TATIYNKH TTOJTOKEHHS, PACCTOSIHHS U YCKOPEHUS, paKeTa,
9XO0JIO0T, OYKHU, EPUCKOII, (hoTOAMNmapar, ONTHYECKUE CBETOBO/IbI, CIIEKTPOCKOI, TO3UMETp, KaMepa
Bunbscona), ucnonp3ysi 3HaHUS O CBOMCTBaX (PU3MYECKUX SIBICHUU U HEOOXOAUMBIE (PU3NYECKUE
3aKOHOMEPHOCTH;

UCIIONIb30BAaTh CXEMbl U CXEMATHYHBIE PHCYHKH WM3YUYEHHBIX TEXHHUYECKHX YCTPOMCTB,
M3MEPUTENBHBIX MPHUOOPOB U TEXHOJIOTUYECKUX MPOIECCOB MPU PEIICHUU y4eOHO-TPAKTHUUECKUX
3a/1a4, ONTHYECKHUE CXEMbl JId MOCTPOCHHs] M300pakeHUH B IJIOCKOM 3€pKajie M coOuparomeit
TUH3E;

MPUBOJUTH MPUMEPHI (HAXOIUTh HH(OPMALMIO O MPUMEpPax) MPAKTHUYECKOIO HCIOIb30BaHUS
(bM3UYECKUX 3HAHUW B MOBCETHEBHOW KU3HM JIJIsl oOecreueHus 0€30MacHOCTH MpU OOpaIleHUuHn C
npuOopaMu ¥ TEXHHYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3I0POBBS U COOJIOACHHUS HOPM
HKOJIOTHYECKOTO TIOBEJICHUS B OKPY>KAIOILEH cpelie;

OCYIIECTBIATh TOUCK MH(pOpManuu (U3MUECKOTO coiepxaHus B VHTepHETE, CaMOCTOSTEIhHO
dbopMynupyss TIOMCKOBBIH 3ampoC, HAXOAWTh IMYTH OMpPENEICHHs] JOCTOBEPHOCTH IMOJYUYCHHOM
nH(pOpPMAaLIMK HAa OCHOBE UMEIOIIUXCS 3HAHUI U JTOTIOTHUTEIbHBIX HCTOYHUKOB;

MCIIOJIb30BAaTh MPH BHIMIOTHEHUH YI€OHBIX 3a/IaHUH HAYYHO-TIONYJISIPHYIO TUTEPATYPY GU3HUECKOTO
COJIEp)KaHUs, CIPABOYHBIE MaTepHalibl, pecypchl ceTu HHTepHeT, BIaAeTh MNpUEMaMH
KOHCIIEKTHPOBAHHUSA TEKCTa, MpeoOpa3zoBaHusl HH(OPMALIUK U3 OJHON 3HAKOBOW CUCTEMBI B IPYT'YIO;
CO3/1aBaTb COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIIEHUS HA OCHOBE WH(MOpPMAIUU W3
HECKOJIbKUX HCTOYHUKOB (U3UYECKOTO COACpKAHUS, MYOIMYHO TPEACTABIATh PEe3yibTaThl
MPOEKTHOM WUJTU UCCIEeIOBATEIbCKON IeITEIbHOCTH, IPH 3TOM I'PaMOTHO HCIIOJIb30BaTh U3YYCHHBII



MOHATUIHBIN anmapar U3y4aeMoro paszena GU3UKU U COMPOBOXK/ATh BBICTYIUICHUE MPE3eHTalnei
C y4€TOM 0COOEHHOCTEH ayIMTOPHH CBEPCTHUKOB.



TEMATHYECKOE INIAHUPOBAHHUE

7 KJIACC
KoJsun4yecTBo yacoB DJIeKTPOHHbIE
Ne HaunMeHoBaHMe pa3je/ioB U TeM Kontposbuse  TpakTiaecke (uudposbie)
n/n MPOrpamMmMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Paznen 1. ®usnka u e€ poJb B NO3HAHUU OKPYKAKOLIEr0 MUpa
1.1 ®usuka - Hayka o IpUpoae 2 bubmmorexa [IOK
https://m.edsoo.ru/7t416194
bu6mmoreka [IOK
1.2 ®Ou3nvecKre BEIUUYNHBI 2 1 https://m.e dscl)lo.ru 17£416194
1.3 EcrecTBeHHOHay4HBI METO MO3HAHUS 2 1 bubmorexa LIOK
https://m.edsoo.ru/7t416194
Uroro no pazneny 6
Pasznea 2. [lepBoHayasibHble CBeJIEHUS 0 CTPOEHUH BellleCcTBa
2.1 Crpoenue BelecTsa 1 bubmorexa LIOK
https://m.edsoo.ru/7f416194
29 JIBMyKeHHEe 1 B3aMOACHCTBHE YaCTHII ) 1 bu6mmoreka [IOK
BCILIECTBA https://m.edsoo.ru/7f416194
2.3 ArperatHble COCTOSIHUSI BEIIECTBA 2 Eggg@?ﬁéﬁﬁgﬁm 416194
Uroro no pazneny 5
Pa3nea 3. /IBu:xeHMe M B3auUMo/IelicTBHE TeJl
bu6mmoreka [IOK
3.1 Mexanuteckoe ABKeHIE 3 https://m.edscl)i).ru/7f416l94
bu6mmoreka [IOK
3.2 Nuepuusi, Macca, IIIOTHOCTh 4 1 https://m.e dscl)lo.ru 17£416194
33 Cuna. Bugst et 14 ! 2 Eﬁf/?fﬁi?rﬁﬂfﬂ&%
Uroro no pazneny 21
Pasznea 4. /laBjieHne TBEPABIX TeJl, JKMAKOCTEl U ra3oB
41 Hasnenue. [lepenaya napieHus: TBEPIbIMU 3 bu6mmoreka [IOK

TCJIaMHU, XUAKOCTAMHU U ra3daMu

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




bu6mmoreka [IOK
4.2 JlaBIICHHE HKIKOCTH > https://m.edsoo.ru/7f416194
Bbu6nmuoreka [IOK
4.3 ATnmochepHoe raBieHue 6 https://m.edsoo.ru/7f416194
44 JleficTBHE )KUIKOCTHU U ra3a Ha NOTPyKEHHOE 7 1 3 bubmmoreka [IOK
) B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Paznen 5. PaboTra 1 MOIIHOCTB. JHEPIUsl
bu6mmoreka [IOK
31 Pabora 1 mompocTs 3 ! https://m.edsoo.ru/7f416194
Bbu6nmuoreka [IOK
32 Hpoctsie mexanu3mb! > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexairieckas SHeprus 4 ! ! https://m.edsoo.ru/7f416194
Uroro no pazneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68 3 12
8 KIIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3ie/ioB U TeM (uu¢posbie)
Ne i/ EpOrpaMME! Beero Ko(;npom,m,le HpﬁaKTI/I‘leCKI/Ie 0BPA30BATETLHBIE
padoTbl padoThbI pecypes
Pa3pen 1. TenioBble iBJIeHUSA
11 C . 7 bubmuorexa [JOK
) TPOCHHIE H CBOUCTBA BEIIECTRA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Tennosbie npoeccs! 21 ! > https://m.edsoo.ru/7f4181ce
Htoro no pasneny 28
Pa3nes 2. DiekTpuyeckue M MATHUTHbBIE SIBJICHUSA
21 DneKTpuYecKue 3apsiibl. 3apsKEHHBIE Tella 7 1 bubnmoreka [JOK

