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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO o0OIIEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUH U TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00Opa30BaTeIbHON NPOrpamMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepaibHOi paboueil mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogaBanus yueoHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBlIeHO Ha (opMuUpOBaHUE
€CTEeCTBEHHO-HaYyYHOW TI'PaMOTHOCTH OOyYarolIMXcs M OPraHu3alui0 HU3yYeHUs
(¢u3MKU Ha JESITeIbHOCTHOM OCHOBe. B mporpamme mo (u3uke yUUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpedoBanuii I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NMPEIMETOB HAa YpOBHE
OCHOBHOT'O 00111eT0 00pa30oBaHUsl.

[Iporpamma no (usuke ycraHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
no rogam oOyyeHus (Mo Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
y4éTe BO3PACTHBIX OCOOEHHOCTEHN 00yJaronInXcs.

[Iporpamma 1o ¢usmnke pazpaboTaHa ¢ IEJIbI0 OKa3aHUS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4€OHOMY MPEIMETY.

®uzrka SBISETCS  CHUCTEMOOOpA3yIOIIUM JUIsl  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOIBKY (pr3ndYecKre 3aKOHBI JIeKAT B OCHOBE MPOLIECCOB
U SBJICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHMEH, acTpOHOMHEH H (PU3HUECKOMN
reorpagueid, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4yHYI0 KapTUHY MHUpA,
npenocTaBisieT Haubosee sICHble 00pasibl MPUMEHEHHS HAydyHOTO METojia
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYCHHsI TOCTOBEPHBIX 3HAHUI O MUPE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOro oOpa3oBaHHSA B CTPYKTYype OOIIETO
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIIEYIOIIMMH KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYYHYIO
IPAMOTHOCTb:

e HAYYHO OOBSICHATH SIBIICHUS,;

* OLICHMBATh U IOHUMAaTh OCOOEHHOCTH HAyYHOI'O UCCIIEA0BAHMS;

e MHTEPIIPETUPOBATH JJAHHBIE U UCIIOJIH30BaTh HAYUYHbIE I0KA3aTEIbCTBA
JUIS1 TIOJTyYE€HUSI BBIBOJIOB.

Hemn wusyueHus (U3MKK HAa ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUS
onpenenensl B KoHuenuuu mnpenojaBanusi ydyeOHoro mnpeamera «®Dusuka» B
oOpa3zoBaTeibHbIX oOpranusanusx Pocculickoit ®exaepanuu, pealn3yroUUX
OCHOBHBIE  00I1I€00pa30BaTENIbHbIE IMPOTPAMMBI, YTBEPKIAEHHON pElIeHHEM



Konnerun Munucrepctsa npocsemienust Poccuiickoit denepanuu (poToKoa oT 3
nexadps 2019 r. Ne I1K-48H).

Ieaun nzyyenus pusuku:

e IpUOOpPETEHNUE MHTEpECa W CTPEMJICHHA OOydYaroumxcss K HaydyHOMY
U3YUYEHUIO TPHUPOJBI, PAa3BUTUE WX HWHTEIJICKTYaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e Pa3BUTHE MPEICTABICHUI O HAYyYHOM METOJE MO3HAHMUS U (POPMHUPOBAHME
UCCJIEI0BATEIbCKOIO OTHOLIEHHUS K OKPY>KAIOUIUM SIBICHUSM;

e popMUpOBaHKE HAYYHOIO MUPOBO33PEHHUS KaK pe3ysibTaTa U3y4YeHUs: OCHOB
CTpOEHUSI MaTepUH U PyH/IaMEHTAJIbHBIX 3aKOHOB (PU3UKHU;

e popMupoBaHHME MpENCTAaBICHUNW O POAU (PUMKH [ Pa3BUTHS JPYTUX
€CTEeCTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTUH;

epa3BUTHE  MpPEACTABICHUM O  BO3MOXHBIX  cdepax  Oynyueit
npodeccuoHaIbHOM JESITeIbHOCTH, CBA3aHHOW C (M3HUKOM, MOATOTOBKA K
nanbHeleMy oOy4eHHIO B ’TOM HaNpaBICHUU.

JlocTkenue 3TUX 1eieil mporpamMmbl 1o (U3MKE HA YPOBHE OCHOBHOTO

o01rero 00pa3oBaHusi 00ECEYNBACTCS PEIICHUEM CIEAYIOIUX 3a4a4:

e ipuOOpETEHNWE 3HAHUW O  JHUCKPETHOM  CTPOCHHU  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, AJEKTPUUYECKHX, MArCHUTHBIX W KBAHTOBBIX
SBJIICHUSIX;

o IPUOOpPETEHNE YMEHHI OIUCHIBATh U OOBSACHATH (PU3MYECKUE SBIICHUS C
UCITOJIb30BAHUEM ITOJTYUYEHHBIX 3HAHU;

©eOCBOCHHE METOJOB PEIIEHUs MPOCTEMIINX pacy€THhIX 3aJad ¢
UCITOJIb30BAHUEM bu3nIecKux MOJENeH, TBOPYECKUX u
PaKTUKO-OPUEHTHUPOBAHHBIX 3a/aY;

e Pa3BUTHE YMEHUU HAOIIOJaTh MPHUPOJHBIC SIBICHHS M BBIMOJIHAThH OIbBITHI,
nabopaTopHble  pabOTBl W OKCIEPUMEHTAIbHBIE HCCICAOBAHUS  C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

e OCBOCHHE MPUEMOB paboOThl ¢ MHPOpManuend (GU3MUECKOTO COJEepP KAHMS,
BKJIOUast UHPOPMAIIMIO O COBPEMEHHBIX JIOCTI)KCHUSIX (DU3UKH, aHAU3 U
KPUTHYECKOE OlICHUBaHNE HHPOPMAIINH;

* 3HAKOMCTBO €O cpepaMu MpodecCHOHATBHON J1eATENbHOCTH, CBA3aHHBIMU C
¢u3uKOi, W COBPEMEHHBIMH TEXHOJOTHSMU, OCHOBAaHHBIMH  Ha
TOCTIKEHUAX (PU3HUUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIi YpOBEHb) HA YPOBHE OCHOBHOT'O OOIIETrO
oOpa3oBanus orBogauTcs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HeJeN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 knacce — 102 vaca (3 yaca B Heneo).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHsb JabopaTOPHBIX padoOT U
OMBITOB HOCUT PEKOMEHIATENIbHBIM XapaKTep, YUUTENb JeIaeT BHIOOP MPOBEACHUS



1a00paTOpHBIX PabOT U OMBITOB € YYETOM HMHAUBHUIYATBHBIX OCOOCHHOCTEH
o0y4Jaromuxcs, COUCKa PKCIEPUMEHTANBHBIX 3aJaHUi, MpejiaracMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 dK3aMeHa 10 (U3HKeE.



COIEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poib B NO3HAHUM OKPYKAKOIIET0 MHUPA.

®usuka — Hayka O npupoze. SBneHus npuponsl. Ousznueckue sBICHUA:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

O®uznyeckue BenuuuHbl. M3Mepenue ¢Qusnueckux BenuuyuH. Duznmyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoiHasi cicTeMa €IMHUL.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKd HW3Y4alOT MPUPOJY.
EcTecTBeHHO-HAY4YHBI METOJ| MO3HAHUA: HAOJIOEHHE, MOCTAaHOBKAa HAYYHOTO
BOMPOCA, BBIJBUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
Habmonaemoro sBieHus. Onucanue GuU3NUecKuX SIBICHUN C TOMOLIBIO MOJIENIEH.

Jemoncmpayuu.

1. MexaHHuYeCcKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. ®usnueckre npuOOPHI U MPOLEAypa MPSAMbBIX U3MEPEHUN aHAOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue NEHbI IeIEHUs IKaJIbl U3MEPUTEIHLHOTO MpUdopa.
2. H3mMepeHune pacCTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO TEa.
4. OmpeneneHue pazMepoB MaJIbIX TEIL.
5. M3mepeHue Ttemneparypbl IIPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYrKa TEMIEPATypPhl.

6. lIpoBemenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJIBHOCTH MOJIETA
HIaprKa, MyIMEHHOTO TOPU30HTAIBLHO, TEM OO0JbIle, YeM OOoJbllle BhICOTA
IycKa.

Paznen 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHH BellecTBA.

Crpoenne BemecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactul BemecTBa. CBsA3b CKOPOCTH JIBHJKEHHS YacTHLl C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddysus. BzanmomelicTBue YacTHIL
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHME Ta30B, KUJIKOCTEM M TBEPIBIX
(kpucTtaminyeckux) Teia. B3auMOCBSI3b MEXIy CBOWCTBaAaMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHHUSIX U MUX aTOMHO-MOJIEKYJISIPHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGOmionenue  siBIeHUM,  OOBSCHSAIONIUXCS  MPUTSHKEHHEM  WUIU
OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamopnuie padomut u onvimot.

1. OueHka JuaMeTpa aroMa METOAOM psloB (C  HMCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI IO HAOTIOJEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.
MexaHnnyeckoe JBUXEHHE. PaBHOMEPHOE U HEPAaBHOMEPHOE JBHXKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHU JIBUKEHUS.
SBnenne uwHEpUUU. 3aKOH HMHEPIUU. B3auMojeicTBHE Tesl KakK MNpUYMHA
W3MEHEHUSI CKOPOCTHM JBMO)KEHUsSI Tel. Macca Kak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIUMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.
Cuna Kak XapakTepuCTHKa B3auMojiecTBuUs Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTEHUS WU CUJIA
TskecTd. Cuia TSKeCcTH Ha Apyrux niaHerax. Bec tena. Hesecomocts. CrioxxeHue
CWJI, HaNpaBJICHHBIX MO OJHOW MpsaAMoil. PaBHoaelcTBytomas cui. Cuiia TpeHwusl.
TpeHune CKONbKEHUS U TPEHUE MOKOsI. TpeHue B MpUpPOJEC U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS Tea.
2. M3MepeHne CKOpOCTH NPSMOJIMHEHHOTO JIBUKECHUS.
3. HaGmropenue siBjeHUs HHEPIIUH.
4. HabGnroneHre U3MEHEHHS CKOPOCTH IIPU B3aUMOICHCTBHH TEJL.
5. CpaBHEHHE Macc MO B3aUMOJIECHCTBUIO TEI.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapUKa B YKUIAKOCTH,
MOJIEIN DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmnpenenieHre CpelHEW CKOPOCTH CKOJBbXKEHUA Opycka WIHM IIapuKa I0
HAKJIOHHOW IUIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnpIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTsbkeHus (Aedopmanun)
MPY>KUHBI OT MPUIOKEHHOU CHIIBI.

5. OnbITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIBKEHHS OT
BECa TEJa U XapakTepa CONPUKACAOIIUXCS TOBEPXHOCTEM.

Pa3nea 4. JlaBjieHne TBEPABIX TeJI, dKUAKOCTEH U ra3oB.



Hanenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHUS AaBieHUs. JaBneHue rasa.
3aBUCUMOCTb JaBJECHHMS Tra3za OT o0bEéma, Temmneparypbl. llepemaua naBneHus
TBEPABIMU TEJIAMU, JKUAKOCTIMU M raszamu. 3akoH Ilackang. [IHeBmaTmueckue
MaIllUHbl. 3aBUCUMOCTb JABIEHUS XUJKOCTH OT TiayOuHbl. ['mapocTaTuueckuit
napanokc. Coobuiaronuecs cocyabl. ['MapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emunn u atmMocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
Bo3aymiHON oOonouku 3emiu. OmbiT Toppuuennu. M3mepenue atmocdepHOro
JaBlieHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JTaBJICHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[TpuGops! 115t U13MepeHust aTMOCHEPHOTro JTABICHUSI.

JlelicTBrE XKUAKOCTH U Ta3a Ha MOTPY:KEHHOE B HUX TeO. BuITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxonnaBanue.

Jemoncmpayuu.
3aBUCUMOCTH JIaBJICHUS T'a3a OT TEMIIEPATYPHI.

ITepenava naBneHUs KUJIKOCTHIO U Fa30M.

CooOmatoruecs cocybl.

I'mppasnnuecknii mpecc.

[IposiBnenue neicTBus aTMOCPEPHOTO TaBICHUS.

3aBUCUMOCTh BBITAJIKMBAIOIICH CHJIBI OT 00BbEMa MOTPYKEHHOM YacTu
TeJa U IIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcCIOBHE IJIaBaHUS TEJl: MJIABAHWE WIM MOTPYKEHHUE TEJI B 3aBUCUMOCTH
OT COOTHOIIEHUS IIJIOTHOCTEM TeNa U JKUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBaHue 3aBUCHUMOCTH Beca Telia B BOJIE OT 00bEMaA MOTpyKEHHOU B
AKUJKOCTh YaCTHU TeNa.

2. OmpeneneHue  BBITAIIKMBAIOMICH  CWIIbI, JICHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOIIEH CHIIBI, JEUCTBYIOLIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOLIEH CHIIBL,
JECUCTBYIONIE HAa TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH KUJIKOCTH.

5. KoHCcTpynpoBaHue apeoMeTpa WIM KOHCTPYHPOBAHUE JIOAKHM U
OIpeAEIICHUE €€ TPY30NOABEMHOCTH.

Pa3nen 5. PaGora u MOIIHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs TIIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. llpumeHeHune npaBuUiia paBHOBECUs pblyara K OJIOKY.
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«3onoroe mpaBuwino» MexaHuku. KIIJ[ mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTmdeckas W NOTEHIUMAIbHAs DJHEPIUs.
IIpeBpamienne 0OTHOTO BHJIa MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamophuie padomot u onvimot.

1. Ompenenenue pabOThl CUIIBI TPEHUS NIPU PABHOMEPHOM JBM)KCHHM Tela

110 TOPU30HTAJIBHOW ITOBEPXHOCTH.
2. Hccnenosanue ycia0BHUM paBHOBECHUS pblyara.
3. M3mepenue KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOW SHEPIUU.
8 KIIACC

Paznen 6. TermuioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOW TEOPUH.

Mopaenun TBEPAOro, >KHUJIKOTO M Ta3000pa3HOTO COCTOSHHM BEIIECTBA.
Kpucrannuueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUU MOJICKYISIPHO--KUHETUYECKON TEOpHH.
CmaunBaHue U KamWUISIpHBIE siBJIeHUA. TemIoBoe pacuIupeHe U CKaThe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBHIO TEIJIOBOIO JBUKCHUS
gactull. BHyTpeHnsiss sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEH JHEPrumu:
TeIIonepeayda u COBEpIICHHUE paboTHI. Bus TeIIoNepeaadu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, N3JTyYEHHUE.

KomnuecTtBO TeIwioTel. YIelbHAsA TEIUIOEMKOCTH BEIllECTBA. |eIiooOMEeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerwioBoro OamaHca. [lmaBnenune w
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpa3zoBanue u koHaeHcauus. Mcnapenue. Kunenue. YpaenpHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTrMochepHOTo
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CrOPAHMUSL.

[Ipunuunsl padotel TernoBeix aABurateneid KIIJ[ TemnoBoro asurarens.
TermnoBbele IBUTATENIN U 3aIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUH B TETUIOBBIX MPOLIECCAX.

Hemoncmpauuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HaGmionenue siBjeHui cMaurBaHUS U KalTWUISIPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHne namieHus rasa Mpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJIaXKJICHHU.

[IpaBuna n3MepeHus: TeMneparypsl.

Bunabl Teronepenaym.

OxnaxxaeHue npy COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# pabOThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMYHbIX BEUIECTB.
Habaronenne kuneHus.

HaGmroneHre mocTosTHCTBA TeMIepaTyphl IPH TUIABJICHUU.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMNBITHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITel IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, XKUIKOCTEH U
TBEPABIX TEI.

OmnpeneneHue qaBjieHUs BO3yXa B OaJUIOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCHUMOCTH JABJIEHUS BO3JyXa OT €Tro
00bEMa M HArpeBaHUS WIN OXJIAXKICHUS.

[TpoBepka TUNOTE3bI JTUHEHHOM 3aBUCUMOCTH JVIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMIIEPATYPHI.

HaGmronenne w3MeHeHHMsT BHYTPEHHEH OSHEPruyd Tella B pe3yJsibTaTe
TEIIoTepe1au U pabOThl BHEIITHUX CHIL.

HccnenoBanue sBACHUS TEIUIOOOMEHA IIPU CMEIIMBAHUHU XOJOJHOW H
ropsiueu BOJIBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOM  IIpHU
TEIJIO00OMEHE C HAarpeThIM METANTHYSCKUM ITHIIMHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpenenieHue OTHOCUTEIILHOM BIAXKHOCTH BO3/yXa.

Onpenenenue yAaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHbBIE SIBJICHHS.

Onektpuzauust Ten. [[Ba pona anexkTpuueckux 3apsiaoB. B3aumoneilicTBue
3apsbkeHHBIX  Tell. 3akoH KynoHa (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TEJT OT BEJIMUYMHBI 3aPsI0B U PACCTOSHUS MEXLY TeIaMu).

Onekrpruueckoe mnoisie. Hanpsox€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULUHU IEKTPUUECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocutenu snekTpudeckux 3apsigoB. DIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBOIHMKM W  JHUAJIEKTPUKU. 3aKOH  COXPaHEHMUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
NcTtoyHukn mMOCTOSTHHOTO TOKAa. JIEMCTBUS DJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHre TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
st yyactka uenu. [lociemoBarenbHOE W MapajuiesIbHOE — COEUHEHUE
POBOJHUKOB.

PaGora u MoOmHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHna.
DneKTpuuecKue 1enu U MOTpeOUTeNn IEKTPUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3aMMoneiCcTBME  TMOCTOSHHBIX  MAarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe Toj€  JJIEKTpUuUecKoro Toka. IIpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJISI HA MPOBOIHUK C TOKOM.
DJNIEKTPOABUTATENIb TOCTOSIHHOTO TOKa. lCronb30BaHUE JJIEKTPOJBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SABneHue 3aeKkTpoMariuTHOW uHaykiuu. [Ipasuio Jlenna.
DneKTporeHepaTop. CriocoObt MOJTyYEHHUS ANEKTPUYECKOU DHEPTHUH.
DNEKTPOCTAHIIMK Ha BO30OHOBISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa poja 3JIEKTPUUECKUX 3apsAJI0OB U B3aUMOJICHCTBUE 3apsKEHHBIX TEI.
Y CTpONCTBO U JEUCTBUE JIEKTPOCKOIA.
DneKkTpocTaTuyecKast NHYKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH U TUSIICKTPUKH.
MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TOJIS.
HcTouHrky nNOCTOSSHHOTO TOKA.
JIecTBUA 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30BB11 pa3psn.
. I3MepeHune Cuitbl TOKa aMIepMeETPOM.
. I3MepeHune 3neKTpUYECKOTrO HAPSKEHHS BOJIbTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUMN.
. B3aumopericTBre NOCTOSTHHBIX MAarHUTOB.
. MozenrpoBaHre HEBO3MOKHOCTH Pa3JCICHUS MTOJI0COB MarHNUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHHUT.

JlencTBuEe MarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSSHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHH.

Omnbrter @apanes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTE€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU TN HHAYKIMEH U TIpU
CONIPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOrO TMOJS HAa TMPOBOJHUKHA U
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM MU MOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHue CUJIbI TOKA.

N3Mmepenne u peryimpoBaHue HAMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4YEpE3 PE3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUIOMIAAN TOMEPEUYHOIO
CEYEeHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIHOXKEHHUS HANPSHKEHUHM TMPH TOCIEIOBATEIIBHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [Jsi CWIBl TOKa MpPU MAPAIUIETBHOM COEAUHEHHU
PE3UCTOPOB.

Ornpenenenue pabOThI MEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UCTop.
Onpenenenne MOIIHOCTH  3JIEKTPUYECKOIO TOKA, BBIAEISAEMOW Ha
pesucrope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, MAYIIETO 4YEPE3 JIAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MarHUTOB  TIPU  UX
00BEITMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeUCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJKY.



17. ONBITBI, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTyIIKA C TOKOM M MarHura OT CUJbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. MI3yueHue AeiCTBUSA MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3y4eHue padoThl JJIEKTPOABUTATEIS.

20. M3mepenune KII/] anexTpoaBUraTeIbHON yCTAaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUs W HaIPaBJICHUS HMHAYKIMOHHOTO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanu4yeckue siBJICHUSI.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXaHUYECKOrO0 JBUXKCHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nBkeHne. HepaBHOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsasi U MTHOBEHHas
CKOpOCTb TeJia TP HEPABHOMEPHOM JIBUYKCHUHU.

VYckopenne. PaBHOyckopeHHOE mpsMoiinHEiiHOe JBrkeHue. CBoOomHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMKEHHE MO OKpY>KHOCTH. Ilepron m ywactora oOpalieHws.
JIuneliHas u yrioBasi CKOpocTu. LIeHTpocTpeMUTENbHOE YCKOPEHUE.

[Tepsorii 3akoH Hptotona. BTopoit 3akoH HeroToHa. Tperuit 3akon HeroToHa.
[TpuHUHMI CYNIEpIIO3UIUHU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEHUS MOKOS, IPYTrrue BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nageHud. JBmxkenue mianer Bokpyr Comnnua. IlepBas kocmuueckasi CKOPOCTb.
HesecomocTts u neperpys3ku.

PaBHoBecue matepranibHOM TOYkH. AOCoNOTHO TBEpAOE Teyo. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpalieHusa. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenue ummynsca. UMmnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTMBHOE IBUKEHHUE.

Mexannueckass paboTta ¥ MOLIHOCTh. PaboTa cHII TSXKECTHU, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padboThl. [loTeHIMaNbHAS SHEPTHS TENa, TOJTHATOTO HaJ
MMOBEPXHOCTHIO 3eMIH. [IoTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETHYECKOW AHEPIUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenre MEeXaHUYECKOTO JIBHXKEHUS! Tella OTHOCUTENIBHO Pa3HBIX TeEI

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

CpaBHeHME TyTEH W TPACKTOPUM ABMKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOpOCTH U YCKOPEHUS NPSIMOJIMHEUHOTO JIBUKEHHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKECHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKPy>KHOCTH.

HalGmonenrne MmexaHu4YeCcKuX SIBJICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBHXKECHHUU
OTHOCUTEIBHO KaOMHETa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tella U JIEUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmtonenne paBeHcTBa CUIT IPU B3aUMOJICHCTBUU TE.

HN3meHeHue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

[lepenaua umiysibca Npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBaHus 3HEPTUU NMPU B3aUMOJICUCTBUHU TEJI.

CoxpaHeHue UMNyJIbCa MPU HEYIPYTOM B3aUMOJICUCTBUM.

CoxpaHeHre UMIyJibca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmronenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKOM IHEPTUH TIPU CBOOOTHOM T1aJICHHUH.
CoxpaHeHue MEXaHUUYECKON SHEPTrUM MpHU JBUKEHUU TeJla M1 AEHCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pa3roHa U JaJbHEWIIEro pPaBHOMEPHOTO
JBUKEHUS IIapUKa WA TEIEKKH.

Omnpenenenue cpemHeld CKOPOCTH CKOJBXKEHHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

Onpenenenne yCKOpPEHHsS Tejla TPU PABHOYCKOPEHHOM JIBIDKEHUU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU TNPH PAaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHMH 0e€3
HAYaJIbHOW CKOPOCTH MYTH OTHOCSTCS KakK psAJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBHCHUMOCTH CHJIBI TPEHHS CKOJBKECHHS OT CHIIBI
HOPMAJILHOTO JTaBJICHHS.

Onpenenenue Ko3ppuLMEHTa TPEHUS CKOJIbKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenne pabOTHI CUJIBI TPEHUS TIPH PABHOMEPHOM JABM)KCHHM TeEla
0 TOPU30HTAIEHON TTOBEPXHOCTH.



10. OnpenenieHne  paboOThl  CUJIBI  YIIPYTOCTH IMpU  TNOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJBM>KHOIO U MOJABHKHOTO OJIOKOB.

11. I3ydeHue 3aKk0Ha COXpaHEHUS YDHEPTHH.

Pasznen 9. Mexanuyeckue Ko1e0aHUs U BOJIHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHU: IEPUO/I,
4acToTa, aMILIATyaa. MaTtemMaTudecKUuii U NpyKUHHBIA MasTHUKU. IIpeBpaienue
SHEPrUU MPH KOJIeOATEIHHOM JTBUKEHUU.

3aryxatomue — koneOaHus.  BolHyxneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoiHbL. (CBONCTBA MEXaHWYECKMX BOJH. [IpomonbHble U
NOMNEPEYHbIE BOJIHBI. JlIMHA BOJHBI M CKOPOCTh €€ pacnpOCTPaHEHMS.
MexaHn4YecKUe BOJHBI B TBEPAOM TEJIE, CEICMUYECKHUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u

yIABTPa3BYK.
Jemoncmpayuu.
1. HaGmronenne xoneOaHWA TENM MO JCWCTBUEM CHIIBI TSKECTH W CHIIBI
yIPYTOCTH.
2. HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
3. HaOmioneHue BRIHYKICHHBIX KOJICOAHU U pe30HaHCA.
4. PacripocTpaHeHne npoAoIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HabGmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTMYECKHUN PE30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue dYacTOThl M TepUoja KoieOaHW MaTeMaTUYeCKOro
MasiTHUKA.
2. Ompezenenue 4acTOTHI M MepUoa KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TepHoja KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT JIJIUHBI HUTH.
4. VlccmenoBaHue 3aBUCUMOCTH TIEpHO/ia KoJieOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBHUCHUMOCTH TEepHOJa KojeOaHuii rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE  3aBUCUMOCTh TEepUoAa  KoJieOaHUU
NPY>KUHHOTO MasATHHKA OT MacChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. V3Mmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
Paznen 10. Di1eKTPOMAarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJTHBI.
DONEeKTPOMArHUTHOE  MoJie.  DJIEKTpOMarHuTHble  BOdHBL.  CBoiicTBa
ANEKTPOMArHUTHbIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Fcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBA3HU.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBera. BoaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnule padomot u onvimot.

1. MBydeHue CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOWJIBHOTO

TenedoHa.
Pa3gea 11. CBeToBBIE SIBJICHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBeETa. [IpssmonuHeriHOE

pacnpoctpanenue ceta. 3atMenusi Connia u Jlynsl. Otpaxkenue cpeta. [lnockoe
3epKano. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenue cBeTta. 3aKOH TMpeIoOMJEHHS cBeTa. llonHOE BHYTpEHHEe
OTpaXeHHWe cBeTa. Vcnonp30BaHME TOJMHOTO BHYTPEHHETO OTPaXKEHUs B
ONTHUYECKUX CBETOBOJAX.

Jluaza. Xox onayuerr B gauHze. OnTuueckas cucrema (Qoroarnmapara,
MUKPOCKOIIAa M Tejieckomna. ['ma3 kak omnrThueckas cuctema. biau3opykocTh u
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmbiTel HpetoToHa. CroxkeHue
CIEKTPaJIbHBIX IBETOB. J(Mcniepcus cBeTa.

Jemoncmpayuu.

[IpsiMonHEHOE pacIPOCTPAHEHUE CBETA.

OTtpaxkeHue cBeTa.

[TonyueHnne n300pakeHUH B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBera.

OnTuueckui CBETOBO/I.

XoJ nydeit B coOuparonien JIMH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOILBIO JIUH3.

[Tpunaun peiictBus doToarnmapata, MUKPOCKOTA M TEIECKOTIA.
10. Monens ri1a3a.

11. Paznoxxenue 06enoro cBeTa B CIEKTP.

12. [Tonydenue Oenoro cBeTa MpM CIOKEHUHU CBETA PAa3HBIX LIBETOB.
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Jlabopamopnuie padbomot u onvimol.

1. HccnenoBanue 3aBHCHUMOCTH yrila OTpa)X€HHMsS CBETOBOTO Jiyya OT yIJa
MaJICHUsI.

2. M3ydeHue xapaKTEpPUCTUK U300pakeHHUs TpeaMeTa B IJIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIICHHSI CBETOBOIO Jiyda OT yrja
MaJICHUs Ha TPAHUIIE «BO3IYX—CTEKIIO».



4. llonyueHune n300pakeHUM C MOMOILBIO COOUPAIOUIEH JIMH3BI.
Omnpenenenue (HOKYCHOrO pacCTOSHUA U ONTHYECKOM CHIIBI cOOMparouiei
JVH3BL.

6. OINBITHI IO Pa3JIOKEHUIO OEIOr0 CBETA B CIIEKTP.

7. OnBITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOJIOJICHUHM Yepe3
[[BETOBBIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omneitel Pe3epdpopna u minanerapHas Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u noryonieHue ceeta atomoM. KBaHTel. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-uznyudenus. CTpoeHue aTOMHOTO
sapa. Hykmonnas wmoxaens atomHoro sjapa. WMzorombl.  PanuoakTuBHBIE
npeBpainieHus. [lepros momypacmnaaa aTOMHBIX SIAEP.

SnepHble peakuuu. 3aKOHBI COXpPAaHEHUS 3apsA0BOTO U MACCOBOTO YHCEI.
DOHeprusi CBsi3M aTOMHBIX sfep. CBsi3b Macchl W 3Hepruu. Peakumu cuHTe3a |
nenenus sanep. Ucrounuku sueprun CosiHiia U 3BE3I.

Anepnas sHepreTtuka. J[eMCTBUS pPaJMOAKTUBHBIX H3JYYCHUN Ha JKHUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIONIEHHUS.

2. CrekTpsl pa3InYHbIX Ia30B.

3. Cnekrtp Bojopoaa.

4. HaOmonenue TpekoB B kamepe BuiibcoHa.

5. PabGora cuéTunka HOHUZUPYIOUIUX U3ITYUCHUH.

6. Peructpanus uznyyeHus NpupoOAHBIX MUHEPAJIOB U MPOJYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYEHUSI.

2. HccrnenoBanue TpPEKOB: HW3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO--0000IIAIOIITNI MOYITH TIPEIHA3HAYCH JIJISi CUCTEMAaTH3aIIH
U 0000mIeHWS  TPEIMETHOTO  COACpPXKAaHWUS U ONBITa  JICITEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YyUYCHUU BCETO Kypca (PU3HMKH, a TAKXKE JJIs MOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy 10 GU3UKe I O00ydaromuxcs,
BBIOPABIIINX 3TOT YU4EOHBIN MpEMET.