U UX B3aUMOJEHCTBUE

https://m.edsoo.ru/7{4181ce




2.2 ITOCTOSIHHBIN 2JIEKTPUYECKUM TOK 20 1 7 Egg:?ﬁeﬁﬁiorﬁ 1784181 ce
2.3 MarauTHbIC SBIICHUS 6 1 1.5 Egggp/l/;ree?siori 1764181 ce
2.4 DneKTpoMarHuTHast UHAYKIUS 4 Egggp/l/;ree?siori 1764181 ce
Uroro no pazneny 37
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 3 14.5
9 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3ie/ioB U TeM (uu¢posbie)
Ne n/n NPOrpamMMmsl Bcero Konrpoaakie | Ipaxriieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Pa3zgen 1. Mexanunyeckue siBJIeHUS
11 MexaHn4eCcKOe JBMKCHUE U CIIOCOOKI €TI0 10 1 Bbu6nmuoreka [IOK
’ OTIMCaHMS https://m.edsoo.ru/7f41a4a6
1.2 BzaumopeiicTBue Ten 20 1 3 Egsgzﬁeeﬁiorﬁﬂ f41a4a6
Bbubnuoreka [IOK
1.3 3aKOHEI COXpaneHHs 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3zgen 2. Mexannyeckue KoJe0aHUA ¥ BOJHBI
2.1 MexaHn4eCcKHe KOJIcOaHus 7 3 Egggp/l/;re;:sc]iorﬁﬁ (412426
2.2 MexaHn4eckne BOJHBI. 3BYK 8 1 3 Egsgzﬁeeﬁiorﬁﬂ f41a4a6
Htoro no pasneny 15
Pa3jen 3. DiieKTpOMArHUTHOE 10JI€ U 3J1eKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMarHuTHOE MOJe U 6 ) bubnmoreka [JOK
’ AJIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6




Pa3nen 4. CBeToBbIE AIBJIEHUS

bu6mmoreka [IOK
4.1 3aKOHBI pacIpOCTPAHEHHUSI CBETA 6 2 https://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI 1 onTHYECKHE TTPUOOPHI 6 3 Egsgzﬁeeﬁiorﬁﬂ f41a4a6
4.3 Pasnoxxenue 6emoro cBera B CEKTP 3 2 Eggf/l/?ge;asiorﬁn (410426
Uroro no pazneny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
5.1 Hcnyckanne ¥ nOroneHrne CBETa aroMOM 4 1 Br6morexa LOK
) https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
32 CTpocHite aTomHOro sjpa 6 ! https://m.edscli).ru/7f41a4a6
Bbu6nmuoreka [IOK
53 SnepHbie peaku 7 1 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pa3znea 6. [loBTOpUTEILH0-00001HAKO I MOYJIb
6.1 [ToBTOpEeHME M 0000IIEHNE COMEPIKAHUS 9 ) bu6mmoreka [IOK
' Kypca ¢pu3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
MNOYPOYHOE IINTAHUPOBAHUE
7 KJIACC
N KosaunuyecrBo 4yacos DJIeKTpPOHHbIe N (ppoBbIE
o/ Tema ypoka Beero Koutpoabubie IIpakThHueckue 0Opa3oBaTebHbIE
padoTsI padoThbI pecypcebl

®dusuka — Hayka o npupoje. SABieHus
IIPUPOIBI

2 duznueckue IBICHUI

3 duznyeckre BETUYHNHLI U UX HU3MCPCHUC




Ypoxk-uccnenoanue "M3mepenue

4 TEMIIEPATYPHI MPU TTOMOIIH KUIKOCTHOTO
TEpPMOMETpPA U TaTYUKA TeMIepaTypbl”

5 Mertoibl Hay4HOTO TTo3HaHuA. Onucanue bu6mmoreka [IOK
(U3NUECKUX SIBICHUH C TTOMOLIBIO MOJETICH https://m.edsoo.ru/ff09f72a
Ypoxk-uccnenopanue "[IpoBepka runoTesbl:

6 JAILHOCTH TMOJETA IIapuKa, MyIEHHOTO
TOPU3OHTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIIEe
BBICOTA MycKa"

CrpocHue BemecTBa. OIBITHI,
7 noga%ma}omnpie JIMCKPETHOE CTPOEHHUE bubmorexa LIOK
https://m.edsoo.ru/ff09fe0a
BEILIECTBA
8 JIBU>KeHUE 4acTUIl BEIIECTBA Bubmorexa LIOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoBanue «OnbITH IO

9 HAOIIOICHUIO TETUIOBOTO PACIIUPEHUS
ra3oB»

10 ArperaTHble COCTOSTHUSI BEIECTBA
OcoOeHHOCTH arperaTHBIX COCTOSHUN BOJIBL.

11 O06001meHue 1o 5a3z[eny «HepBOHaanILHHLIe bubmorexa [IOK

https://m.edsoo.ru/ff0a0378
CBEJICHHS O CTPOCHUH BEIIECTBA
Mexannyeckoe aBuxkeHue. PaBHoMepHoOe U bubmumoreka [JOK

12
HEPaBHOMEPHOE JIBIKCHUE https://m.edsoo.ru/ff0a05c6

13 CxopocTtb. Equnuiibl ckopocTu bubmmorexa [TOK

https://m.edsoo.ru/ff0a079c¢

14 Pacuer nytu 1 BpeMeHU ABUKECHUS bubmorexa [IOK

https://m.edsoo.ru/ff0a0ae4

15 Nuepuusa. Macca — Mepa HUHEPTHOCTH TeN bubmorexa LHOK

https://m.edsoo.ru/ff0a0c10

16 IInoTHOCTE BemiecTBa. Pacuet Macchel u Bbu6nmuoreka [IOK
oObeMa Tea 1o €ro IJIOTHOCTH https://m.edsoo.ru/ff0a0fee

17 Ha60paTopHas‘1- pabota «Omnpenenenue
IJIOTHOCTH TBEPAOTO TEJIay»

18 Pemrenue 3agad mo teMme "IIOTHOCTE bu6mmoreka [IOK

Berecrna"