[Ipu “3ydyeHHH JAHHOTO MOJYJISI PEANTU3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JESITETHPHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBACTCS TOCTIKCHHUE TPEIMETHBIX H
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAY4YHAasl TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HCCIIEIOBAHMS



SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHITH (PU3HUECKHUE
SIBJICHUS, TPUMEHSSA [OJYYCHHBbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
KaYECTBECHHBIC U DKCIIEPUMEHTAJIbHbIE.
[IpyHUIMNIHANBHO AEATEIBbHOCTHBIM XapaKTep JAHHOTO pas3felia pean3yeTcs
32 cu€T TOro, 4YTO OOYyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPBIX WM
IpeJIaraeTcs:
HAa OCHOBE IIOJIYYEHHBIX 3HAHUW pacrmo3HaBaTh U HAY4YHO OOBICHSTH
dbu3uYecKue SIBJICHUS B OKPYIKAOIICH MPUPOJIC U MOBCETHEBHOMN KU3HH;
UCIIOJIb30BaTh HAYYHbIE METOJbl UCCIEAOBAHUS (DU3NUYECKUX SBICHUHN, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITh Hay4YHbIE OCHOBBI HauWOoOJie€ BaXKHBIX JOCTHKEHUU COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMED, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HAa OCHOBE 3aKOHA MPEBPAIIECHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB
SHEPTUMU.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

N3yuyenue ¢pu3MKy HAa ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBICHO

Ha JIOCTH)KEHUE JIMYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pesynbraTe uydenus puznku Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B
YJacTH:

1) naTpMOTHYECKOr0 BOCIUTAHUSA:

— IPOSBIICHUE UHTEPECa K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUICKOM
bu3nUecKon HayKH;

— IIECHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DUBUKOB;

2) rpa:kKIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

— FOTOBHOCTh K aKTUBHOMY y4YacTUIO B OOCYXKJIE€HUHM OOIIECTBEHHO 3HAUYUMBIX
U JTHYECKUX TNPoOJeM, CBS3aHHBIX C MPAKTHYECKUM MPUMECHEHUEM
JTOCTH)KCHUHN (HDU3UKWU;

— OCO3HAHUE BAXXHOCTU MOPAJTbHO--dTUYECKUX TMPUHIIMIOB B JICSITEIHHOCTU
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS:

— BOCHPHATHE 3CTETHUYECKHX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTaBIISIOLICH
KYJbTYpBIL;

— pa3BUTHE HAYy4YHOM JIOOO3HATENBHOCTU, WMHTEpEca K HCCIe0BATEIIbCKON
NEeATEeNbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronosy4us:

— OCO3HaHHWE IIEHHOCTH 0e30MmacHoro o0pas3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil OE30MacHOro TMOBEJACHUS Ha
TPaHCIOPTE, HAa JAOpPOrax, C 3JIEKTPUUYECKHUM M TEIJIOBBIM OOOPY/TOBaHHEM B
JOMAIITHUX YCITOBUAX;

— chopmMupoBaHHOCTH, HaBbIKa pedIeKcHH, MPU3HAHKE CBOETO TIpaBa Ha
OMMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eJIOBeKa;

6) TPY10BOr0 BOCIIMTAHMS

— AaKTUBHOE y4YacTHE B PEIICHUU NPaKTHUUECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTebHON  OpraHu3alUud, TOpoJa, Kpas) TEXHOJOTHYECKOU U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE U (UIUUYECKUX
3HAHUM;

e — UHTEPEC K MPAKTUYECKOMY U3yUEHUIO TPOPEeCcChii, CBA3aHHBIX C (PUUKOI;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEHTAlMsI Ha NMPUMEHEHHE (DU3NYECKUX 3HAHUU JUIs pElIeHUs 3ajad B
obJlacTh OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MOXHBIX MTOCIEACTBUMI JIJIsI OKPYKAIOLIEN CPebl;

e — OCO3HaHHWE TrJI00AJILHOTO XapakTepa SKOJIOTHYECKUX MpoOiaeM M MyTed ux
pelieHus;

e 8) amanTanum K M3MEHSIOUIUMCH YCJOBUSIM COLMAJIBLHOM W NPHUPOIHOil
cpebl:

e — TMOTPEOHOCTh BO B3aMMOJICCTBUU TMPH BBHINIOJIHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
JeSITeIbHOCTD;

e — MOTPeOHOCTH B (HOPMUPOBAHUU HOBBIX 3HAHUM, B TOM 4YHUCie (OPMYIUPOBATH
U7, TIOHSATHUS, TUTIOTE3bI O (U3UICCKUX OOBEKTAX U SABJICHUSX;

e — OCO3HaHME Ne(PUITUTOB COOCTBEHHBIX 3HAHMM U KOMIIETEHTHOCTEH B 00JaCcTH
[1)76370 478

e — IUTAHUPOBAHUE CBOErO0 pa3BUTUS B NPHOOPETEHHWU HOBBIX (UIUIECKUX
3HAHUI;

e — CTpPEMJICHUE aHAJIM3UPOBATH U BBISBIISITH B3aUMOCBSI3U IMPUPOIBI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCJI€ C UCIIOJIH30BaHHEM (DU3NUECKUX 3HAHUIA;

e — OIICHKa CBOMX JCUCTBUM C YUYE€TOM BIMSHUS HAa OKPYXKAIOIIYIO CpEny,
BO3MOJKHBIX TJIOOQTBHBIX MTOCIEACTBHA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe ocBOeHHs mMporpaMmbl MO (GU3HKE HA YPOBHE OCHOBHOTO
oO1mrero odpa3oBanus y o0ydaromierocsi 0yayT copMupoBaHsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC TCHCTBHSI.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Bba3oBble JJoruueckue JelcTBUA:



eBBISIBJISITH M XapaKTepHU30BaTh CYIICCTBEHHBIC MPU3HAKU OOBEKTOB
(stBIEHUM);

e YCTAHABJIMBATh CYIIECTBEHHbIM MPU3HAK KiIacCU(PUKAIIMKU, OCHOBAHMS IS
000011IeHHs U CPAaBHEHUS,

e BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEYMSI B pacCMaTpuBaeMbIX (akTax,
JTAHHBIX ¥ HAOJIOICHUSAX, OTHOCSIITUXCS K (DU3UICCKUM SIBJICHUSM;

¢ BBISIBIIATh TPUYUHHO--CJICICTBCHHBIC CBSI3M TPU HM3YYCHUH (U3HMICCKUX
SIBJICHUW U TMPOIIECCOB, JeiaTh BBIBOJbI C UCIOJIH30BAHUEM JEAYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIOUCHUH, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3IX
(U3HYECKUX BETUYMH;

e CAMOCTOSTENIBHO BBIOMpATHh CIIOCOO pelieHus yueOHo# (u3nueckoi 3aaauu
(cpaBHEHHE HECKOJIBKMX BapUaHTOB pelleHus, BbIOOp Haubosee
MOJXOASIIETO ¢ YYETOM CaMOCTOSITEILHO BBIJICIICHHBIX KPUTEPUER).

Ba3oBble uccienoBarejibckue 1eiCTBUS:

e ICTIOJIb30BAaTh BOMPOCKI KaK UCCIIEA0BATEIILCKUN HHCTPYMEHT TTO3HAHMS;

¢ IPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXKHBIN
bU3UYECKU IKCIIEPUMEHT, HEOOJIbIIIOe HCCle0BaHue (PU3MUECKOTO
SIBJICHUS,

¢ OI[CHMBATh HA TPUMEHHMOCTb W  JOCTOBEPHOCTh  HMH(OPMAIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIICIOBAHUS HJIM SKCIIEPUMEHTA,

e CAMOCTOATENIBHO (OPMYIHUPOBATH OOOOIICHUS M BBIBOIBI IO PE3ysbTaTaM
POBEAEHHOTO HAOIIOICHMSI, OTIBITA, UCCIICIOBAHNUS;

¢ IPOTHO3UPOBATh  BO3MOXHOE  JajbHEWIIee  pa3BUTHEC  (PU3UIECKUX
IIPOIIECCOB, a TAK)KE BBIJABUTATD MPEIIOI0KEHUS 00 X Pa3BUTHH B HOBBIX
YCIIOBUSIX M KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

e MPUMEHSTh PA3JIMYHBIC METOJBI, HHCTPYMEHTBI M 3alpOChl MPH TOWUCKE U
orOope WH(pOPMAIUA WA JTaHHBIX C y4E€TOM MPEMIOKEHHOUW Y4eOHOMU
bu3nvecKoi 3a1a4m;

e AHATTU3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETHPOBATH HHQPOPMAIIUIO
Pa3TUYHBIX BUIOB M (OPM TIPEICTABICHNUS,

e CAMOCTOSITEIbBHO ~ BBIOMpAaTh  ONTUMAIbHYIO  (OpPMY  TPEACTABICHHUS
uHDOpMAIIMM W WUTFOCTPUPOBATH pelacMbie 3aJaddl  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi 1 MX KOMOMHAITUSMHU.

KomMMmyHHKaTHBHBIE YHHBeEpPCcaJIbHbIEe YUeOHbIe 1elCTBUA:

eB XOJ€ OOCYXJeHHs ydyeOHOro marepuana, pe3yJbTaToB JabOpaTOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKTaeMOU TEMbI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA PEIICHUE 3aJadydl M TOJepKaHHe
0J1aroKeaaTeIbHOCTH OOIICHHS,



* CONIOCTABJIATH CBOU CYXJACHHS C CYXKICHHUSIMU IPYTUX YYACTHUKOB JUANoOra,
0OHapy’KMUBATh Pa3IMYUE U CXOACTBO MMO3UIIMIA;

e BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;

¢ IyOJIMYHO MPEJCTABIATh PE3YNbTATHl BBIIOJHEHHOTIO (PU3UYECKOTO ONbITA
(9KCIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

e IOHUMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW U MHJIMBHUYaTbHOU
paboThI MpU PelIeHUH KOHKPETHON (PU3UUEeCKOi MpoOIeMbl;

e IPUHUMATH LIEJTM COBMECTHOM JIE€ATEIbHOCTH, OPraHU30BbIBATh JEUCTBUS 11O
e€ JOCTIKEHHUIO: paclpelessTh poJid, OO0CyXKIaTh MpOLEcChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHHUSI HECKOJIBKUX JTHOJICH;

¢ BHITIOJIHATH CBOKO YacTh pabOThHI, JOCTUTas KaueCTBEHHOI'O pe3yibTaTa Io
CBOEMY HAIpPABICHUIO U KOOPJIAUHUPYS CBOM JECUCTBUS C JApPYTUMHU
YJIeHaMH KOMaH]Ibl;

¢ OIICHUBATh KayeCTBO CBOEro0 BKJaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATEIHHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

¢ BBISIBJIAATH MPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUSIX, TPEOYIOMUX IS
perieHus: GU3NUECKUX 3HAHUM;

e ODUEHTUPOBATBCS B PA3IUYHBIX  MOAXOJAaX  NPUHATHS  PELICHHM
(MHIMBUAYAJIbHOE, MPUHATHE PELICHHUS B TPYIINE, MPUHATHE PEIICHUM
TPYIION);

¢ CAMOCTOSITENIbHO COCTaBIIATH AJTOPUTM pelieHus: (U3MUECKON 3a7aud WM
IUTAaHA WCCJIEOBAHUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATH MpE/jIaraéMble BApUAHTBI PELICHUI;

e ICJIATHh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

e 1aBaTh aJICKBaTHYIO OLIEHKY CUTYallMU U IIPeAJiarath IJiaH €€ U3MEHEHUS;

¢ OOBSICHATh  MPUYUHBI  JOCTIDKEHUS  (HEHOCTHMXKEHUS)  pe3yIbTaToB
NEeATEeNbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY ONBITY;

e BHOCUTh KOPPEKTUBBI B AEATEILHOCTH (B TOM YHCIE B XOJ BBIIOJIHEHUS
¢u3nueckoro WCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

e OLICHUBATh COOTBETCTBUE PE3YJIbTATa LIETU U YCIOBUSIM;

e CTaBUTH C€0s1 HA MECTO JIPYroro 4ejoBeKa B XOJIe CIopa WM JUCKYCCUM Ha
Hay4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;



e IPU3HABATh CBOE MPaBO Ha OIIMOKY IPH pElIeHUH (PU3NYECKHUX 3a]a4 WU B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPABO APYIOro.

NPEAMETHBIE PE3YJIbTATBI

K xoHy o6yuenust B 7 kiacce npeIMEeTHbIE Pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e ICTIOJIb30BaTh MOHATHUA: (PU3NUECKUE U XUMUYECKHUE SIBJICHUS, HAOII0IeHUE,
AKCHEPUMEHT, MOJIEJb, TUIOTE3a, CANHUIIBI (PU3HMUECKUX BEIUYHMH, aTOM,
MOJICKYJIa, arperaTHbie COCTOSIHUSI —BemecTBa (TBEpPIOE, IKHUJIKOE,
razoo0pa3Hoe), MeXaHU4YeCKOe JIBIKeHHUE (paBHOMEPHOE, HEPAaBHOMEPHOE,
NpSIMOJIMHEHHOE), TPaeKTOpHUs, PaBHOJEHUCTBYIOIIas cuia, aedopmarus
(ympyrasi, TiiacTU4ecKas ), HeBECOMOCTh, COOOIIAIOIIUECS COCY/IbL;

epazinuath sBJICHUS (MUddy3us, TENI0BOE NBUKEHHUE UYACTHI[ BEIICCTBA,
paBHOMEpPHOE  JIBUKEHHE, HEPABHOMEpPHOE  JIBUKEHHUE, HWHEPIHUS,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpalllcHUsl, TMepejaya JaBi€HUsS TBEPABIMU TeEJIAMHU, JXKUAKOCTAMHU U
razamu, arMoc(epHoe JaBJIeHHE, IUUIaBaHUE TEJ, MPEBPAIICHUS
MEXaHUYECKOW PHEPruM) MO OMHCAHMIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;

epacmo3HaBaTh MPOSIBIIEHWE  M3YYEHHBIX  (U3MYECKUX  SBJICHUH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIECHUS B MPUPOJIE:
IIPUMEPBI BUKEHUSI C PA3JIMYHBIMU CKOPOCTSAMHU B JKUBOM U HEXUBOU
IIPUPOJAE, JEUCTBHE CWIbBl TPEHUsS B IPUPOAE U TEXHHUKE, BIIUSHUE
aTMOC(EPHOTO JIaBIICHUS Ha KMBOW OpPraHU3M, IJIaBaHUE pPbIO, phIuaru B
TEJIE YeJIOBEKa, MPHU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a/1a4y B yUEOHYIO,
BBIJIEIISATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHU) (PU3NYECKUX SBICHU;

 ONTUCHIBATh M3YUYEHHBIE CBOICTBA Tel U (DU3UYECKUE SBICHUS, MCTIOIB3YS
dusnueckre BeTMUMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpEMS,
IIyTh, CKOPOCTb, CPEAHASI CKOPOCTh, CHJIA YIIPYTOCTH, CUJIA TSIKECTH, BEC
Tela, cuila TPeHWs, MaaBieHue (TBEpAOro Tena, >KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYeCKass padoTa, MOIIHOCTb, IUJIEYO CHIIBI,
MOMEHT CHJIbI, KO3(DQUIMEHT TO0JIE3HOTO JEHCTBUA MEXAaHU3MOB,
KMHETUYECKasi M TMOTEHUUAJbHAS DHEPrus), MpPU OMUCAHUMU MPABUIBHO
TPakTOBaTh  (PUBMYECKUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIIMYHMH, HUX
0003HaueHUsI W CAWHUIBI (U3UYECKUX BEIUYMH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEJIMUMHY C JPYTUMU BEIMYWHAMH,
CTPOUTH rpaUKU U3yUYCHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYUH;

e XapaKTepU30BaTh CBOMCTBA Tey, (U3MYECKUE SBICHUS U MPOIECCHI,
WCIIOJb3Ys MpaBuiia CJIOXKEHUsI CUil (BAOJb OJIHOM MpsiMoil), 3akoH ['yka,



3akoH [lackansi, 3akoH ApxuMme/a, MPaBUJIO paBHOBECHUs pbluara (0J0Ka),
«30JI0TOE TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHHYECKOU
SHEPruM, MpU OSTOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3alUCHIBATh €r0 MATEMAaTUUECKOE BBIPAKECHUE;

e O0BSICHITH (PU3MUECKUE SIBJICHUS, TIPOIIECCHI U CBOMCTBA TEJ, B TOM YHUCJE U
B KOHTEKCTE€ CHUTyallU MPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISIBIIATh TIPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsiICHEHHE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpor Ha 1—2 M3y4YEHHBIX CBOWCTBA (PUBHMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e pelaTh pacu€THhIC 3aa4u B 1—2 JIeMCTBUSI, UCTIONB3YS 3aKOHBI U (POPMYIIBI,
CBSI3bIBAKONINE (DU3WYECKUE BEJIWYMHBI: HAa OCHOBE aHajau3a YCIOBUS
3a/1aud  3aMHUChIBaTh KPAaTKOE YCJIOBUE, TOJCTABIATh (Pu3nueckue
BEJTMYUHBI B (OPMYJIBI U TPOBOJUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBIE, HEOOXOUMBIE JIJIsl PEeIIeHUs 3aja4, OIICHUBATh PEATUCTUIHOCTh
MOJIY4EeHHON (DU3NYECKON BEITMUYNHBI,

e paCro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh TPU TOMOIIH
(bU3UYECKUX METOJIOB, B ONMCAHUU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
npeamnoyioxkeHue  (TUMOTe3y),  pas3auyaTh U HUHTEPIPETHPOBATH
MOJIYYCHHBIH pe3yibTaT, HAXOJUTh OIIMOKM B XOJI€ OIbITa, JeNiaTh
BBIBOJIBI TI0 €T0 pe3ysIbTaTaMm;

e IPOBOJIUTH OMBITHI 110 HAOTIOACHUIO PU3NYECKUX SIBICHUN WIH QU3HUIECKUX
CBOMCTB Teis: GOopMyIHpOBaTh MPOBEpPAEMbIC MPEANOIOXKEHU, COOUPATh
YCTaHOBKY U3 MPEIOKEHHOTO 000pYyI0BaHUs, 3aIIUCHIBATh XOJ] OMbITA U
dbopMynHpoBaTh BHIBOBL