https://m.edsoo.ru/ff0al23¢c




Cuita Kak XapakTepUCTHKA B3aUMOICCTBUS

19 ten. Cuina ynpyroctu. 3akoH ['yka
Jlaboparopnas padota «3yuenue
20 3aBUCUMOCTH pacTskeHus (nedopmarum)
MPYKUHBI OT IPUIOKSHHOHN CHITBI»
21 SBnenue Taroreuus. Cuira TSHKECTH
CBs3b MEXIY CHUIIOHN TSHKECTH M MacCO
22 Teaa. Bec Tﬂeia. Pemenue 3ama4d mo Teme bubmorexa LIOK
" " https://m.edsoo.ru/ff0al778
Cuna TsoKecTH
23 Cuna TsKeCTH Ha IPYTUX IUIaHeTax. bubmuorexa [JOK
du3ndecKre XapaKTePUCTUKU TIIAHET https://m.edsoo.ru/ff0al1502
Bbu6nmuoreka [IOK
24 Msmepenne cu. unamometp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
2 Bec rena. Hesecomocte https://m.edsoo.ru/ff0al778
26 CrnoxxeHue IByX CHJI, HAlPaBJIEHHBIX 110 bubnmoreka [JOK
OJTHOM TIpsiIMOii. PaBHOACHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3amad mo Teme
"PaBHOelicTBYIOIIAS CUT"
78 Cuna tpenus u €€ BuAbl. TpeHHne B IpUpoie bubmuotexa [JOK
U TEXHHKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas padota «/3yuenue
29 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT bubmuotexa [JOK
CHJIBI JIaBJICHUSI U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIONIUXCS TTOBEPXHOCTEH»
30 PemeHHev 3aJa4 Ha gnpeneneHHe
PaBHOICHCTBYIOIICH CHITBI
Pemenue 3amgau mo remam: «Bec Tema»
31 «Fpa(bnqecfoe HN300pakKeHHUE CHIT» «C’I/IJ'IBI» bubmorexa [TOK
. ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOZIEUCTBYIOIIAS CUI»
KontponbHas paboTa mo TeMam:
3 «MexaHn4uecKoe IBIKEHHEY, «Macca,

IJIOTHOCTBHY, «Bec Tenay, «I'padudeckoe
n3o0paxeHue cuimy, «CHIIb




JHasnenue. CriocoObl yMEHBITICHUS U

bu6mmoreka [IOK

33 YBEJIMYCHUS TABIICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue raza. 3aBUCUMOCTb JIaBJICHUS Ta3a bubnmoreka [JOK
oT 00bEMa, TEMIEPATYPHI https://m.edsoo.ru/ff0a2376
35 [Iepenaua naBiieHUs: TBEPABIMU TEIIAMM, Bbubnmuoreka [IOK
JKUIKOCTSIMH U razaMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B )KHAKOCTH 1 T'a3e, BHI3BAHHOE bu6mmoreka [IOK
JEHCTBUEM CUIIBI TSIKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no reme «/laBnenue B bubnmoreka [JOK
JKHUIIKOCTH U Trase. 3axoH Ilackamsa» https://m.edsoo.ru/ff0a2826
38 Coolmraromuecs cocyabl bubmorexa [TOK
https://m.edsoo.ru/ff0a2970
39 I'mpopaBnuueckuit mpece bubmorexa [IOK
https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [TopirHeBO )KUAKOCTHBIN
HAacoC
41 ATtMocdepa 3emin 1 IPUIUHBI €€ bubmuotexa [JOK
CYIIECTBOBAHHUSI https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. ATMocdepHoe 1aBiieHue Eftlgip/l/(r)quri;:sc]i)(.)rfé/fanZb 54
43 N3mepenune atmocdepHoro napnenus. OmpIT bubmuorexa [JOK
Toppuuernnu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(EPHOTO JTAaBICHHS OT bubnmoreka [JOK
BBICOTHI HaJl ypPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bbapometp-anepouna. AtmocdepHoe gaBieHue bubmuorexa [JOK
Ha pa3IMIHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue '?az[aq o Teme " ATMochepHoe
JTaBJICHHE
47 JlefcTBHE KUIKOCTU U I'a3a Ha IIOTPYKEHHOE bubmumoreka [JOK
B HUX TeJ0. ApXHMea0Ba Cujia https://m.edsoo.ru/ff0a3276
JlaGopaTopHas pva60Ta «Onvpezxeneﬂneu Bubmorexa [IOK
48 BBITAJIKUBAIOLLEH CHJIBI, JEMCTBYIOLIEH HA

TEJI0, IIOTPYKCHHOC B )KUJKOCTH»

https://m.edsoo.ru/ff0a33fc




Jlaboparopnast paboTa mo Teme
«HccnenoBanue 3aBUCHMOCTH Beca TeJia B

Bbubmunoreka [IOK

42 BOJIE OT 00BbEMA MOTPYKEHHOH B KHUIAKOCTh 1 https://m.edsoo.ru/ff0a3514
YacTH TeJIay
Bbubnmuoreka [IOK
>0 Hnagasme e https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora "KoHcTpyupoBaHue
51 apeoMeTpa Wi KOHCTPYUPOBAHUE JOJIKU U 1
omnpeeraeHue e€ rpy30no bEMHOCTH"
Pemenue 3amau o remam: «IlinaBanue
52 CyJIOB. Boz;}llxonnaBaHHe» «JlaBnenue bubmorexa LIOK
. https://m.edsoo.ru/ff0a3654
TBCPABIX TCJI, JKUAKOCTCH U I'a30B»
53 KonTpomnbHas padbota 1o TeMe «/laBrieHne
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B)»
bu6mmoreka [IOK
>4 Mexameckas padota https://m.edsoo.ru/ff0a3{f82
Bbu6muoreka [IOK
>3 MomHOCTS. EAWHMIET MOIHOCTH https://m.edsoo.ru/ff0a3{82
56 YpOK-HccneE[OBaHI/Ie "P?C‘IéT MOIITHOCTH, 1
pa3BUBaEMOM MpHU MOBEME 1O JeCTHUIIE"
57 [Ipocteie Mexanu3mbl. Peruar. PaBHoBecue
CHJI Ha pbI4yarce
Prryaru B TexHUKE GBIT U IIpupoac.
58 JlaGopaTopHas pa6’0Ta <<}II/ICCJIpeI[Iz)BiHI/Ie 0.5 bubmorexa [IOK
. https://m.edsoo.ru/ff0a478e
YCJIOBUHM PAaBHOBCCHUA pblyara»
Pemenue 3anau o teme «Y cJIOBUA bubmuorexa [JOK
59
pPaBHOBECHSI pbIYara https://m.edsoo.ru/ff0a48a6
Koaddunment monesnoro aercTrust
60 Mexanmu3ma. Jlaboparopuas pabota 0.5
«M3mepenune KII/[ HakIOHHOM TIIOCKOCTH
61 Pemenue 3agau mo teme "Pabora, bu6mmoreka [IOK
MoIHocTh, KITI" https://m.edsoo.ru/ff0a4c48
62 Mexanuueckas 3Heprusi. Kunernueckas u bubmuorexa [JOK

NMOTCHIMAJIbHAA SHCPIrus

https://m.edsoo.ru/ff0a4252




bu6mmoreka [IOK

63 3aKOH COXpaHEHHSI MEXaHUYECKON IHEPIUU 1 https://m.edsoo.ru/f0ad360
YPOK-3KCIIEpUMEHT 1O TEME
"DKCIEPUMEHTAILHOE ONPEICIICHUE
64 M3MEHEHHMS KHHETUUECCKOM 1 MOTEHIINATbHOM 1 1
SHEPTHH MPHU CKATBIBAHUM TEJIa TI0
HaKJIOHHOH INIOCKOCTH"
65 Kontponbnas padota no teme «Pabora u 1 1
MOIIHOCTb. DHEPTUS»
66 PezepsHblil ypok. Pabora ¢ Tekctamu 1o 1 bubmmoreka [JOK
TeMme "MexaHn4eckoe IBHKeHue" https://m.edsoo.ru/ff0adeeb
PeseprHbIit ypok. PaboTa ¢ TekcTamu mo
67 teme "JlaBieHue TBEPABIX TeI, KUIKOCTEN 1 1 BH6H_HOTeKa HOK
ra3oB" https://m.edsoo.ru/ff0a4ffe
PeseprHbIit ypok. PaboTa ¢ TekcTamu mo
68 " " 1
teme "PaboTa. MomHOCTh. DHEprus
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 3 12
8 KJIACC
N KoaunuyecrBo 4yacos DJIeKTpOHHbIe U (pPOBbIE
u/n Tema ypoka Beero Konrpoubusie Ilpakruueckne  00pa3oBaTe/ibHbIe
padoThbI padoTsI pecypchl
OCHOBHBIE TIOJIOKEHHS MOJICKYJISIPHO-
1 KUHETUYECKON TEOPUU U UX ONBITHBIC 1 BH6H.HOTeKa HOK
HOTBepKCHS https://m.edsoo.ru/ff0a5256
2 Macca u pa3mMep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEPIOTO, JKUAKOTO U 1 but6mmoreka [IOK
ra3000pa3HOro COCTOSTHUH BEIIeCcTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOUCTB TBEPAOTO, KHUJIKOTO U
4 ra3000pa3HOr0 COCTOSTHUY BEIIECTBA Ha 1
OCHOBE TIOJIO’KEHUH MOJIEKYIISIPHO-
KUHETUYECKON TEOpHUH
5 Kpucrammueckue u amopHsie Tena 1 bubmorexa [IOK

https://m.edsoo.ru/ff0a5800




CMmaunBanue u KalnJJIAPHOCTD.

but6mmoreka [IOK

6 [ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TernmoBoe pacuiupeHre 1 coxkaTue bubmrorexa LIOK
https://m.edsoo.ru/ff0a5a26
2 Temmnepatypa. CBsi3b TEMIIEpaTyphl CO
CKOPOCTBIO TEIIJIOBOTO JIBYXKCHHS YACTHII
Baytpennss sueprusi. CiocoObl U3BMEHEHUS bubnuorexa [{OK
9 o
BHYTpPEHHEH SHEeprUn https://m.edsoo.ru/ff0a5c60
10 Bunel renionepenaun bubmorexa LIOK
https://m.edsoo.ru/ff0a6412
11 Zfr?:n:::if{ie::en;noll;[g?gg:;s:; iemeCTB Bubmiorexa IIOK
" https://m.edsoo.ru/ff0a65c0
Y MaTEPHAJIOB B IIEJIAX YHEPTrOCOCPEIKECHUS
12 KonnuecTBO TEIU1OTHL. Y aenbHas but6moreka [IOK
TEIIOEMKOCTD https://m.edsoo.ru/ff0a6976
13 YpaBHEeHHE TEIUIOBOTO OanaHca. bubnunorexa [IOK
TennooOMeH U TEIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JI TOpHAs ta "HccnenoBanu
14 ﬂBafeolfI?H (;Enioggﬁ(e)Hi np;Cc;gEI;BaHeI/IH bubmorexa LIOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsTYeid BOJBI
Pacuet xoauyecTBa TEIIOTHI, HEOOXOIMMOTO
15 JUUISl HATPEBAHMS TEJa U BBIJEISEMOT0 UM
IPU OXJIAXKICHUU
16 JlaGopatopHas pabora "OnpezneneHue bubmuoteka [JOK
yACIBbHOU TEIJIOEMKOCTH BemiecTra" https://m.edsoo.ru/ff0a6bb0
17 DOHeprus TOIMBa. Y 1eIbHas TerioTa but6mmoreka [IOK
CTOpaHus https://m.edsoo.ru/ff0a7b5a
I1naBiaeHue u oTB BaHU
18 Kp;CT;npfqecinxe I;i[;. ;HG?IBHEIH TEII0Ta bubmuorexa LIOK
https://m.edsoo.ru/ff0a71d2
[JIaBICHUS
JlaGopaTtopHas pabota "Ornpezenenue bubnuorexa [{OK
19 N "
yIeTbHOU TETUIOTHI TJIABJICHUS JIh/1a https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBaHue U KOHJCHCALHUS. bubmuoteka [JOK

Ucnapenue

https://m.edsoo.ru/ff0a740c




21

Kunenwne. Y nennHas Temiora
napooOpa3oBaHus ¥ KOHJCHCAIIUH.
3aBHCUMOCTh TEMIIEPATyphl KHTICHHUS OT
aTMoc(hepHOro naBiICHUS

bubnunorexa [IOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxnocts Bo3ayxa. Jlaboparopnas pabota
"OnpeneneHne OTHOCUTEILHON BIAXKHOCTH
BO3/IyXa"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3aga4d Ha onpeiesieHUE BIAXKHOCTH
BO3/lyXa

24

[TpuHIMTIBI PaOOTHI TETJIOBBIX JABUTATEINCH.
[TapoBast TypOuHa. J[BUTaTenb BHYTPEHHETO
cropaHus

25

KIIJl remoBoro asurarens. TenaoBsie
JIBUTATENH U 3aLIUTa OKPYKaroeHd Cpeibl

bubnunorexa [IOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEeHMsI U MIPEBPALCHHSI SHEPTUU
B TEIJIOBBIX IPOLIECcCcax