e BBHITIOJIHATDH MPSMbIE U3MEPEHHUS PACCTOSIHUS, BPEMEHHU, MACChI Tela, 00bEMa,
CWJIBl M TEMIIEpaTyphl C HCIOJIb30BAHUEM aHAJOTOBBIX M LU(POBBIX
npuOOpOB, 3alUCHIBATh TOKa3aHUs MPUOOPOB C YUYETOM 3adaHHOMN
a0COIOTHOM MOTPEITHOCTH N3MEPEHUH;

e IPOBOJIUTH MCCJIEIOBAHUE 3aBUCUMOCTH OJIHON (PU3MUECKOW BETUYHHBI OT
IpPYrol C UCIHOJb30BaHUEM IMPSAMBIX H3MEPEHUN (3aBUCHUMOCTH MYTHU
PAaBHOMEpPHO JBWXKYILETOCA Tela OT BPEMEHHU JBUKEHHS TeJa, CHUJIbI
TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEN TEN
Y HE3aBHCUMOCTH CHJIbI TPEHUS OT IUIOMIAN COMNPUKOCHOBEHUS TEJl, CHIIbI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BHITAIKUBAIOUWIEH CUIIBI OT 00BEMA
NOTPYKEHHON YacTH Tesla U OT IJIOTHOCTH KUIAKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUM
TUTABaHUS TEJ, YCJIOBUN PaBHOBECHS pbhluara W OJOKOB), Y4aCTBOBAThH B
IJJAHUPOBAHUM y4€OHOTO UCCIEJOBaHUs, COOUpaTh YCTAHOBKY W
BBINIOJIHSITh M3MEPEHUSs, CleAysd MPEeJIOKEHHOMY IUJIaHy, (UKCHUPOBATh



pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEIMYUH B BUJIC
MPEIOKEHHBIX TaONHI] U TpauUKOB, JAENaTh BHIBOABI MO pe3yJbTaTam
WCCJIEIOBAHUS;

e IPOBOJAUTHL KOCBEHHBbIE W3MEpPEHUs] (PU3MYECKUX BEIUYUH (IIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOrOo Tejla, CWiIa TPEHHUS CKOJbXKEHUS,
JTaBJICHWE  BO3/AyXa, BBITAJIKMUBAIOIIAs  CWiIa, JEUCTBYOIIas  Ha
NOTPYKEHHOE B JKUJIKOCTh TeNO, KOAX(D(PUIMEHT TMOJIE3HOTO JEHCTBUS
IPOCTBHIX MEXaHU3MOB), CIHEays TMPEIIOKCHHOW WHCTPYKIUU: TIPU
BBITIOJIHCHUU HU3MEPEHUN CcOoOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYHCIISITH 3HAUCHUE UCKOMOW BEJIMYMHBIL;

e COOMIONIATh TIPaBUJIa TEXHUKU O€30MaCHOCTU NpH padoTe ¢ J1abopaTOPHBIM
o0opy10BaHUEM;

e YKa3bIBaTh MPUHIMUIBI JCHUCTBUS TMPUOOPOB U TEXHUUECKUX YCTPOMUCTB:
BEChl, TEPMOMETpP, IUHAMOMETp, COOOIIAOIIMECS COCYAbl, OapoMmerp,
phIyar, MOABMKHBIN U HEMOABWKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTH;

e XapaKTepU30BaTh MPUHIMIBI  JEUCTBUS  M3YyUYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOHM Ha MX oOmucaHus (B TOM YHCIE:
MOAIIMUITHUKHA, YCTPOMCTBO BOJOMPOBOJA, THAPABIMYECCKUNA  TIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOK HACOC, APEOMETP), UCIIOJIb3YSl 3HAHUS
0 CBOMCTBaxX (pU3MUYECKHUX SBJICHUM M HEOOXOJIMMBbIE (DPU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

o IPUBOIUTH MPUMEPHI (HAXOAUTHh HHPOPMAIIHIO O PUMEPAX) MPAKTUUECKOTO
UCIIOJIb30BaHUs (U3MUECKUX 3HAHUH B TOBCEAHEBHOW JKU3HU IS
obecrieueHus: 0O€30MaCHOCTH TpH  OOpalleHHWH ¢ TIpudopamMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHHUS 3J0POBbS W COOJIIOICHUS
HOPM 3KOJIOTUYECKOTO TIOBEAECHUS B OKPYIKAIOIIEN CpEE;

¢ OCYIIIECTBIISATh  OTOOpP HMCTOYHMKOB uHGMopmanmuu B HuTepHere B
COOTBETCTBHH C 33IaHHBIM MTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINXCS
3HAHUW W MNOyTEM CpPaBHEHUS PA3IUYHBIX HMCTOYHUKOB BBIACIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

e ICTIOJIb30BaTh NPH BBIIIOJTHEHUN YUYEOHBIX 33aJaHUIl HAYyYHO--MOMYJISPHYIO
AUTEPATYpy (PU3MUECKOTO COJAEpKaHHS, CIPaBOYHbIE MaTepualbl,
pecypebl cet HTEpHET, BlIaieTh NpUéMaMHi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAINHU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

e CO3/1aBaTh COOCTBEHHbIC KpPAaTKHWE MHUCbMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOpMAIK (HU3UIECKOTO COACPKAHUSA, B TOM
yyucie MyOJIMYHO JeNaTh KpaTKue COOOIICHHSI O pe3yJbTaraX MPOEKTOB
WM Y4eOHBIX HCCIENOBAaHUM, MpPU HSTOM TIPAMOTHO HCIOIb30BaTh



W3YYEHHBbIA TOHATUIHBIM ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYILJICHUE NIPE3CHTALEH;

e[IPU BBINOJIHEHUH Y4YEOHBIX TPOEKTOB M HCCJIEAOBAHUNA pPaCIpEeaessTh
00s3aHHOCTH B TpYINIE B COOTBETCTBHM C IOCTaBJICHHBIMHU 3aJadyaMH,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, AaJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKAaTUBHOE B3aUMOJCHUCTBUE, YUYUTHIBASI MHEHUE OKPYKAFOLIUX.

K xoniy oOyuenusi B 8 Kiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e ICIIOJIb30BaTh IIOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JBUKCHHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS BEILECTBA, KPUCTAJUIMYECKHUE U
amop(Hble TeJa, HACBHIEHHBI M HEHACHIIEHHBIA TMap, BIAXKHOCTb
BO3/yXa, TeMIlepaTypa, BHYTPEHHss DHEPIUs, TEIUIOBOM JBUIATEllb,
AJIEMEHTAPHBIN AJIEKTPUYECKUH 3apsill, DIEKTPUUECKOE I10JI€, IIPOBOIHUKH
U IUDJICKTPUKH, ITOCTOSTHHBIN 3JIEKTPUUYECKUM TOK, MArHUTHOE I10JIE;

e paznuyaTh SBJICHUS (TEIUIOBOE pACIIUPEHUE W CXaThe, TeIrvlonepeaaya,
TEILUIOBOE PAaBHOBECHE, CMAYMBAHUE, KANMJUIAPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJCHCAIUsl, IJIaBJIeHUe, KpucTaum3anus (OTBEp/AEeBaHUE), KUIICHHE,
TEeIIonepeaayda (TEIIONpOBOAHOCTS, KOHBEKIHs, U3IIyYEHHUE),
JJIEKTpU3aLus TeJl, B3aUMOJECUCTBUE 3apsA0B, JEUCTBUS DIIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHE, B3aUMOJCHCTBUE MAarHuTOB, JEUCTBUE
MarHUTHOI'O I0JI HAa IPOBOJAHHUK C TOKOM, JIEKTPOMAarHUTHAsI MHIYKIIHSI)
II0 ONUCAaHHUIO HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
J€MOHCTPUPYIOLIUX TaHHOE (PU3NUECKOE SBJICHUE;

epacro3HaBaTh MPOSABIECHUE  U3YYEHHbIX  (U3MUECKUX  SBICHUH B
OKpY’)XalollleM MHupe, B TOM 4Hcle (U3HUECKUE SIBJICHHUS B MPUPOJE:
IIOBEPXHOCTHOE HATKEHUE U KallWUIAPHBIE SBICHUA B IPUPOLE,
KpUCTaJIbl B mpupoxae, uznydeHue ConHma, 3aMmep3aHUEe BOJOEMOB,
Mopckue 0pu3bl, 00pa3oBaHHE POCHI, TyMaHa, HHEsl, CHETa, 3JIEKTPUUECKUE
ABJIEHUSI B aTMoc(epe, 3JIEeKTPUUECTBO >KUBBIX OPraHU3MOB, MarHUTHOE
noje 3emiH, Apeld MoaI0COB, pOJib MAarHUTHOTO TOJS JUIsl JKU3HM Ha
3emiie, NOJSPHOE CUSIHUE, IIPU 3TOM IEPEBOAUTH ITPAKTUYECKYIO 3a]a4y B
y4eOHYI0, BBIIETATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3HMUECKUX
SIBJICHUM;

e OMIMCHIBATh M3YYECHHbIC CBOMCTBA Tel M (U3MUYECKUE SBICHUS, MCTOIb3YS
¢usnyeckue BeIUYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPTUs, KOJIMYECTBO
TEIUIOTHI, YJEJIbHAasA TEIUIOEMKOCTb BEIIECTBA, YACIbHAs TEIUIOTA
IUIaBJICHMS], yJEeJabHAas TEIUIOTa NapooOpa3OBaHMs, yJeibHAas TEIIOTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOr0 JACHCTBUS TEIUIOBOM



MAIlIMHBI, OTHOCUTEIIbHAA BIAXXHOCTh BO3/yXa, JJICKTPUUYECKUW 3apsij,
CUJIa TOKA, JJICKTPUUYECKOE HAIpPSKEHUE, COMPOTHUBIIEHUE IPOBOJIHUKA,
yIEIbHOE  CONPOTHUBJICHUE  BEIIECTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTr0 TOKa), TMpPU  ONUCAHWUU MPABUIBHO  TPAKTOBAaTh
(bU3UYECKU CMBICT HMCTOJb3yEMbIX BEIUYUH, O003HAUCHUS U EAUHUIIBI
bU3UYECKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JIAHHYIO
bU3UYECKYI0 BEJIMYMHY C JAPYTMMU BEIWYMHAMH, CTPOUTH TpapuKu
U3YUYEHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEIUYMH;

e XapaKTepU30BaTh CBOMCTBA Tey, (U3UYECKUE SBICHUS U MPOIIECCHI,
UCIIOJIb3YSl OCHOBHBIE MOJOXKEHUSI MOJIEKYJISPHO--KHUHETUYECKON TEOpHUH
CTPOCHHMS BEIIECTBA, MPUHIIUIN CYMNEPIO3UIMU MoJiel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiia, 3akoH OMa JyIs ydacTKa IEerH, 3aKOH
Jxoyns—JIeHua, 3akOH COXpAaHEHUs DJHEPruu, IMpU OSTOM J1aBaTh
cioBecHY0 (OPMYJIMPOBKY 3aKOHAa W 3aIllMCHIBaTh €r0 MaTeMaTUYeCKOe
BBIPAXKEHHUE;

¢ O0BSCHATh (U3UYECKHE TPOIIECChl M CBOWCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CUTYaIIMi MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BHIABISATH
PUYUHHO-CIIC/ICTBEHHBIC CBSI3U, CTPOUTh OOBICHEHHUE U3 1—2 JTIOTMYECKUX
IaroB ¢ omopod Ha 1—2 W3y4YeHHBIX CBOMCTBA (PU3MYECKUX SIBICHUH,
(U3UYIECKUX 3aKOHOB MUJTH 3aKOHOMEPHOCTEH;

e pemaTh pacu€THHIC 3a1a4M B 2—3 JCHCTBUSI, UCIIONIB3YS 3aKOHBI U (POPMYJIBI,
CBS3bIBAKOIINE (DU3WUYECKUE BEJIWYMHBI: HAa OCHOBE aHajau3a YCIOBHS
3aJ]a4y 3aMMChIBaTh KPATKOE YCIIOBUE, BBISIBISTh HEIOCTATOK AAHHBIX JJIS
peleHus 3aadu, BRIOMPATh 3aKOHBI U (DOPMYIIBI, HEOOXOIUMBIE IS €€
pellieHusl, MPOBOJUTH Pacu€Thl W CpaBHUBATh IOJYYEHHOE 3HAYCHUE
(br3UYIeCKON BEJIMUMHBI C H3BECTHBIMU JIAHHBIMU,

e PACIO3HABATh MPOOJIEMBI, KOTOPBHIE MOXHO PEUIUTh MOpPU TTOMOUIU
(GU3UYECKUX METOJOB, HCIIOIL3Ys OINHUCAHUE HCCICIOBAHMS, BBIICISATH
MPOBEPSEMOE  MPEAIOI0XKEHUE, OIECHUBATh NPABUIBHOCTh MOPSJIKA
MIPOBEACHUS UCCIICIOBAHMS, JI€1aTh BBIBOIbI;

e IPOBOJUTH OIBITHI TTO HAOIOICHUIO (PU3HYECCKUX SBICHUN MW (PU3MICCKUX
CBOMCTB TeJ (KalWIISPHbIC SIBJCHUS, 3aBUCUMOCTD JIaBJICHUS BO3JyXa OT
ero o0bEéMa, TeMIepaTypbl, CKOPOCTH MPOIECCca OCTHIBAHUS U HAarpeBaHUs
MpU U3JIYYCHHH OT IIBE€TAa H3JIydaroliei (IMOTJIOMAroIel) MOBEPXHOCTH,
CKOPOCTh HCIIAPE€HUs BOABI OT TEMIEPATYPhl KUAKOCTH W IUIOMIAAU €€
MMOBEPXHOCTH, OJJEKTPU3ALMS TEJI W B3aUMOJICMCTBUE DSJIEKTPUUYECKUX
3aps/IoB, B3aMMOJICMCTBUE TMOCTOSIHHBIX MAarHUTOB, BHU3yalHd3alUs
MarHuTHBIX IOJICH IMTOCTOSIHHBIX MAarHUTOB, JCHUCTBUS MAarHUTHOTO I10JISI HA
MPOBOJTHUK  C  TOKOM, CBOMCTBa  JJIEKTPOMAarHuTa,  CBOMCTBa



ANEKTPOJABUTATENS TMOCTOSHHOTO TOKa): (OpMYIHUPOBATH MPOBEPSIEMBbIC
MIPENO0JIOAKEHUS, COOUPATh YCTAHOBKY M3 MPEJJI0KEHHOTO 000PYI0BaHUS,
OMUCHIBAThH XOJI OMbITa U (POPMYJIHPOBATH BHIBOBI,

e BBIMIOJIHATH MPSAMBIE U3MEPEHUSI TEMIEPATYPhl, OTHOCUTEIIBHON BIAXKHOCTH
BO3JyXa, CHWJIBI TOKA, HAINPSIKEHUS C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpOB M JATYMKOB (DU3UUYECKUX BEJIWYUH, CPAaBHUBATH PE3yIbTAThI
U3MEPEHUN ¢ yuéTOM 3aJJaHHON a0COIOTHOM MOTPENTHOCTH;

e IPOBOJUTH HCCIETOBAHUE 3aBUCUMOCTH OJHON (PU3MYECKON BEITUYUHBI OT
IpPYroll ¢  UCIHOJB30BAHUEM  TNPSIMBIX  HU3MEpPEHUU  (3aBUCUMOCTH
COINPOTHUBIICHUS IPOBOJHUKA OT €ro UIMHBI, IUIOMIAAX TMOIEPEYHOTO
CEUCHUS U YAEIBbHOTO COIPOTUBIICHUS BEIIECTBA TPOBOJIHUKA, CUJIbI TOKA,
UMIYyLIEr0 4Yepe3 IMPOBOJAHUK, OT HANPSHKEHUS Ha  MPOBOJIHHKE,
UCCIIEOBAHME TOCJEIOBATEIIBHOIO U  IMAapajuIEJIbHOTO  COCAUHEHUMU
IIPOBOJIHMKOB): IIJIAHUPOBATh HCCIIEJOBaHUE, COOMpPATh YCTAaHOBKY U
BBITIOJIHSITE M3MEPEHUS, CIeAys MPEeIOKEHHOMY IIIaHy, (UKCHUPOBATh
pe3yabTaThl TOJIYYEHHOW 3aBUCMMOCTH B BHJI€ TaOiUI[ U Tpadukos,
JIeJIaTh BBIBOJIBI [0 PE3YJIbTaTaM HUCCIEA0BAHUS;