27

[ToaroroBka Kk KOHTPOIBHOU PaboTE MO TEME
"TennoBrle ABiIeHNs. M3Menenne
arperaTHbIX COCTOSIHMH BeniecTa'

but6mmoreka [IOK
https://m.edsoo.ru/ff0a83{2

28

Kontposbnas padota nmo teme "TermmoBbie
siBJIeHUsI. MI3MeHeHne arperaTHbIX COCTOSIHUN
BenrecTna"

but6moreka [IOK
https://m.edsoo.ru/ff0a86ae

29

OnekTpusanus tei. [[Ba pona
3JIEKTPUYECKUX 3aps 0B

30

Ypok-uccaenoBanue "IneKkTpu3anus Tel
WHIYKIMEN U P COMPUKOCHOBEHUM"

31

BzaumopeiicTBre 3apsyKeHHBIX TeJl. 3aKOH
Kynona

but6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

Onexrpuueckoe nojue. HanpsokeHHOCTh
aneKTpuyeckoro nois. [IpuHmun
CYINIEPHO3UIUH IIEKTPUUECKUX MOJIEH

but6mmoreka [IOK
https://m.edsoo.ru/ff0a8al0a

33

Hocurenu snekTpuueckux 3apsiioB.
DnemeHTapHbId 3apsia. CTpoeHue aroMa

34

[IpoBOHUKY M JUBIEKTPUKU. 3aKOH
COXpaHEHHsI AIIEKTPHUUECKOTO 3apsiia

bubnunorexa [IOK
https://m.edsoo.ru/ff0a8ef6




Pemenue 3aga4 Ha NIpUMEHEHUE CBOWCTB

but6mmoreka [IOK

33 ANEKTPUUYECKUX 3apsIOB https://m.edsoo.ru/ff0a90cc
JICKTPHUYCCKHNU TOK JIOBUS €T
36 cayuelecI;Bozsz. I/(;C”}g‘(;HI(/)IKI/I o bubmorexa [IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUUYECKOTO TOKA
37 JleicTBUA 2JIEKTPUYECKOTO TOKA bubmmorexa HOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jlelicteue
38 3JIEKTPUYECKOTO MOJIA Ha MPOBOIHUKU U 1
JUAIEKTPUKA"
39 DIIEKTPUUYECKHI TOK B METaJIaX, KUJIKOCTIX bubmmoreka [JOK
U raszax https://m.edsoo.ru/ff0a9838
40 DJIeKTpHUYecKas 1enb U €€ COCTaBHbIEC YaCTH
Cwuita Toka. JlabopaTopHas pabora bubnuorexa [{OK
41 " " 0.5
N3mepenue u peryinupoBaHUe CUIIBI TOKA https://m.edsoo.ru/ff0a8bd6
DneKTpuuecKkoe HampshkeHune. BonbTmerp.
42 Ha6opI:1TopHaﬂ pa6o£a "Uzmepenue u P 0.5 bubmmorexa HOK
f https://m.edsoo.ru/ff0a%¢14
PEryjJIMpOBaHUC HAIIPSIXKCHU S
ConpoTuBI€HUE MPOBOJHUKA. Y IETBHOE but6mmoreka [IOK
43
COIMPOTHBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCHMOCTh
3JIEKTPUYECKOTO COMPOTUBIICHUS bubnuorexa [{OK
44 1
NPOBOJHHKA OT €TI0 JAJTUHBI, IUIOIIA M https://m.edsoo.ru/ff0aa738
MIONIEPEYHOI0 CEYEHUsI M MaTepuana"
45 3aBHUCUMOCTD CHUJIBI TOKA OT HaNpsHKEHUS. bubmuorexa [{OK
3akon OMa a1 yyacTKa e https://m.edsoo.ru/ff0aa44a
JlaGopatopHas pabota "HccnenoBanue
46 3aBUCHUMOCTH CUJIbI TOKA, UIYILETO Yepe3 1 bubnuorexa [{OK
PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsHKEHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHUS IPOBOTHUKOB
48 JlabGopaTtopHnas pabota "IIpoBepka npaBuia 1 bubmuoTexa [JOK

CJI0’KEHUsI HANIPSKEHUN IIpU

https://m.edsoo.ru/ff0aaas58




MOCIIEI0BATEIbHOM COETUHEHUH JIBYX
pe3ucTopos"

JlaGopartopHas pabota "IIpoBepka npaBuia

but6moreka [IOK

49 JUJISL CUJTBI TOKA MPH Hapa{'IJ'IeJ'IBHOM 1 https://m.edsoo.ru/f0aad l e
COCIMHEHUU PE3UCTOPOB
50 Pemenue 3aga4 Ha npuMeHeHue 3akoHa Oma but6mmoreka [IOK
JUISL Pa3TIUYHOTO COCTUHEHUSI IPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOLTHOCTH 3JEKTPUUECKOTO TOKA. bubmuoteka [JOK
3akon J[xoyns-Jlenma https://m.edsoo.ru/ff0ab124
JlaGopaTtopHnas pabota "Onpezenenue bubmuoTexa [JOK
52 " 1
pabOThI ¥ MOIIIHOCTH 3JEKTPUUYECKOTO TOKA https://m.edsoo.ru/ff0ab3e0
DNEeKTpUUECKHe e U MOTPEeOUTeNn
53 3HCKT§I/I‘ICCKOI71 3HHeer1/I B 6I;>1Ty. KopoTtkoe bubmorexa [IOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka Kk KOHTPOIBHOU PaboTE MO TEME
54 "DnexkTpuyuecKue 3apsaabl. 3apsSKCHHbIEC Tella bubmuorexa [{OK
U UX B3auMojeicTBus. [locTOSHHBIN https://m.edsoo.ru/ff0abd2c
BIEKTPUYECKUI TOK"
KoHnTpoinbHast pabota mo teme
"DnexkTpruyuecKue 3apsaabl. 3apsKCHHbIC Tella bubmuoTexa [JOK
55 N .
U UX B3auMojeicTBus. [locTOSHHBIN https://m.edsoo.ru/ff0abea8
BIEKTPUYECKUI TOK"
56 ITocTosTHHBIC MarHUTHl, HX B3aNMOJICHCTBHE
57 Ypok-uccienopanue "M3yuenue noyiei 1 bubnuorexa [{OK
MTOCTOSTHHBIX MarHUTOB'" https://m.edsoo.ru/ff0ac3d0
58 MaruaurtHoe 1moae. MarauTHoe 1mojie 3eMiIn 1 bubnunorexa [IOK
€ro 3HayeHue IS )KU3HU Ha 3emire https://m.edsoo.ru/ff0acOba
OnbIT OpcTena. MarauuTHoe mose
59 Z-)JICKTpI/IgleCKI([)FO TOKa MarauTHoe moie bubmorexa LIOK
https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM
[IprMeHeHre AIeKTPOMAarHuTOB B TEXHUKE.
60 H§6opaTopHaﬂ pa6(£)Ta "N3y4yeHue necTBus 0.5 bubmorexa LIOK
" https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJIsl Ha MPOBOAHUK C TOKOM
61 DIEeKTPOABUTATENb MIOCTOSTHHOTO TOKA. bubnmoreka [JOK

Hcnonb30BaHue 3JIEKTPOABUTATENIEH B

https://m.edsoo.ru/ff0ac86¢




TEXHUUYECKHUX YCTPONCTBAX U HA TPAHCIOPTE.
JlaGopatopHas pabora "KoHcTpyupoBaHue u
n3ydeHue paboThl AJEKTpOABUTATENS"

OnbiThl Papajes. 3aKOH JIEKTPOMArHUTHOU

62 uHaykuuu. [Ipasumno Jlenna !
Dnektporereparop. CrocoObl MoTydeHus
63 INEKTPUUYECKOM dHEPTrUU. DIIEKTPOCTAHLIUN 1
Ha BO300HOBJISIEMBIX HCTOUHUKAX YHEPTHUU
64 [ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo TeEMe 1
"DJIeKTpUUECKUE U MAarHUTHBIEC SIBJIICHUS "
65 KonTtponsHast padora o teme 1 1 bubmuoteka [JOK
"DJIEKTpUUECKHE M MATHUTHBIC SIBIICHUS " https://m.edsoo.ru/ff0acb14
66 PeseprubIii ypok. PaboTa ¢ Tekctamu mo 1 bubnuorexa [{OK
teme "TeruoBble siBieHus" https://m.edsoo.ru/ff0accSe
67 PesepBHblit ypok. Pabota ¢ Tekctamu 1o 1 bubmuoteka [JOK
teMe "I1oCTOSHHBIN AIEKTPUIECKUI TOK" https://m.edsoo.ru/ff0acdc6
68 PeseprHbIii ypok. PaboTa ¢ TekcTamu mo 1
teMme "MarauTHele siBJICHUS "
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
9 KVIACC
N KosaunuyecrBo 4yacos DJIeKTpPOHHbIe N (ppoBbIE
o/ Tema ypoka Beero Koutpoabubie IIpakThHueckue 0Opa3oBaTejbHbIE
padoTsI padoThbI pecypcebl
1 Mexanudeckoe aBMxeHrne. MarepuaiibHas 1
TOYKA
) Cucrema orcuera. OTHOCUTEIHLHOCTD 1 bubmuorexa [JOK
MEXAaHUYECKOI'0 IBIKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUXKEHUE 1 bubmorexa [IOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHOE PSMOIMHEITHOE ABUKEHHE. 1
CpenHsisi © MTHOBEHHAsI CKOPOCTh
5 [IpssMONMHENHOE PaBHOYCKOPEHHOE 1 bubmmoreka [JOK

JBIDKEHUE. Y CKOpEHUE

https://m.edsoo.ru/ff0ad8d4




CkopoCTh MPSAMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO ABWKeHUs. [ paduk
CKOPOCTH
Jlaboparopnas padota "Onpenenenue Bubnmorexa [JOK
/ YCKOpEHHA TCila MPH pant OYCKOPeHH?M https://m.edsoo.ru/ff0adb18
JBUKEHHUH 10 HAKIIOHHOW TIIOCKOCTH
8 CBobOoaHoe nagenue ten. OneiTel [amunes
PaBHOMEpHOE IBIKEHUE TIO OKPYKHOCTH.
9 [Tepuon I/I:I)‘IaC”f[OTa o6pameH1/151.p J}_’[)ItICHCI)'IHaﬂ u bubmorexa [IOK
YTJIOBasi CKOPOCTH https://m.edsoo.ru/ff0ae176
10 [{eHTpOCTPEMUTEIILHOE YCKOPEHHE
. bubmuorexa [JOK
11 [Tepssiii 3akoH HptoTOHA. BEekTOp Critbl https://m.e dsc]){).ru I£f0ac612
12 Bropoii 3akon HeroTona. bubmuorexa [JOK
PaBHoseiicTByOIIas cuia https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akoH HeroTona. Cynepno3unus cui bubmorexa [IOK
https://m.edsoo.ru/ff0ae982
14 Pemrenne 3a1a4 Ha IpUMEHEHUE 3aKOHOB bubmmoreka [JOK
HrroTona https://m.edsoo.ru/ff0aeb6e
bubmuorexa [JOK
15 Cuna ynpyrocti. 3axou ['yka https://m.edscl)lo.ru/faneca2
16 Pemenue 3anau no teme «Cuma ynpyroctu»
17 JlaGopatopHnas pabora «OnpeneneHue bubmumoreka [JOK
KECTKOCTHU TIPYKUHBI https://m.edsoo.ru/ff0aee28
bubmuorexa [JOK
18 Cuna Tpenus https://m.edscl)lo.ru/fanﬁ 38
bu6mmoreka [IOK
19 Pemenue 3agau no reme «Cumna TpeHUsI» https://m.edsoo.ru/f0afa26
20 JlaGopaTopnas pabora "OnpenencHue bubmmoreka [JOK
kod(uimeHTa TpeHUs CKOJIbKECHHS " https://m.edsoo.ru/ff0af8be
1 Pemrenne 3agaud mo teMe "3akonsl HeroToHa. bu6mmoreka [IOK
Cuna ynpyroctu. Cuna Tperus" https://m.edsoo.ru/ff0afb8e
2 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO bubmuorexa [JOK

TATOTEHUs. Y CKOPEHUE CBOOOTHOTO TAJCHUS

https://m.edsoo.ru/ff0af044




Ypok-koupepenius "JIBuxKeHUE TEI BOKPYT

23 rpaBuTanuoHHoro neHTpa (ConHeunas
cuctema). ["amaktuxu"

24 Pemrenne 3agad mo teMe "Cuiia TSHKECTH U bu6mmoreka [IOK
3aKOH BCEMUPHOTO TATOTCHHS" https://m.edsoo.ru/ff0af58

75 [TepBast kocMu4eckasi CKOPOCTb. bu6mmoreka [IOK
HeBecomocTs U eperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCcue MaTepUaILHONW TOUKHU.