¢ IPOBOJAUTHL KOCBEHHBIC W3MEpPCHUS (U3MYECKUX BeIUUUH (yAeibHas
TEIUIOEMKOCTh ~ BEIECTBA, COMPOTHUBICHUE TMPOBOJIHHKA, pabora W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHMPOBATH HM3MEPEHHs, COOHpaTh
AKCIIEpUMEHTAJIBHYI0 YCTAHOBKY, CIEAys IPEIJI0OKECHHOU WHCTPYKLUHU, U
BBIYMCIIATh 3HAUEHHUE BEJINYNHBI,

e COOJIIO/IATh TIPAaBWJIA TEXHUKH O€30IMAaCHOCTH IMpHU padore ¢ JabopaTOpHBIM
00opy10BaHUEM;

e XapaKTEpHU30BaTh TMPUHLMIBI  JEUCTBHS  HM3YyUYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OMNOpPOM Ha HX ONHCcaHus (B TOM YHCIE:
CUCTEMa OTOIUICHHUS IOMOB, THTPOMETp, MapoBasi TypOHWHA, aMIlepMeTp,
BOJIBTMETP, CUETUMK BJICKTPUYECKOU 3SHEPIUH, 3JIEKTPOOCBETUTEIIBHBIC
npuOOpPbI, HATPEBATEIBHBIE AIEKTPONIPUOOPHI (IPUMEPHI), IEKTPUUECKUE
IPEAOXPAHUTENH, ANEKTPOMArHUT, 3JIEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTIONIb3Ys 3HAHMUS O CBOMCTBaxX (DM3MYECKUX SBICHUA U HEOOXOIAMMBIC
dusznyueckre 3aKOHOMEPHOCTH;

e PACIIO3HABATh MPOCTBIE TEXHUYECKUE YCTPOMCTBA H H3MEPUTEIbHBIC
npuboOpsl TO CXeMaM © CXEMaTHYHBIM PHCYHKaM  (KUJIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TMTPOMETP, ABUTATEIb BHYTPEHHETO
CrOpaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI 3JEKTPUUECKUX
LENEN C MOCIEOBATENBHBIM U MMAPAIUICIIBHBIM COCAUHEHUEM JJIEMEHTOB,
paziinyas yciaoBHbIE 0003HAUECHUS 3JIEMEHTOB AJIEKTPUUECKUX LIETIEH;



e IPUBOIUTH NPUMEPHI (HAXOAUTh HHPOPMALIMIO O MPUMEPAX) MPAKTUUECKOrO
UCIIOJIb30BaHUsl (U3MYECKUX 3HAHUM B IOBCEAHEBHOM JKU3HU A
oOecrieyeHusi 0€30MAaCHOCTH MpU  oOOpamieHMM ¢ npudbopaMu U
TEXHUYECKUMHU YCTPOICTBAMHU, COXPAHEHUS 3A0pPOBbS U COOJIIOIECHHUS
HOPM 3KOJIOTHYECKOTO OBEACHUS B OKPYKAIOILEH CpeJie;

¢ OCYIIECTBIISATh  MOUCK HMHPOpMalUUU  (PU3NYECKOTO  COAEPKAHUA B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CPaBHEHUS
JOTIOTHUTENIbHBIX ~ MCTOYHUKOB  BBIAENATH HMH(GOpMAIUIO, KOTOpas
ABJISIETCS] POTUBOPEUMBOM MIIM MOXKET ObITh HEJOCTOBEPHOI;

* CIIOJIH30BaTh MPU BBINOJIHEHUM YYE€OHBIX 3aJaHUN HAay4YHO--TIOMYJISIPHYIO
AUTEepaTypy (PU3NYECKOTO  COJEp)KaHUs, CIPABOYHBIE MaTepHAaIbI,
pecypcel cetu MHTepHeT, BlageTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusi HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;

¢ CO3/1aBaTb COOCTBEHHbIE NHUCHBMEHHBIE M KpAaTKUE YCTHbIE COOOIICHMS,
00006mas wHOpMalMIO U3 HECKOJBKUX HMCTOYHUKOB (DU3NUECKOTO
colepKaHUsi, B TOM 4YHCIe NYOIMYHO TMPEACTABIATH PpPE3YyIbTaThl
NPOEKTHON WIJIM MCCIE0BATENIbCKOM NEATEeIbHOCTH, MPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh U3YYEHHBIM MOHATUMHBIA anmapaT Kypca (U3UKH,
COIIPOBOX/1AaTh BBICTYIUIEHUE MTPE3CHTALUEH;

e[IpM BBINOJIHEHUH YYEOHBIX NPOEKTOB M HCCIEAOBaHUN (PU3NUECKUX
IPOILIECCOB PACIpENesaTh OO0S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMU 3aJjauaMU, CIICJUTH 3a BBIIIOJHEHUEM ILJIaHA JEUCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKJIAJ B
JeSITeNIbHOCTD IPYIIIbl, BEICTPAaUBATh KOMMYHHUKAaTUBHOE B3aUMOJEICTBHE,
HPOSIBJISIS TOTOBHOCTH pa3periaTtbh KOH(QIUKTHL.

K kxoH1ly oOyueHus B 9 kjacce npeJMETHbIC Pe3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOMMUXCS YMCHUI:

¢ CIIOJIB30BAaTh  IOHATHUSA: CHCTEMa OTCYE€Ta, MaTepualibHas  TOYKa,
TPAaeKTOPHsI, OTHOCUTEIBHOCTh MEXaHMYECKOro ABIKEHUS, nedopmanus
(ympyrasi, TacTUYecKas), TpPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTb W TEPETpy3KH, LIEHTP TSKECTH, aOCONIOTHO TBEPAOE TEIO,
LEHTp TSDKECTU TBEPIOrO Teja, paBHOBECHE, MEXaHUUYECKHE KOJIeOaHus U
BOJIHBI, 3BYK, WH(pPa3ByK U YJIbTPa3BYK, 3JCKTPOMArHUTHBIC BOJHBI,
IIKaJia 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U AalIbHO30PKOCTH,
CHEKTPbI UCIYCKaHUs U MOTJIOIIEHus, ab(a-, 6eTa- U raMMa-u3IydeHHs,
U30TOIIbI, SIZIEPHAsI SHEPIeTHKA,;

epaznuyaTh SABJICHHA (PaBHOMEPHOE W HEPABHOMEPHOE MPSMOJIMHENHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSMOJIMHENHOE ABUKEHHE, CBOOOIHOE
MaJICHUE TeJl, PABHOMEPHOE JBUKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBUE



TEJI, pEaKTUBHOE NBIDKEHUE, KOleOaTelbHOEe IBM)KCHHE (3aTyXalolue u
BBIHYKJCHHbIE KOJIEOaHUs1), pE30HAHC, BOJHOBOE JIBH)KEHHE, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAKECHHE W TPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3lio’KeHUEe OEIoro cBeTa B
CIeKTp ® CIOXEHHE CIEKTPalIbHBIX I[BETOB, JMAWCIEPCHS  CBETa,
€CTECTBEHHAs! PaTMOAKTHBHOCTh, BOSHUKHOBEHHUE JMHEHYATOTO CIIEKTpa
M3JTyUYCHHS) TI0 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHHUE;

e PAcTO3HaBaTh  MPOSBICHHWE W3YYCHHBIX  (HU3MYECKHX  SBICHUH B
OKpyXXaromeM Mupe (B TOM 4ucie (QU3NYECKHe SIBICHUS B TPUPOJE:
NPUJINBBI ¥ OTJIHMBBI, IBHKEHHUE TuiaHeT COJTHEUHOW CHCTEMBI, peaKTHBHOE
JIBW)KCHUE IKUBBIX OPTaHW3MOB, BOCIPHUSITHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEWCMUYECKHE BOJHBI, I[yHaMH, 0JXO, IIBeTa Tell,
ONTUYECKHUE SIBICHUS B MPHUPOJE, OMOIOTHMYECKOE IEHCTBUE BHUIUMOTO,
yIbTPaQHOICTOBOTO W PEHTICHOBCKOTO H3JIYYCHUH, €CTECTBECHHBIN
paMoOaKTUBHBIA (DOH, KOCMHYECKHE JIYYH, PAAMOAKTUBHOC H3ITYUCHHE
NPUPOTHBIX MHUHEPAJIOB, JCHCTBHE pPATUOAKTHBHBIX W3Iy4eHUH Ha
OpPraHMW3M YeJIOBEKa), MPH ITOM IEPEBOJUTH MPAKTUYCCKYIO 3a1ady B
yueOHYI0, BBIIENATh CYIIECTBEHHBbIE CBOWCTBA (MpU3HAKK) (HU3UUECKUX
SIBIICHUI;

¢ ONTUCHIBATh M3YUYEHHBIE CBOICTBA Tel U (PU3MYECKUE SBICHUS, UCTIOIB3YS
¢usznueckre BEeTUYHHBI (CpEHSIE W MTHOBEHHass CKOPOCTh Teja TMpHu
HEPAaBHOMEPHOM [IBIJKEHUH, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CUJa YNPYroCTHU, CHIIA TKECTH, YCKOPEHUE
CBOOOJHOTO TAJEHUs, BEC Tejla, UMIYJIbC TeNa, WMITYJIbC CHJIbI,
MexXaHudeckass padoTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HaJ[ TMOBEPXHOCTHIO 3€MJIM, TOTCHIIMANbHAS DHEPIHsl CHKATOU
NPYXUHBI, KWHETUYECKas OHHEPrus, TIOJMHAS MEXaHW4YecKas dSHEeprws,
HepuoJ U 4acToTa KoneOaHuil, JIMHA BOJIHBI, TPOMKOCTb 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEJOMIICHHUS Cpeibl), IPU ONMHMCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UYECKHA CMBICT HCIONIB3YEMbIX BEIHYMH,
0003HaueHUsI W CAWHHIBI (U3MYECKUX BEITUYHH, HAXOIUTHh (POPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIMYUHY C IPYTUMH BEIMYUHAMH,
CTPOUTH IrpapMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BETUYHH;

e XapaKTEepH30BaTh CBOMCTBA TeJ, (U3NYECKUE SBJICHUA U MPOLECCHI,
UCIIOJNIb3Ysl 3aKOH COXPAHEHHs] SHEPTUH, 3aKOH BCEMHPHOTO TATOTEHUS,
NOPUHLUI CYNEPHO3UIUN CHUJI, TPUHIUI OTHOCUTEIbHOCTH [amumies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUS HMMITYJIbCa, 3aKOHBI OTPaXEHHUS U
MPETOMJICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MacCOBOTO YHCEN



NP SIIGPHBIX PEAKIUAX, TMPU ATOM J1aBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa U 3aMUCBIBATh €r0 MaTeMAaTUYECKOE BHIPAKEHHUE;

¢ 00BSACHATH (U3NYECKHE TPOIECCHl M CBOWCTBA Tel, B TOM 4YHCIEC U B
KOHTEKCTE CHUTYaIlUi MPaKTUKO-OPUCHTUPOBAHHOTO XapaKTepa: BBISBIATH
OPUYUHHO--CIICJICTBEHHbIE  CBSI3M, CTPOUTb OOBsICHEHHWEe U3 2-3
JOTHYECKUX IIaroB C OMOpPOW Ha 2—3 M3y4YeHHBIX CBOMCTBA (PH3MUECKHUX
SABIIEHUH, PU3NIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

e pelIaTh pacu€THHIC 3a/1au (OMUPAOIINECS HA CUCTEMY U3 2—3 ypaBHEHHH),
UCTIONB3YsI 3aKOHBI U (POPMYJIBI, CBSA3BIBAIOIINE (DU3MUECKHUE BEITUYHHBI:
HAa OCHOBE aHaju3a YCJIOBMS 3aJadyd 3allMChIBaTh KpPAaTKOE YCJIOBHE,
BBISBJISATH HEJOCTAIONINE WM U30BITOYHBIC JaHHBIC, BRIOMPATh 3aKOHBI U
(dbopMyITBl, HEOOXOIUMBIE JIJIST PEIICHHUS, IPOBOJIUTH PACUETHI M OIICHUBATH
PEATHCTUYHOCTH TOJTYYEHHOTO 3HAUCHUS (PU3NICCKOIN BEITMUNHEI;

e pacmo3HaBaTh TMPOOJIEMBI, KOTOPHIE MOYXHO PEIIMTh MPH ITOMOIIH
(U3NYIECKUX METOJIOB, HCIIOJIb3Ysl OIHMCAHWE WCCIICIOBAHMS, BBLICISATH
NpoOBEpSIEeMOE  TPEATOIOKEHHE, OICHWBATh TPABUIBHOCTh TOPSAKA
NPOBEJICHUS  WMCCIICIOBAHUsSA, JieJaTh  BBIBOABI, HMHTEPIPETHPOBATH
pe3yabTaThl HAOIOICHUI U OTIBITOB;

e IPOBOJUTH OIBITHI 110 HAOTIOICHHUIO (PUBHYECKUX SBICHUN WIH (U3NUECKUX
CBOMCTB Ten (M3ydeHHe BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUs
SHEPrUH, 3aBHCHUMOCTH IEpPHOJia KOJeOAHUIl MPY>KMHHOTO MAasTHHKA OT
MaccChl Tpy3a M KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTb OT AMIUIATYbI
MajblX  KoJieOaHWM,  MPSMOJUHEHMHOE  paclpoCTpaHEHHWE  CBETa,
pasnokeHue Oenoro cCBeTa B CIEKTpP, U3YUYEHUE CBOWMCTB M300paKCHHS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B COoOHparomen
JWH3E, HAOJIOJECHUE CIUIOMIHBIX M JIMHEHYaThIX CHEKTPOB HU3ITYyUCHUS):
CaMOCTOSITEJILHO  cOOMpaTh yCTAaHOBKY M3 HW30BITOYHOro Habopa
o0OpynOBaHUs, ONHCHIBAaTH  XOJl OMbITAa W  €ro  Pe3yJbTaThl,
dbopMynHpOBaTH BHIBOBL

¢ IPOBOJIUTH TPU HEOOXOAMMOCTH CEPHUI0 MPSMBIX W3MEPEHHM, OINpeaess
cpeaHee 3HAaYeHHE H3MepseMoil BenMYuHBl ((POKYCHOE paccTOsHUE
coOuparomieii JTUH3bI), OOOCHOBBIBATH BBIOOp crHoOcO0a HW3MEPECHHUS
(u3MepuTenbHOro Npubdopa);

¢ IPOBOJIUTH  MCCIIEJOBAHUE 3aBUCUMOCTEH  (U3MYECKUX BEIMYUH C
WCIIOJIb30BAaHUEM TPSIMBIX HU3MEPEHHH (3aBUCHMOCTH TYTH OT BpPEMEHHU
MpU PaBHOYCKOPEHHOM JIBIDKEHHWHM O€3 HadaJdbHOW CKOPOCTH, Mepruoaa
KOJIeOaHM MaTeMaTHYeCKOTO0 MasTHHUKA OT JUIMHBI HHUTH, 3aBUCHUMOCTHU
yria OTPaXEHUs CBETa OT yria MaJeHUs W yria TpeOMJICHHUS OT yrJia
MajieHus): TIUIAHUPOBAaTh HCCIEAOBAHHWE, CaMOCTOATEIHLHO COOHMpATh



YCTaHOBKY, (DUKCHPOBAaTh PE3ylbTaThl IMOJYYCHHOW 3aBHUCHUMOCTH
dbu3MYecKUX BEIWYUH B BHUAEC TaOMUIl U rpadUKOB, JEIaTh BBIBOABI IO
pe3ysIbTaTaM MCCIICOBAHUS;