26 AGcomoTHO TBEPIOE Teno. PaBHOBecHe bu6mmoreka [IOK
TBEPIIOTO TeJIa C 3aKPEIUIEHHOW OChIO https://m.edsoo.ru/ff0afe36
BpaIicHUs

27 MowmeHnT cuibl. LleHnTp TsokecTn

28 Pemrenue 3aga4d mo reMe "MOMEHT CHIIEL. bu6mmoreka [IOK
Llentp tsoxectn"” https://m.edsoo.ru/ff0b02b4
IToaroroBka K KOHTPOJILHOM T 0 TEM

29 "I\(/)[le[x(a)lH(I)/IqeixoeonBIE;eHH(e):. paote fo tewe bubmorexa LIOK

N " https://m.edsoo.ru/ff0b0408
BzaumogeiicTBue Ten
KonTpoabHas Ta IO TEM
30 "l\(/)[exla)lznqeacm?: 2]031/12;(6(})11/1:. ) Br6morexa LOK
N " https://m.edsoo.ru/ff0b06ec
BsaunMonelicTBue Ten
Nmmynsc Tena. UMmyabc crnbl. 3aK0H
31 COXpZHeHI/IH I/IMHYJIBZa. Yipyroe u bubmorexa HOK
N https://m.edsoo.ru/ff0b07fa
HEYNpPYroe B3auMOJICHCTBHE

3 Pemienue 3agad nmo reme "3akoH COXpaHEHUS bu6mmoreka [IOK
umnynbca" https://m.edsoo.ru/ff0b096¢

33 VYpoxk-koH(pepenuus "PeakTuBHOE ABHKEHHE
B MPUPO/JIC U TEXHUKE"

bu6mmoreka [IOK

34 Mexannueckasi paboTa ¥ MOIIHOCTb https://m.edsoo.ru/fl0b0as4

35 PaboTa cuitbl TSXKECTH, CHITBI YIIPYTOCTH U bubmmoreka [IOK
CHUJTBI TPCHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «Onpenenenue

36 paboOTHI CHIIBI TPEHHS TIPH PABHOMEPHOM

JABHOXXCHHH TCJIa I10 FOpI/ISOHTaJIBHOﬁ
IOBEPXHOCTU»




CBs13b 2Hepruu U padoThl. [loTeHIManpHas

37
SHEpPrus
38 Kunetnueckas sneprus. Teopema o bubmmoreka [JOK
KHHETHYECKOUN SHEPTUH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE
Jlaboparopnas pabota «/3ydyeHue 3aKoHa bubnmoreka [JOK
40
COXpaHEHUS SHEPTUM https://m.edsoo.ru/ffOb12fe
41 KonebarensHOE IBUKEHHUE U €TO bu6mmoreka [IOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
42 3aryxaromue Konebanus. BeiHyX1eHHBIC bubnmoreka [JOK
kojebanus. Pesonanc https://m.edsoo.ru/ff0b20£0
43 MaremaTuyecKui U NPy KUHHBIA MasSTHUKU
Ypoxk-uccienoBanue «3aBUCUMOCTb MEPHOIA
44 K(EIIGG&HI/IIZ OHT JKECTKOCTHU IPYKUHBI U ﬁacfm bubmmorexa [IOK
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparienre SHEPTUN IPU MEXAHHYECKUX
KOJIeOaHUIX
JlaboparopHnas pabota «Onpezenenne
46 qaCTopTLI Hpneplfona Kone6a§1/1z1l71 IIPYKUHHOTO bubmorexa HOK
https://m.edsoo.ru/ff0blaec
MasiTHUKa»
Jlabopartopnast pabora «IIpoBepka
47 HGBaBII)/ICI/Il\I/I)OCTI/IpHepI/IOI[a fonegaﬂmﬁ rpysa bubmorexa LOK
’ https://m.edsoo.ru/ff0b197a
MOJIBEILIEHHOTO K HUTH, OT Macchl Ipy3a»
Mexanunueckne BoHbI. CBOMCTBA
48 MEXaHU4EeCKHUX BOJIH. [IpogosibHbIE U Bubmorexa LIOK
https://m.edsoo.ru/ff0b21fe
MOTIEPEYHbIE BOJHBI
49 Ypok-koupepenius "MexaHHIeCKUEe BOJHBI
B TBEpaoM Tene. CelicMuueckue BOIHBI"
50 3Byk. PacnipocTpaHeHue u OTpakeHHUE 3ByKa
51 Ypok-uccnenosanue "HabmoneHue
3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI"
57 I'poMKOCTB 3ByKa U BBICOTA TOHA.

AKYCTUYECKU PE30HAHC




Ypok-koHpepenus "YIpTpa3ByK u

bu6mmoreka [IOK

>3 UH(PA3BYK B IPUPOJE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TEMe
54 "3al1[<OHBI coxpaHeHI/E);{. Mexaé)nquKHe bubmorexa [TOK
. https://m.edsoo.ru/ff0b25{0
KoJ1eOaHusl U BOJIHBI
KontponbHas padoTa mo Teme "3akoHbI
55 coxpaHeHus. MexaHn4ecKue KoJIeOaHus u
BOJIHBI"
56 DJIEKTPOMArHuTHOE TOJIE. bubmuorexa [JOK
DJEeKTPOMarHUTHBIE BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
VYpoxk-koHpepenuus "lkana
3JIEKTPOMArHUTHBIX BOJIH. Mcnionb3oBaHue bubnuorexa [JOK
58 .
3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3H"
VYpok-uccnenosanue "M3yyenue CBONCTB
59 BJIpeI(TpOMaF}II[I/ITHLIX BonHy::I TTOMOIIBIO bubmorexa LOK
\ https://m.edsoo.ru/ff0b2c6¢
MOOWIBHOTO TenedoHa
60 Pemenue 3a1ay Ha OMIPE/IENEHUE HaCTOTEI 1
JUIMHBI 3JIEKTPOMarHUTHOM BOJHBI
61 DJIEKTpOMarHuTHas IpupoJia CBETa. bubmuorexa [JOK
CkopocTb cBeTa. BosHOBBIE CBOICTBA cBeTa https://m.edsoo.ru/ff0b31d0
Ucrounuku cBeta. [IpsamonuneitHoe
62 pacnpocTpaHeHUe CBIe)Ta. 3atmenus CoJiHIa U bubmorexa [IOK
https://m.edsoo.ru/ff0b3658
JlyHbI
3akoH oTpaxkeHus cBera. 3epkana. Pemenue
63 3a7a4 Ha Il)'IpI/IMeHeHI/Ie 3a1<01fa OTpaKEHUS bubmorexa [TOK
https://m.edsoo.ru/ff0b38c4
CBETa
64 IIpenomiienue cBeTa. 3aKOH NPEIOMIIEHUS bubmmoreka [JOK
cBeTa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 HCHOHB3OBZ;F{II)JC HonHorpo BHYTPEHHETO bubmmorexa [IOK
https://m.edsoo.ru/ff0b3cSc
OTpaKeHHUS B ONTHYECKUX CBETOBOAAX
66 JlaGopatopnas pabora "HccnenoBanue