¢ IPOBOJIUTh KOCBEHHBIC W3MEPEHUS (DU3UUCCKUX BEIMYMH (CPEIHSSI
CKOPOCTh M YyCKOpEHHE Tejla TMpPU PABHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOrO MaJeHus, KECTKOCTb MPYXKUHBI, KOIPDUIHEHT
TPEHHSI CKOJIBKCHHsI, MEXaHWYeckas padoTa W MOIIHOCTh, YacTOTa M
nepuoy; KoJIeOaHWH MAaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOMpAIONICH JIMH3BbL, PAAUOAKTHBHBIA  (OH):
TUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMCHTAIBLHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICTys MPEIIOKCHHOW MHCTPYKIIUH, BBIYUCISATH
3HAUCHWE BEJIMYUHBI U aHATM3UPOBATH MOJYUCHHBIC PE3YIbTAThI C YUYETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

e COOJIFO/IaTh TIPAaBWJIA TEXHUKHU OE30IMACHOCTH IMPHU padoTe C JabopaTOPHBIM
o0opy1I0BaHUEM;

epa3IMYaTh OCHOBHBIC TPU3HAKUM M3YYCHHBIX (DHU3UYCCKUX MOJICIICH:
MaTepHalibHass TOYKa, a0COJIOTHO TBEPAOE TEJIO, TOYCUHBIH HMCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IIAaHETapHas MOJICJIb aToMa, HYKJIOHHas
MOJIeNTb AaTOMHOTO S]1pa;

e XapaKTEepHU30BaTh TMPUHLMIBI  JCHUCTBUS  M3YYEHHBIX MPUOOPOB |
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmNHcaHus (B TOM YHCIE:
CIUJOMETP, NATYUKH TIIOJOKEHUS, DPACCTOSHUA W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckorn, (Qoroanmapar, ONTHYECKHE CBETOBOJIBI,
CIIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCHOIB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBICHHMH MW  HeoOXoauMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

* CTIOJIH30BAaTh CXEMbl U CXEMATUYHBIE PUCYHKH HM3YyUYEHHBIX TEXHHUUECKUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOIIECCOB
IpU perieHUH y4eOHO--TIPAKTUYECKUX 3a/iad, ONTUYECKUE CXEMBI s
MOCTPOCHHMS N300paKEHUH B TJIOCKOM 3€pKajie M COOMpPArOIIeH INH3E;

o IPUBOIUTH MPUMEPHI (HAXOAUTHh HHPOPMAIIHIO O TIPUMEPAX) MPAKTUUECKOTO
UCTIONIb30BaHUS  (U3MUECKUX 3HAHUN B TOBCEAHEBHOW JKU3HU A
oOecrieueHusi 0€30MACHOCTH TMpH  OOpamieHuH ¢ mpudopaMud H
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBbS W COOJIIOICHHUS
HOPM DKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

¢ OCYIIIECTBIISAITh  MOUCK HWHPOpManuu  (PU3NIECKOTO  COAEPKAHUS B
HNuTeprHete, caMOCTOSITENNBHO (hOPMYTUPYS MMOUCKOBBIN 3aMpoc, HaXOIUTh
MyTH OINPEACIICHUS JTOCTOBEPHOCTH TOJYYCHHOW WH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUH U JTOTIOTHUTEIHbHBIX UCTOYHUKOB;



* CIIOJIH30BaTh MPU BBINOJIHEHUN YYE€OHBIX 3aJaHUN HAay4YHO--TIOMYJISPHYIO
AUTEpaTypy (PU3NYECKOTO  COAEp)KaHUs, CHOPABOYHBIE MaTEpHAJIbI,
pecypcel cetn MHTepHeT, BiageTs npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HH(POpPMALUMU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

¢ CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE W YCTHBIE COOOUIEHUS HA OCHOBE
UH(pOpPMALIMK U3 HECKOJIBKUX HCTOYHMKOB (PUIMYECKOTO COAECpKaHUA,
nyOIMYHO MPEACTABIATh PE3yabTaThl MPOSKTHOMN MIIM UCCIEA0BATENbCKON
NEeSATENbHOCTH, TMPU OSTOM TPaMOTHO  UCIOJIb30BaThb  U3YUYEHHBIH
NOHSATUMHBIA amnmapaT u3y4aemoro paszzena (U3MKH U CONPOBOXKIATH
BBICTYIIJICHUE TMpEe3eHTalMe ¢ y4€TOM OCOOEHHOCTEeH ayauTOpuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Paznen 1. ®u3uka u e€ poJib B NO3HAHMHN OKPY/KAIOLIEro MUpa
b K
1.1 ®dusurka - Hayka o0 pUpoJIe 2 nommorexa 110
https://m.edsoo.ru/7f416194
1.2 dusnueckre BEIMINHEI 2 1 bubmorexa LOK
https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EctecTBeHHOHAYYHBIN METO/T TO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasnen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BellleCTBA
bu6 OK
2.1 CrpoeHue BelecTBa 1 nosmorexa L
https://m.edsoo.ru/7f416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII ’ 1 bubnuoreka [JOK
) BEIIECTBA https://m.edsoo.ru/7f416194
bu6 K
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 nommotexa [0
https://m.edsoo.ru/7f416194
Wroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
3.1 Mexannueckoe OBMKCHHE 3 bubmorexa [IOK
https://m.edsoo.ru/7f416194
3.2 HNuepuus, macca, IJI0THOCTh 4 1 bu6nmoreka [JOK




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

bubmuoreka [JOK

3.3 Cwuna. Bunpr cun 14 2
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya qaBneHust TBEPAbIMU 3 bubnuorexa [JOK
' TEJIaMH, JKUJKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBlIeHME KUIKOCTH 5 bubnmorera [TOK
https://m.edsoo.ru/7f416194
b K
4.3 ATtMochepHoe naBiIeHNE 6 nommorexa O
https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
> Pabora ¥ MOMEOCTE 3 ! hitps:/m.edsoo.ru/7f416194
5.2 [IpocThie MeXaHU3MBbI 5 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
5.3 MexaHunueckas 3Heprust 4 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 12




8 KUIIACC

KoaunyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aejoB H TeM nmudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Paznen 1. TensioBble IBJIEHUS
1.1 Ctpoenue u CBOICTBA BEIECTBA 7 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
1.2 TermoBbie MpOLECCHI 21 1 5 bubmorexa LOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DiiekTpruyeckne 1 MarHuTHbIE SIBJICHUSI
51 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TElla 7 1 bubnuoreka [IOK
' U UX B3aUMOIeHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOSIHHBIN 2IIEKTPUUYECKUIT TOK 20 1 7 nommoreka Il
https://m.edsoo.ru/7f4181ce
2.3 Mar»uTHEIE SIBJICHHUS 6 1 1.5 bubnmorexa [IOK
https://m.edsoo.ru/7f4181ce
2.4 DNEeKTpOMarHuTHask UHIYKIUS 4 Eubmorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE BpeMst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Paznen 1. Mexanuveckue siBJIeHUSA
11 MexaHn4ecKoe JIBMKEHHUE U CTIOCOOBI €T0 10 | bubmmoreka [{OK
' ONKCaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumoperictBue Ten 20 1 3
s https://m.edsoo.ru/7f41a4a6
bub6 OK
1.3 3aKOoHBI COXPAHEHUS 10 3 nomrotexa [
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexannueckue KoJae0aHusl U BOJTHbI
bubmuorexa [JOK
2.1 MexaHnudeckue KojieOaHus 7 3 nommoreka Il
https://m.edsoo.ru/7f41a4a6
bu6 OK
2.2 MexaHn4eckrue BOJTHBI. 3BYK 8 1 3 nommorexa L
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3znea 3. DyieKTpOMAarHuTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMAarHuTHOE MOJIE U 6 ) bubnunoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pasnen 4. CBeToBbIe SIBJICHUSA
4.1 3aKOHBI pacIPOCTPAHEHUs CBETa 6 2 bubnuoreka [IOK




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

4.2 JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 6 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41a4a6
4.3 Pazniosxxkenne 6eroro cBeTa B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanToBbI€E sIBJICHUS
5.1 Hcnyckanne u MorJIoneHne CBETa aTOMOM 4 1 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
5.2 Crtpoenune aToOMHOTO siipa 6 1 bubmorexa OK
https://m.edsoo.ru/7f41a4a6
5.3 SAnepHbie peakuu 7 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znen 6. [loBTOpuTE1bH0-00001IAK0 1M MOLYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 ’ bubnuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27







IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUyeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

®du3nKa — Hayka O MPUPO/IE.
SIBnenus npupoabl

04.09.2023

dusznueckue aBIEHUI

07.09.2023

Ouznyeckue BEININHBI U UX
U3MepeHue

11.09.2023

Ypok-uccnenoanue "N3mepenne
TEMIEPATyphl MPU TOMOIIN
XKHUJKOCTHOTO TEPMOMETpA U JaTUHUKa
TemnepaTrypsr"”

14.09.2023

MeTo/1bl HAyYHOTO TO3HAHMSL.
Onucanne GU3NIECKUX SBICHUN C
HOMOIIBIO MOJEIEN

18.09.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[Iposepka
TUIOTE3bI: JaTbHOCTD MOJIETA
IapuKa, MymeHHOTr0 TOPU30HTAIIBHO,
TeM OoJibIlie, YeM OOJIbIIIE BHICOTA
mycka"

21.09.2023

Crpoenue BemectBa. OMBITHI,
JI0Ka3bIBAIOLIME JUCKPETHOE
CTPOEHHE BEILECTBA

25.09.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff09fe0a




bubmuoreka [JOK

8 YKEHHUE Yac eliecTBa
JBHsKEHHE HACTHL BELICCTB 28.09.2023 | https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITHI MO
9 0
HaOJIIOACHUIO TEIJIOBOTO 02.10.2023
pacIIupeHHs Ta30B
10 Ar
peraTHbIe COCTOSTHUS BEIECTBA 05.10.2023
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
1 BoJibI. O000IIIEHHE 10 pa3eTy bubnuoreka [JOK
«IIepBoHaYanbHBIE CBEAEHUS O 09.10.2023 | https://m.edsoo.ru/ff0a0378
CTPOCHHH BEIIECTBA»
MexaHn4decKkoe ABMKCHHUE.
12 PaBHOMEpHOE M HEPAaBHOMEPHOE bubamorexa [IOK
P P P 12.10.2023 | https://m.edsoo.ru/ff0a05¢c6
JIBIKCHUE
bu6mmoreka [IOK
13 C .E
KOPOCTE. BIHHHIEL CROpocTH 16.10.2023 | https://m.edsoo.ru/ff0a079c
14 Pacuet nytu 1 BpeMeHU JBUKEHUS bubmorexa OK
vt P A 19.10.2023 | https://m.edsoo.ru/ff0a0ae4
Hueprusa. Macca — mepa bubnuoreka [JOK
15
UHEPTHOCTH TEN 23.10.2023 | https://m.edsoo.ru/ff0a0c10
16 IInoTHOCTH BemiecTBa. Pacuet Macchl bubnuoreka [JOK
1 00beMa TeJia 1o €ro TNIOTHOCTH 26.10.2023 | https://m.edsoo.ru/ff0a0fee
JlaGopaTtopHas pabota
17 O &
«OmnpeneneHue IIOTHOCTH TBEPIAOTO 06.11.2023
Tena»
13 Pemenue 3agau no teme "[InoTHOCTH bubmuorexa [JOK
BelecTa" 09.11.2023 | https://m.edsoo.ru/ff0al23c
19 Cuna xak xapakTepucTHKa




B3auMoeiicTBus ten. Cuna 13.11.2023
ynpyroctu. 3akoH ['yka
JlaboparopHas padota «/3yueHune
) 3aBUCHUMOCTH PACTSDKCHUS
0 (medopmaryn) IpyXUHBI OT 16.11.2023
IIPUIIOKEHHON CUIIBI»
21 [[IBnenue TsroTenus. Cuna TsHKECTH 20.11.2023
CBs13b MEXTY CHIION TSKECTH U
22 Maccol Tena. Bec Ttena. Pemenne brbmmorexa [TOK
23.11.2023 | https://m.edsoo.ru/ff0al778
3agayd no teMme "Cuna tsoxectn”
o Cuna TsKeCTH Ha IPYTruX IUIaHeTax. bubmuorexa [JOK
®u3nuecKue XapakKTepUCTUKH TUIAHET 27.11.2023 | https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Hsmepetiie ciul. Jlunamomerp 30.11.2023 | https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec rena. Hesecomocts 04.12.2023 | https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJI, HallpaBJICHHbIX
26 10 OJHOM nf)ﬂi’;;ﬁ. ’ bubmorexa HOK
. 07.12.2023 | https://m.edsoo.ru/ff0ala70
PaBHopelicTByIOIIAs CHIT
7 Pemenue 3aau o teme
"PaBHogeiicTByrOImas cui” 11.12.2023
)3 Cuna TpeHus u e€ Buapl. TpeHue B bubnunoreka [JOK
MPUPOJE U TEXHUKE 14.12.2023 | https://m.edsoo.ru/ff0alb9c
JIaGopatopHas pabota «3yuenue
29 3aBUCUMOCTH CUJIbI TPEHUS bubnunoreka [JOK
CKOJIBKCHUSL OT CHJIBI IaBJICHUS U 18.12.2023 | https://m.edsoo.ru/ff0alcc8

XapaKTepa CONMPHUKACAOINNXCA




IMOBEPXHOCTEMN

Pemenue 3agau Ha onpeneneHue

30
PaBHOJICHCTBYIOLIEN CUIIBI 21.12.2023
Pemenne 3amaa mo Temam: «Bec

31 tenay, «['padudeckoe n3odpaxxeHue bubnuorexa [JOK
cuy, «Cunbly, «PaBHOACHCTBYIOIIAS 25.12.2023 | https://m.edsoo.ru/ff0alde0
CHI»

KonTtponsHas pabota no temam:
«MexaHnnueckoe IBMKEHIEY,

32 M , «B ,

«Macca, mIoTHOCTEY, «Bec Temay 78.12.2023
«['paduueckoe nzo0paxkeHue cui,
«Cub»

3 Hasnenune. CiocoObl yMEHBIICHUS 1 bubmuorexa [JOK
YBEIIMYCHUS JaBJICHUS 11.01.2024 | https://m.edsoo.ru/ff0a20a6
JlaBnenne raza. 3aBUCUMOCTD

34 aBJICHUS Ta3a 0T 00bEMa bubmorexa OK
A ’ 15.01.2024 | https://m.edsoo.ru/ff0a2376
TEMITepaTyphI
[Iepenaua naBiieHUS TBEPABIMH

peata bA bu6mmoreka [JOK

35 TeJIaMH, )KUIKOCTSIMH U Ta3aMHu.

18.01.2024 | https://m.edsoo.ru/ff0a25b0
3akon Ilackans

36 JlaBlIeHHE B *KUAKOCTH U Ta3e, bubnuoreka [JOK
BBI3BAHHOE JEUCTBUEM CHJIBI TSKECTU 22.01.2024 | https://m.edsoo.ru/ff0a2718

37 Pemenue 3amau no teme «J/laBneHue B bubnuoreka [JOK
JKUJIKOCTH ¥ Ta3e. 3akoH Ilackamsa» 25.01.2024 | https://m.edsoo.ru/ff0a2826

bu6mmoreka [JOK

38 Coo01maronuecs: Cocyapl

Harot A 29.01.2024 | https://m.edsoo.ru/ff0a2970

39 Bec Bozmyxa. AtmMmocdepHoe bubnunoreka [JOK

JaBJICHUE 01.02.2024 | https://m.edsoo.ru/ff0a2b5a




40 Atmocdepa 3eMin ¥ IPUIHHBL €€ bubmmoreka [IOK
CYILECTBOBAHUS 05.02.2024 | https://m.edsoo.ru/ff0a2b5a
N3mepenune atMochepHOTo JaBICHHUS. bubnuorexa [JOK

41
OneitT Toppuuennu 08.02.2024 | https://m.edsoo.ru/ff0a2da8

4 Bapomerp-anepouna. AtmochepHoe bubnuorexa [JOK
JIaBJICHHUE HA PA3JIMYHBIX BBICOTAX 12.02.2024 | https://m.edsoo.ru/ff0a2fc4

43 Manowmertpsl. [lopuaeBoi
YKUJIKOCTHBIN HacoC 15.02.2024

44 I'mppaBinueckunii npece brbmmorexa [TOK

19.02.2024 | https://m.edsoo.ru/ff0a3136
3aBUCUMOCTb aTMOC(hepHOTro

45 JABJICHUS OT BBICOTHI HaJl YPOBHEM bubmorexa OK

22.02.2024 | https://m.edsoo.ru/ff0a2fc4
Mopst
46 Pemenue 3amay nmo reme "
AtMmocdepHoe nasiaeHue" 26.02.2024
JleiicTBUE JKUAKOCTH U T'a3a Ha
47 MOTPYKEHHOE B HUX TEJIO. Bubnmorexa [IOK
29.02.2024 | https://m.edsoo.ru/ff0a3276
ApxumMmenioBa cuia
JlaGopaTtopHnas pabota