3aBUCHUMOCTH yTIJjia OpEIOMIICHHUA CBETOBOI'O




Jiy4a OT yIJia maJieHus Ha TpaHule "BO3TyX-

CTCKJIO

VYpoxk-koHpepenuus "VcnonapzoBanue

67 MOJHOT'O BHYTPEHHETO OTPAXKEHHUS:
CBETOBO/IBI, OITUKOBOJOKOHHAS CBSI3b"
bu6mmoreka [IOK
68 JInn3el. OnTrueckast cuiia TUH3bI https://m.edsoo.ru/f0b3£2c
69 [Toctpoenne n300paskeHMiA B TMH3aX bubmmorexa [IOK
https://m.edsoo.ru/ff0b444a
70 gii;ﬁxﬁf’cﬁcfﬁggﬁn gl;%izllxleqneeciycl); CHJIBI bubmorexa HOK
9 " https://m.edsoo.ru/ff0b4206
cobuparomen JTUH3bI
71 VYpok-koupepenius "OnTudecKue TUH30BbIC bubnuorexa [JOK
npubops" https://m.edsoo.ru/ff0c0a7e
72 ['ma3 kak ontuyeckasi cuctema. 3peHue bubmorexa [IOK
) https://m.edsoo.ru/ff0b4684
73 Ypok-koupepennus "Jledexts 3penus. Kak
COXPAaHUTH 3peHue"
| Do ern o e O B LOK
) ’ https://m.edsoo.ru/ff0c0f4c
Hucnepcus cBera
Jlaboparopnast pa6ota "ONBITHI 11O
Pa3IokKEHUIO OEIIOT0 CBEeTa B CIIEKTP U bubnmoreka [JOK
75
BOCITPHUSITHIO IIBETA MPEIMETOB MPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0ICHUH uepe3 LBETOBbIe (UIbTPHI"
VYpok-npaktukyM "BoiHOBBIE CBOMCTBA
76 cBeTa: aucrepcusi, tHTephepeHIus 1
mudpaxms"”
77 Omnsitel Pe3epdopaa u mianetapHas Moehb bubnmoreka [JOK
aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
79 Hcnyckanue u MOIIOMIEHUE CBETa aTOMOM. bubmmoreka [JOK
KsanTe1. JInneluaTeie CieKTpbI https://m.edsoo.ru/ff0c144c
20 Ypok-npaktukyMm "HabnroneHue ciekTpoB bubmunorexa [JOK

UCITyCKaHUs"

https://m.edsoo.ru/ff0c1550




bu6mmoreka [IOK

81 PannoakTuBHOCTH U €€ BUIBI
& A https://m.edsoo.ru/ff0c1672

32 Crtpoenue atomHoro siapa. Hykinonnast bubnmoreka [JOK
MOIEINb https://m.edsoo.ru/ff0c18ac

83 PangnoaktuBHbIe ipeBparieHus. M30Torbl bubmorexa [IOK

A peppait ' https://m.edsoo.ru/ff0clal4
Pemrenue 3aga4d mo teMe: "PaguoakTUBHEBIE bu6mmoreka [IOK

84 "

MIPEBPAIICHHS https://m.edsoo.ru/ff0c1b4a

85 [lepuoa nmonypacnana
VYpoxk-koHpepenuus "PagroakTuBHBIE bubmmoreka [JOK

86 "

U3ITy4eHUs B IPUPOJIE, METUIIUHE, TEXHUKE https://m.edsoo.ru/ff0c2126
SnepHbie peakunu. 3aKOHbI COXPaHEHUS bubnuorexa [JOK

87
3apsiI0OBOTO U MAaCCOBOTO YHCET https://m.edsoo.ru/ff0c1c58

88 DHeprus CBA3U aTOMHBIX sifiep. CBsi3b MacChl bubnmoreka [JOK
Y DHEPTUU https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3anay no teme "Snepusie peakuun”

90 Peakuuu cuHTe3a U JeiaeHus saep. bubmmoreka [JOK
Ucrounnku sHeprun CoHIa 1 3BE3T https://m.edsoo.ru/ff0c1e88
Ypok-koupepenus "SnepHast sHEpPreTUKA.

91 JlencTBUS paguOAKTUBHBIX U3Iy4YECHUN Ha
YKVBBIE OPraHU3MBbI"

[ToaroroBka K KOHTPOJILHOM pabOTE MO TEME

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

KonrponsHast pabora o Teme
93 "DNEeKTPOMarHUTHOE MOJIE.
DneKTpoMarHuTHbIe BOJIHBL. KBaHTOBBIE
SIBJICHUS"
[ToBTOopenue, 0600menue. JlabopaTopHsie bubmmoreka [JOK

94 n L n
paboThl o Kypcy "B3aumoneiictBue Ten https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 06o6meHue. Pemenue

BTOpCHHC, HCHH HicHH bu6mmoreka [IOK

95 pacYeTHBIX U KaYECTBEHHBIX 3a]1a4 110 TEME

"TemnoBbie MpoLecchl”

https://m.edsoo.ru/ff0c2572




[ToBTOpenue, o6o0menue. Pemenue
96 pacyYeTHBIX U KaUE€CTBEHHBIX 3aJ1a4 110 TEME
"KIIJI TermoBbIX aBurarencii'”

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0menue. Pemenune
97 paC‘-IeTHBIX 1 KQYCCTBCHHBIX 3a/1a4 110 TEMC
"KII/I snexrpoycTaHOBOK"

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0c2b30

08 [ToBTopenue, 0600menue. JlabopaTopHsie 1 1 bubmmoreka [JOK
paboTsl o Kypcy "CBeToBbIe sBJICHUS" https://m.edsoo.ru/ff0c2c52
99 i‘:{iiiilﬁz, Toe61v?e6 %ZiﬁibfzgzézgeHﬂﬂ B 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
MEXaHHKE
100 [ToBTOpenue, o600meHne. Pabora ¢ 1 bu6mmoreka [IOK
TekcTtamu 1o Teme "Koaebanus u BoIHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606menue. Pabota ¢ 1 Bbu6nmuoreka [IOK
TexcTaMu 110 Teme "CBeTOBEIC ABICHHS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o600meHne. Pabora ¢
102 TekcTamu 1o teme "KBaHToBas U siaepHast 1
¢busuka"
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 27




YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O INTPOLIECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

» ®usuka, 8 xnacce/ [lepeimkun .M., BanoB A.U., AxunoHepHoe o61mectBo «M31aTenbcTBo
«IIpocsemnienne»

» ®usmka, 9 xnacce/ [lepeimkun .M., I'ytauk E.M., MBanoB A.U., [TerpoBa M.A., AKIIiOHEpHOE
obmectBo «M3naTenpcTBO «IIpocBemieHue»

» ®uszuka: 7-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 7 knacc/ [lepsimkun U.M., BanoB A.1.,
AxmmmonepHoe obmectBo «M3natenpcTBo «IIpocBemieHue»

METOJIUYECKHUE MATEPHUAJIBI 1151 YUUTEJISA

®dunonosuu C.P. ®usuka 7 knacc. Meroguueckoe nocodbue. AO "IIpocsemenue”
Ounonosuu C.P. ®usuka 8 kinacc. Meroauueckoe mocodue. AO "IIpocBemienue"
®unonosuu C.P. dusuka 9 knacc. Meroaunueckoe nocodbue. AO "IIpocsemenne”

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
[udposoii 06pazoBaTenbHBI KOHTEHT.
Poccuiickas 2eKTpOHHAs MIKOJIA.
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