43 «OmnpeneneHre BITATKUBAIOIICH bubnuoreka [JOK
CWJIBL, JIEMCTBYIOLIEH Ha TEIO, 04.03.2024 | https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUIKOCTH)

JlaGopaTopHas paboTa 1o Teme

49 «HccnenmoBanue 3aBUCUMOCTH Beca bu6mmoreka [JOK
TeJla B BOJE OT 00BbEMaA MOTpyKEHHOU 07.03.2024 | https://m.edsoo.ru/ff0a3514
B JKUJKOCTb YacTU TEIa»

bu6mmoreka [JOK
>0 Hnapanue e 11.03.2024 | https://m.edsoo.ru/ff0a3a96




51

JlaboparopHas paboTa
"KoncrpyupoBanue apeomeTrpa win
KOHCTPYUPOBaHUE JTOIKU U
omnpeneneHue e€ rpy30mnoabEMHOCTH"

14.03.2024

52

Pewmrenne 3anau o remam:
«IInaBanue cynos.
BosgyxomiaBanuey, «/laBieHue
TBEPAbIX TN, )KUAKOCTEH U ra30B»

25.03.2024

bubmmorexa [{OK
https://m.edsoo.ru/ff0a3654

53

KonTponsnas paborta no teme
«JlaBneHue TBEPBIX TEI, KHUIKOCTEH
Y Ta30B»

28.03.2024

54

Mexanuveckast pabora

01.04.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0a3f82

55

MomnocTts. EauHuner MOIITHOCTH

04.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

56

Ypok-uccnenoBanue "Pacuér
MOIIHOCTH, pa3BUBAEMOM MpHU
noanéMe o Jjectauie"”

08.04.2024

57

[Ipoctbie Mexanu3mbl. Poiyar.
PaBHOBecue cui Ha peruare

11.04.2024

58

Pbruaru B TeXHHKE, OBITY M IPUPO/IC.
JlaGopaTtopHas pabota
«MccnenoBanue yciaoBHid paBHOBECHSI
pbIyaray

0.5

15.04.2024

bubnuoreka [JOK
https://m.edsoo.ru/ff0a478e

59

Pemenue 3amau o reme «Y ciI0BUSA
paBHOBECHS pblUara»

18.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a48a6

60

Koadduiment noneznoro neicTBus
MexaHuszma. Jlaboparopnas pabota

0.5

22.04.2024




«M3mepenue KIIJI HakIOHHOU
IIJIOCKOCTH»

61

Pemenune 3ama4g o teme "Pabora,
MomHocTh, KIT/1"

25.04.2024

bubmmorexa [{OK
https://m.edsoo.ru/ff0ad4c48

62

Mexanudeckasl SHEpTHsl.
Kunernueckas u noTeHuManbHas
SHEPTUs

29.04.2024

bubmmorexa [{OK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPTUHU

02.05.2024

bubmmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT IO TEME
"OKCIIEpUMEHTAJIBHOE OTIPEIEIICHHE
H3MEHEHUS KHHETHUECKOH 1
MMOTEHINAJIBHON SHEPTUU IIPU
CKaTBIBAHMM TeJIa IO HAKIIOHHOU
mIockocTu"

06.05.2024

65

KonTtponsHas padoTa o Teme
«PaboTa 1 MOIITHOCTh. DHEPTHUs»

13.05.2024

66

PesepBubIit ypok. PaboTta ¢ Tekcramu
o TeMe "MexaHnueckoe IBuxkeHue"

16.05.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0adee6

67

PesepBubIit ypok. PaboTta ¢ Tekcramu
1o teme "JlaBieHue TBEPBIX TEII,
JKAIKOCTEN U ra3os"

20.05.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0a4ffe

68

PesepBHriit ypok. Pabota ¢ Tekctamu
o teMme "Pabora. MOIHOCTE.
OHneprus"

24.05.2024

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68

12




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uupposbie
Tema ypoka Kourpoasubie | IlpakTuueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTesIbHbIE
padoTsbI padoThI
pecypcsl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
. bubnuoreka [JOK
1 KWHETUYECKOU TEOPUU U UX ONIBITHBIE 1
https://m.edsoo.ru/ff0a5256
TIOITBEPKICHUSI
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Moaenu TBEPAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3o00pa3HOro COCTOSIHUM BeIllecTBa https://m.edsoo.ru/ff0a540e
OO0bscHeHne CBOICTB TBEPIOTO,
4 AKUJKOTO U Ta3000pa3HOT0 COCTOSTHUM |
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KMHETUYECKON TEOPUU
bu6mmoreka [IOK
5 Kpucrannmaeckue u amopdusie Tena 1
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KaUJUISIPHOCTD. | bubnuoreka [JOK
[ToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
bubmuoreka [JOK
7 TennoBoe paciiMpeHne U CKATHE 1
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUXKEHUS 1
YacTHIL
9 Buytpennss sHeprus. CriocoOsl | bu6nuoreka [IOK
WU3MEHEHUs BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Bunael Tenonepenaun 1 bubnuoreka [JOK




https://m.edsoo.ru/ff0a6412

Ypok-koupepenmus "[IpakTudeckoe
HCMOJIb30BAHUE TEIJIOBBIX CBOMCTB

bubmmorexa [{OK

11
BEIIECTB U MAaTEpHAJIOB B IEIIX https://m.edsoo.ru/ff0a65c0
sHEeprocoepexeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubmmorexa [{OK
TEII0EMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHEHHE TEIUIOBOTO OasiaHca. bubnuoreka [JOK

13 p i
TermooOMeH U TEMJI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopnast pabota

14 "UccnenoBanue siBICHUS bu6moreka [IOK
TEII000MEHa IPU CMEIINBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U TOpsTYeil BOIBI"

Pacuer xonuuecTBa TEMIOTHI,

15 HEOOXOUMOTO JJII HarpeBaHus Teja
Y BBIIETIAEMOTO UM MPH OXJIKICHUU

16 JlaGopaTtopHnas pabota "Onpenenenue bubnuoreka [JOK
yACIbHOM TEIJIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeabHasl TeIIoTa bubnuoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBEp/IcBaHKE

P bubnuoreka [JOK
18 KPUCTALUIMYECKUX TEN. Y IeTTbHAs
https://m.edsoo.ru/ff0a71d2
TEIIOTA IJIABJICHUS

19 JlaboparopHas padota "Onpenenenue bubnnoreka [JOK
yIEIbHOU TEIJIOTHI TUIaBJIECHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHIEHCAIUS. bu6nuoreka [IOK
HUcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y genpHas TemioTa bu6mmoreka [JOK




napooOpa3oBaHus U KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPBI KUIIEHUSI
OT aTMOC(EPHOTO JTaBIICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3myxa. JlabopaTopHas
pabota "Omnpenencane
OTHOCHUTEJIbHOM BJIaKHOCTH BO3ayXxa"

bubmmoreka [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJIAKHOCTH BO3J1yXa

24

[IpuHIMIBl pabOTHI TETIIIOBBIX
nsurareneif. [laposas TypOuHa.
JIBurarens BHyTPEHHETO CTOPAHMS

25

KII/I TermoBoro aBurates.
TennoBbie qBUTATENH U 3AIIUTA
OKpYKarollel cpeibl

bu6moreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U MIPEBPALICHUS
SHEPrUH B TEIUIOBBIX MPOIIECcCax

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "TemnoBrIe SIBJICHHUS.
H3MeHeHune arperaTHbIX COCTOSHUN
BemecTra"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbHas paboTa o tTeme
"TermnoBble sBJIeHU. 3MeHeHne
arperaTHbIX COCTOSIHMI BelecTa'

bubnuoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

DnexTpuzaius Ten. JBa poaa
ANEKTPUUECKUX 3apSI0B

30

VYpok-uccienosanue "Onexkrpusanus
TEJ UHIYKIUEH U MIpU
CONIPUKOCHOBEHUN"




B3anmoencTBre 3apsyKeHHBIX TEll.

bubmuoreka [JOK

31
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIEKTPUYECKOE TTOJIE.
0 HanpsikeHHOCTB 2JIEKTPUYECKOTrO bubnuorexa [JOK
noJi. [IpuHIun cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
BIEKTPUYECKUX TOJIEN
Hocurenu snekTpuyeckux 3apsijioB.
33 OnemeHTapHbIi 3apaa. CTpoeHue
aToma
34 [TpoBOIHUKH U TUAAEKTPUKHU. 3aKOH bu6moreka [IOK
COXpaHEeHUs JIEKTPUYECKOTO 3apsana https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMEHEHUE bubmuorexa [JOK
CBOWCTB 2JIEKTPUYECKUX 3apSAI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKHI TOK, YCIIOBUS €T0
bu6mmoreka [IOK
36 cyiiecTBoBaHus. McTtounuku
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
. bu6mmoreka [IOK
37 JlelicTBUS 3JIEKTPUYECKOTO TOKA
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "JlelictBue
38 3JIEKTPUYECKOTO MOJISI HAa TPOBOHUKH 1
U TUDTICKTPUKH"
39 DIEKTPUYECKUM TOK B METaJJIax, bubnnoreka [JOK
JKHUIKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuyecKas Lelb U €€ COCTaBHbIE
4acTH
Cuna Toka. JIabopatopHas paboTa
) bu6mmoreka [JOK
41 N3mepeHue u peryaupoBaHue CUIIbI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6




DNEKTPUUECKOE HAMPSKEHUE.

4 BonwsTmeTp. JIabopaTtopHas pabota 0.5 bubnmoreka [JOK
"U3mepenue u peryaupoBaHue ’ https://m.edsoo.ru/ff0a9e14
HarnpspKeHus "

43 CornpoTHuBIeHHE TPOBOTHUKA. bubnuorexa [JOK
VY enpHO€ CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHast pabota "3aBUCHMOCTH

44 BIEKTPUYECKOTO COMPOTHUBIICHUS | bubnuoreka [JOK
MIPOBOJIHUKA OT €ro JJIUHBI, IIOLIAaau https://m.edsoo.ru/ff0aa738
MIOIIEPEYHOI0 CEYEHUs U Marepuana"
3aBUCUMOCTD CHJIBI TOKA OT

bu6mmorexa [IOK
45 HanpsbkeHnd. 3akoH Oma 11 ydacTka
https://m.edsoo.ru/ff0aad4a
1enu
JlaGopaTtopHnas pabota
"HccneqoBaHue 3aBUCUMOCTU CHIIEI
bu6mmoreka [IOK
46 TOKa, UAYLIETO Yepe3 PE3UCTOp, OT 1
https://m.edsoo.ru/ff0aa04e
CONIPOTHUBIICHHUS PE3UCTOPA U
HanpspKeHus Ha pe3uctope”

47 [TocnenoBarenbHOE U NApAIIIEIBHOE
COEIMHEHUS IIPOBOTHUKOB
JlaGopaTtopHnas padora "IIpoBepka

43 MpaBUJIa CIOKEHUS HANPSIKEHUN NIPU | bubnunoreka [JOK
IIOCIEA0BATENBHOM COEIUHEHNUU IBYX https://m.edsoo.ru/ff0aaa58
pe3ucropon"

JlaGopatopHas pabota "IIpoBepka
49 IIpaBUJIA JUIsl CUJIBI TOKA IPU | bu6nuoreka [IOK

NapajuieJIbHOM COE€IMHEHUH
pe3uctopos"

https://m.edsoo.ru/ffO0aadle




Pemenue 3agau Ha npuMeHEHUE

bubmuoreka [JOK
50 3akoHa OMa Jyist pa3JIMuHOTO
https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO bubnuorexa [JOK
Toka. 3akoH Jlxoyns-Jlenma https://m.edsoo.ru/ff0ab124
JlaboparopHuas padota "Onpenerenne
bubmmoreka [{OK
52 paboThl ¥ MOIIIHOCTH 3JIEKTPUUYECKOTO
" https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPUYECKUE LIETTH U MOTPeOUTenn
. bubnuorexa [JOK
53 AIIEKTPUYECKON SHEPTUU B OBITY.
https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "DNEKTPUIECKUE 3apsi/Ibl.
bu6moreka [IOK
54 3apsoKeHHBIC Tela U UX
. . https://m.edsoo.ru/ff0abd2c
B3aumoieiicTBus. [locTostHHBIN
AIEKTPUYECKUN TOK"
KonTtponsHas padoTa o reme
"DneKkTpuuecKue 3apspl.
bu6mmoreka [JOK
55 3apsoKeHHBIC Tela U UX
. . https://m.edsoo.ru/ff0abea8
B3aumoieiicTBus. [locTostHHBIN
3JIEKTPUYECKUN TOK"
56 [TocTosiHHBIE MAarHUTHI, UX
B3aUMO/ICIICTBUE
57 VYpok-uccnenopanue "N3yuenue bubnunoreka [JOK
M0JI€N MOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruuTHO€E nosie. MarauTHoe 1ouie
bu6mmoreka [JOK
58 3eMIIM U €T0 3HAYEHHUE JJIs1 AKU3HHU HA

3emiie

https://m.edsoo.ru/ff0acOba




59

OmneiT Dpcrena. MarautHoe noJie
JIEKTPUYECKOro Toka MaruutHoe
I10JIC KaTylIKH1 C TOKOM

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

60

[IpumeHeHue 31eKTPOMarHuToB B
texHuke. JlaboparopHast paborta
"N3yuyeHue neicTBUS MarHUTHOTO
I10JIsI Ha IPOBOJIHUK C TOKOM"

0.5

bubmmorexa [{OK
https://m.edsoo.ru/ff0ac74a

61

DneKTpoABUTaTeNb MOCTOSIHHOTO
ToKa. Mcnone3oBanue
ANIEKTPOABUTaTENeH B TEXHUUECKUX
YCTpOWCTBAaX U Ha TPAHCIIOPTE.
JlabopaTtopHnast pabota
"KoHcTpynpoBaHue u u3ydeHue
paboTHI AeKTpoaBUTaTENs"

bu6moreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OnbiTel Papajes. 3akoH
AIEKTPOMArHUTHOW WHIYKITUH.
[IpaBuno Jlenua

63

DnekrporeHeparop. CrocoOsl
MIOJIyYEHUS DJIEKTPUUECKOM SHEPTUU.
DNeKTpOCTaHIIUU Ha
BO300OHOBJIISIEMBIX UCTOYHHKAX
SHEPruu

64

[ToaroToBka K KOHTPOJBHOM paboTe
1o TemMe "DNEeKTPUIECKUE U
MAarHuTHBIE SBJICHUSA"

65

KonTtponsHas paboTa o Teme
"DJeKTpUUECKre U MarHUTHbIE
siBieHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

66

PesepBHrIit ypok. Pabota ¢ TekcTramu

bu6nmoreka [JOK




o teMe "TermoBeie siBieHUs"

https://m.edsoo.ru/ffO0acc5e

PesepBHeIit ypok. PaboTta ¢ TekcTramu

67 o Teme "llocTrosiHHbII 1 bubnmorera [TOK
N " https://m.edsoo.ru/ff0acdc6
3IEKTPUYECKUN TOK
63 PesepBubiit ypok. PaboTta ¢ Tekcramu |
1o Teme "MarauTHbIe SBIICHUS"
OBUIEE KOJIMYECTBO YACOB I10 63 145

[TPOTPAMME




9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
[
Jlj;_n Tema ypoxa Bceero Kontpobusie | Hpaxrireckie i[:;:eﬂlrlﬂ :)Igg)al;?)l.;:;eeﬂbﬂble
padoTsbI padoThI pecypest

| MexaHnueckoe JBHKEHHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCHUTEIILHOCTD | bubmmoreka [{OK
MEXAaHUYCCKOTO JIBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 bubnuoreka [JOK
JBUKCHHUE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE npsIMOTUHENHOE

4 nBrokeHne. CpeHsisi U MTHOBEHHas 1
CKOPOCTb

5 [IpsimonrHENHOE PaBHOYCKOPEHHOE | bubnuoreka [JOK
JIBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH>KCHHUSI. 1
I'paduk ckopoctu
JlaboparopHas padota "Onpenenenue

7 YCKOPEHHUS Tea Mpu | 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM IBUXEHUU I10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1uiockocTh"”

2 CBoOoHoe nagenue Tei. OmbIThI |
lanunes

9 PaBHOMEpHOE IBM>KEHHE TIO | bubnuoreka [IOK

OKPYXHOCTH. HepI/IOI[ " 4acToTa

https://m.edsoo.ru/ff0ael76




oOpamenus. JIuneitHas u yriaosas

CKOPOCTHU
10 [leHTpOCTpEMUTENIBHOE YCKOPEHHE
1 IIepssiit 3ak0oH Hprotona. Bexrop bubnuorexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
2 Bropoii 3akon HeroToHa. bubnuoreka [JOK
PaBHOfelicTBYIOIIAs CHIla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnnorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ac982
14 Pemenue 3ana4 Ha npuMEHEHUE bubmuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbe
bubmuorexa [JOK
15 Cua ynpyrocti. 3akon ['yka https://m.edsogru/fanecaZ
16 Pemenue 3agay mo reme «Cuia
YOPYTOCTHY
17 JlabopaTtopHas pabora «OnpeneneHue bubnuoreka [IOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnuorexa [JOK
18 Cina Tpeis https:/m. edsogru/fanﬂ38
19 Pemenne 3agay mo teme «Cuia bubnuoreka [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
20 JlaboparopHnas padota "Onpenenenue bubnunoreka [JOK
ko3 duimenTa TpeHUS CKOIBKCHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3agau no teMe "3aKOHEI
21 Herorona. Cuna ynpyrocru. Cuna Bubmiorexa LIOK
" https://m.edsoo.ru/ff0afb8e
TpEeHUs
” Cuna TSKeCTH U 3aKOH BCEMUPHOTO bubnunoreka [JOK

TATOTEHHSL. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044




najacHus

VYpoxk-koHpepenuus "JIBmKeHne el

23 BOKPYTI TPaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ['anakruxu"
Pemenue 3anau no teme "Cuna
bubmmoreka [{OK
24 TSHKECTU U 3aKOH BCEMUPHOTO
" https://m.edsoo.ru/ff0af5{8
TATOTEHUS

)5 [IepBast kocmMu4eckasi CKOPOCTb. bubnuorexa [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepranbHON TOUKH.

26 AOGCOoIOTHO TBEPIOE TEIIO. bubmuorexa [JOK
PaBHOBecue TBEpIOTO TENa C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOM OChIO BPAILICHUS

27 MowmeHnT cunsl. LlenTp Tsxectn

)3 Pemenne 3agau nmo reme "MoMeHT bubmuorexa [JOK
cunbl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTe MO

29 TeMe "MexaHn4uecKkoe IBIDKECHUE bubnmorexa [IOK

. " ’ https://m.edsoo.ru/ff0b0408
B3anmoneiictBue ten
KounTponbHas paborta no teme
" bubnuoreka [JOK

30 Mexanuueckoe IBUKEHHE.

. " https://m.edsoo.ru/ff0b06ec
B3aunmoneiictBue ten
Nmnynsc Tena. Umnynse cuisl. 3aKoH
bubnuoreka [JOK
31 COXpaHEHUs UMILYJIbCa. YIIPYroe U
. https://m.edsoo.ru/ff0b07fa
HEYNpyroe B3auMOJIECHCTBHE

3 Pemenne 3agau mo teme "3akoH bu6mmoreka [JOK
COXPAaHEHUs UMIysbca" https://m.edsoo.ru/ff0b096¢

33 VYpoxk-koHpepenuus "PeaktuBHoe




JBUKEHHE B IIPUPOJE U TEXHUKE"

34 MexaHndeckasi paboTa U MOIITHOCTh Bubmmorexa LIOK
https://m.edsoo.ru/ff0b0a84
35 PaboTa cuibl TSKECTH, CHIIBI bubmmoreka [IOK
YIPYTOCTH U CHJIBI TPEHUSA https://m.edsoo.ru/ffOb0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThl CUJIBI TPEHUS ITPU
PaBHOMEPHOM JBUKEHUU TeJIa 10
TOPHU30HTAIIBHON TOBEPXHOCTU»
37 CBs13b SHEpruu 1 paboThI.
[TorenumansHast 3HEPTUs
13 Kunernueckas sneprus. Teopema o bubnuoreka [JOK
KUHETUYECKON SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTHUH B
MEXaHUKE
40 JlaGopaTtopHnas pabora «3y4yeHue bubnuoreka [JOK
3aKOHA COXpPaHEHUs SHEPTUM https://m.edsoo.ru/ffOb12fe
A1 KonebarenbHoe ABMIKEHHE U €TO bubnuoreka [JOK
XapaKTEPUCTUKHA https://m.edsoo.ru/ffOb1858
4 3aryxaromye KojeOaHusl. bubnunoreka [JOK
Brinyxaennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtuyeckuii 1 NpyKMHHBINI
MasITHUKU
VYpok-uccnenopanue «3aBUCUMOCTb
44 nepro/a KoJieOaHuii OT KECTKOCTH bubmorexa LOK
https://m.edsoo.ru/ff0b197a
MPYKUHBI U MACChI Tpy3a»
45 [IpeBpanienue 3Hepruu npu

MEXaHMYECKUX KOJICOaHHSIX




46

Jlaboparopuas pabota «OnpenerneHue
YacTOTHI M IEpUOJIa KoJIeOaHMit
IMPY>XUHHOI'O MassTHUKa»

bubmuoreka [JOK
https://m.edsoo.ru/ffOblaec

47

JlaGoparopHas pabota «IIpoBepka
HE3aBUCUMOCTH MEPH0/1a KoJIeOaHMit
rpy3a, HOJIBEHICHHOTO K HUTH, OT
MAacChl Tpy3a»

bubmmorexa [{OK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJiHbl. CBOWCTBA
MEXaHH4eCKUX BOJIH. [IpotonbHbIE U
MOTIEPEYHBIE BOJHBI

bubmmoreka [{OK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenuus "MexaHuueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMH4yecKHe BOJTHEL"

50

3Byk. PactipocTpaHeHue 1 OTpakeHue
3ByKa

51

Ypoxk-uccnenosanue "Habmronenune
3aBHCHUMOCTH BBICOTHI 3ByKa OT
qacTOTEI"

52

I'poMKOCTBH 3ByKa U BBICOTA TOHA.
AKYCTUYECKHI PE30HAHC

53

Ypok-koHpepenmus "YnbpTpa3ByK u
nH(}pa3ByK B MPUPOJIE U TEXHUKE"

bubnuoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJIBHOM paboTe MO
TeMe "3aKOHBI COXPAHEHUS.
MexaHnnyeckue Koyue0aHus 1 BOJTHBI"

bubnuoreka [JOK
https://m.edsoo.ru/ff0b25{0

55

KonTposneHas paboTa o teme
"3akoHbI cOXpaHeHUs1. MexaHn4ecKue
Kosie0aHUs U BOJIHBI"




DNEeKTPOMarHUTHOE TOJIE.

bubmuoreka [JOK

56
DNEeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa AJIEKTPOMATrHUTHBIX BOJIH
VYpoxk-koupepenuus "llkana
53 3JIEKTPOMArHUTHBIX BOJIH. bubnuorexa [JOK
Hcnonp30BaHue 3J1EKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJIST COTOBOM CBSI3H"
VYpok-uccnenosanue "N3yuenue
. bubnuorexa [JOK
59 CBOMCTB 3JIEKTPOMarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢
TTOMOTIIHI0 MOOMIIBHOTO TenedoHa
Pemenue 3aga4 Ha onpeneneHue
60 YaCTOTHI U JUTMHBI DJIEKTPOMArHUTHOMN
BOJIHBI
DIeKTpOMarHuTHas MpupoJa CBETa.
. bu6mmoreka [IOK
61 CkopocTth cBeTa. BoHOBBIE CBOWCTBA
https://m.edsoo.ru/ff0b31d0
cBETa
Hctounuku ceta. [Ipsamonnneitnoe
bu6mmoreka [JOK
62 pacrnpocTpaHeHUE CBETa. 3aTMEHUS
https://m.edsoo.ru/ff0b3658
Counna u JIynsr
3aKOH OTpaXEHHUsI CBETA. 3epKalia.
bu6mmoreka [JOK
63 Pemenue 3a1a4 Ha npuMEHEHUE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETA
64 [Ipenomiienue cBera. 3akoH bubnunorexa [JOK
NPEJTOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPaKEHUE CBETA.
bu6mmoreka [JOK
65 Hcnonp30BaHne MOJTHOTO BHYTPEHHETO
https://m.edsoo.ru/ff0b3c5c
OTPAXKEHHUS B ONITUYECKUX CBETOBOJAX
66 JlaboparopHas padota "HccrnenoBanue




3aBUCHMOCTH yTJia IPCIIOMIJICHUA

CBCTOBOI'O JIyda OT yI'Jjla MaJICHUS Ha
"

rpaHuIle "BO31yX-CTEKIIO

Ypok-koHpepenmus "Vcnonb3oBanne

67 MOJITHOTO BHYTPEHHET'0 OTPaKCHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubmmoreka [{OK
68 JIuuzel. OnTUYecKast Cujia JIMH3BI
https://m.edsoo.ru/ffOb3f2¢c
bubmmoreka [{OK

69 [TocTpoenne n3o0paxeHUM B JIMH3AX

P P https://m.edsoo.ru/ff0b4d4a
JlabopaTtopHnast pabota "OnpeneneHnue
bubmuorexa [JOK

70 (hOKYCHOTO paccTOSTHUS U ONTHYECKOM nommotexa [

. https://m.edsoo.ru/ff0b4206
CHUJIBI COOMpArOIIIEH JTNH3HI"

71 Ypoxk-koupepenius "OnTuyueckue bubnuoreka [JOK
JINH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

bubnuoreka [JOK

72 I'ma3 kak ontuyeckasi cuctema. 3peHue nommoreka L

https://m.edsoo.ru/ff0b4684

73 Ypoxk-koudepennus "JledexTor
3penus. Kak coxpanutsb 3peHue"

Paznoxxenue 6enoro cBeTa B CIEKTP.

74 Omngwitel HetotoHa. CliokeHue bubnuoreka [JOK
CIIEKTPAJIBHBIX 1IBETOB. Jlucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
Jlaboparopnas pabota "OnbIThI IO
Pa3noKEHUI0 OEIOro CBEeTa B CIIEKTP U B OK

75 BOCIIPUATHIO 1IBETA IPEIMETOB MPU UX nommoreka L{

HaOJII0IEHUH Yepe3 LBETOBbIE
¢bunbTpe"

https://m.edsoo.ru/ffOcOe2a




VYpok-npaktukyMm "BosHOBbIE

76 CBOICTBaA CBETa: JUCIEPCHS,
uHTephepeHiys u audpaxms”
77 OmnbiTel Pesepdopaa u mranerapHast bubnuorexa [JOK
MOJICJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa
Hcnyckanme u noraolieHne cBeTa
7 » . bubnuorexa [JOK
79 aroMoM. KBautel. JInneiiuaTteie
https://m.edsoo.ru/ff0c144c
CHEKTPBI
20 Ypoxk-nipaktukym "HabGmonenne bubmuorexa [JOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
N bubmuorexa [JOK
81 PagnoakTHBHOCTE U €€ BUIIBI
https://m.edsoo.ru/ff0c1672
2 Crpoenne atromHoro siapa. Hykimonnas bubnuoreka [IOK
MOJEIb https://m.edsoo.ru/ffO0c18ac
23 PaagnoakTuBHBIE TTpEBpaLICHHUS. bubnuoreka [JOK
M3oTtonsr https://m.edsoo.ru/ffOclal4
84 Pemenne 3agau mmo teme: bubnuoreka [JOK
"PagnoakTuBHbBIC NTpeBpaleHus" https://m.edsoo.ru/ffOc1b4a
85 [Tepuon nonypacnana
Vpok-koH(pepenus "PagnoakTUBHEIE
86 1/13131 eHI/I}(Ib Bpn UpoJie, MEIUIINHE bubnnorexa [IOK
i " PHPOZE, MEIIH ’ https://m.edsoo.ru/ff0c2126
TEXHHUKE
SlnepHble peakuy. 3aKOHBI
87 cox paHeHII:H 3apsSA0BOTO M MacCOBOI'O bubmorera [JOK
P P https://m.edsoo.ru/ffOc1c58
quces
28 DHeprusi CBs3u aTOMHBIX siiep. CBsi3b bubnunoreka [JOK

MacCChl U SHCPIrun

https://m.edsoo.ru/ffOc1d7a




&9

Pemenue 3agau no reme "Anepueie
peakuun"

90

Peakiuu cuHTe3a U JeTCHUS SEP.
Wcrounuku sHeprun CosHua U 3BE3]1

bubmmorexa [{OK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koupepenmus "SAnepuas
sHepreTuka. JlencrBus
PaIMOaKTUBHBIX U3TyYECHUN Ha KUBbIE
OpraHu3ms"

92

[ToaroroBka Kk KOHTPOJBHOM paboTe MO
TeMe "DIEeKTPOMarHuTHOE I0JIE.
DNEKTPOMAarHUTHBIE BOJTHBL
KBanToBrie sBnenns"

bu6moreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTponbHas pabota no teme
"DNeKTpOMarHUTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJHBL.
KBanToBbIe siBIeHUS"

94

[ToBTOpEeHUE, 0600IICHNE.
JlaGopaTopHbie pabOThI 1O KypCy
"BzaumoeiictBue Ten"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6o6menue. Pemenue
pacyeTHBIX M KAYECTBEHHBIX 3aa4 110
teme "TemnoBsie npouecch”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpeHue, o6o0meHue. Pemenue
pacyYEeTHBIX M KAYECTBEHHBIX 3aa4 10
teme "KIIJ] TenaoBeIX gBurareici'”

bubnuoreka [JOK
https://m.edsoo.ru/ff0c2a22

97

IToBTOpenue, o0oOmeHue. Pemenne
pacyeTHBIX M KaueCTBEHHBIX 3a/1a4 110
teme "KIIJ] anekrpoycTtaHOBOK"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2b30




[ToBTOpenue, oboOIIeHNE.

b K
98 JIaboparopHbie pabOTHI IO KypCy 1 1 nommorexa 110
" " https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJICHUS
[ToBTOpenue, o6ob6menne. Pabora ¢
99 TEKCTAMU I10 TeMe "3aKOHBI 1 bubnmorexa LOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHHUS B MEXaHHUKE
[ToBTOpenue, 0606menue. Pabora c
" bubnuoreka [JOK
100 TekcTamu 110 Teme "KosebaHus u 1
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Pabora ¢
" bubmuotexa [JOK
101 TekctaMu 110 TeMe "CBeToBEIE 1
" https://m.edsoo.ru/ff0c3044
SIBJIICHUS
[ToBTOpenue, o606menne. Pabora ¢
102 TekcTaMu 110 TeMe "KBaHTOBas 1 1
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 7 knacc/ [lepeimkun A.B., OG1IeCTBO C OTpaHUYEHHON
OTBETCTBEHHOCTBIO «M31aTeNnbCTBO «DK3aMEH»

» dusuka, 8 knacc/ [epeimkun A.B., O011ecTBO ¢ OrpaHUYEHHOMN
OTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iecTBo «M3matenbeTBo
«IIpocBemienue»

» Gusuka, 9 knacc/ leppiukun .M., I'yrauk E.M., UBanos A.U., [lerpoBa

M.A., AkimmonepHoe o6miectBo «M3narensctBo «IIpocBerienue»

METOJNYECKHUE MATEPHAJIBI IJIA YYUTEJIS

* Meroaudeckoe nocooue, dusnka 7 knacc, Yepunkona O.A., ['magenkosa C.H.,
Kynpssues B.B., Aknuoneproe o6miectso "M3narenbeto "[IpocBenienne”

* Meroandeckoe nocodue, dusuka 8 kimacc, Yepnukora O.A., 'manenkosa C.H.,
Kynpssues B.B., Aknuoneproe o6miectso "MUznarenbeto "[IpocBenienne”

* Metoauaeckoe nocobdue, dusuka 9 knacc, Uepnukora O.A., 'manenkosa C.H.,
Kynpsieues B.B., Akiinonepnoe obmectso "M3gatensctBo "[IpocBemienne”

* CoopHuk Borpocos u 3aaa4, Pusnka 7, Mapon A.E., Mapon E.A., [1o3oiickuii
C.B., Aknnonepsoe obmectBo "N3gaTensctBo "l[IpocBemienue"”

* CoopHuk Borpocos u 3aaa4, Pusnka 8, Mapon A.E., Mapon E.A., [1o3oiickuii

C.B., Axunonepnoe o6mectBo "M3narensctBo "[Ipocsemienne"



* [ludposas madopatopus o pusuke [{O "Touka pocra"

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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