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HOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 1o ¢u3nke Ha YypPOBHE OCHOBHOIO OOIIEro o0pa3oBaHUs
COCTaBJiCHa Ha OCHOBE MOJIOKEHWH W TpeOOBaHWIl K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTEeNbHOW MPOTpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (penepanbHOM paboyeii mporpaMMbl BOCTUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Dusmkay.

Copnepxxanue mnporpamMmbl MO (U3MKE HamNpaBlieHO Ha (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH OOYYAIOIIMXCS W OpPraHu3alfi0 H3Yy4YeHUs
¢u3MKu Ha JAEATEeTbHOCTHON OcHOBe. B mporpamme mo (u3uke y4HTHIBAIOTCA
BO3MOXKHOCTH YyueOHOro mpeamera B peanmsanuu TpedboBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JTMYHOCTHBIM U METANpPEIMETHBIM Pe3yJibTaTaM OOy4EHHUs], a TAaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUHbIX Y4EOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTO 00111er0 00pa3oBaHMs.

[IporpamMma no ¢pusmke ycTaHaBIMBaeT pacHpeesieHne yueOHOro MmaTepuania
1o rojgam oOydeHus (MO Kjaccam), ImpejjiaraeT NpUMEpHYIO MOCJIe0BaTEIbHOCTD
U3Y4YEHUS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEPKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJarouxcsl.

[Iporpamma 1o (¢u3uke pa3paboTaHa C ILEJIbI0 OKa3aHUs METOJAMYECKOU
MOMOIIIM YYUTENIO B CO3/ITaHUU paboveil MporpaMMebl 0 yueOHOMY MPEAMETY.

®dusuka SABISETCS CHCTEMOOOPA3yIOIMM JJII  €CTECTBEHHO-HAYYHBIX
y4eOHBIX TIPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SIBJICHUM, M3y4YaeMbIX XUMHUEH, Ouoiorueu, acrpoHomMuerd u (HU3NUECKOU
reorpaduell, BHOCHT BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa,
npenocTaBiseT HauOosiee siICHble OOpas3lbl MPUMEHEHHS HAyyHOTro METo/Aa
MO3HAHUS, TO €CTh CI10c00a MOJIyYeHHs TOCTOBEPHBIX 3HAHUN O MUPE.

Opnna W3 TIIaBHBIX 3a/ad (PU3NYECKOro O0pa3oBaHUS B CTPYKType OOLIETro
o0pa3oBaHusi COCTOUT B (OPMUPOBAHUU €CTECTBEHHO-HAYYHON T'PAMOTHOCTH H
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yyenne ¢usukun Ha ©0a30BOM ypOBHE TMPEAINONAracT OBJIAJCHHUE
CJIEYIOIIUMUA KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSACHATH SBJICHHUS;

e OLEHUBATH U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEAOBAHMS;

e UHTEPHOPETHPOBATH  JIaHHBIE U  MCIOJb30BaTh  HAyYHbIC
JI0Ka3aTeNIbCTBA JUIsl OJTYyYEHHUS BHIBOJIOB.

lenn wus3ydeHus (U3MKM HA YPOBHE OCHOBHOTO OOHIEr0 0O0pa3oBaHus
onpenenensl B Konuenuuu mnpenogaBaHus yudeOHoro mnpeamera «®Pusukay B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoii @egepanuu, pean3yrOMIMUX
OCHOBHBIE 001I€00pa30BaTEIbHbIE IPOrPaMMBbl, YTBEPKIEHHON pelICHUEM



Komnnerun MunucrepctBa npocsemienusi Poccuiickoit deaeparuu (IpoTOKOI OT 3
nekabps 2019 r. Ne [TK-4BH).
ey uzyyeHust PU3MKU:

npuoOpeTeHNEe WHTEpeca W CTPEMJICHUS OOYyJaloImUXCS K HAyYHOMY
M3YYEHUIO MPUPOABI, PA3BUTUE HUX HHTEIUIEKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI];

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJE MO3HaHUs U (OPMHUPOBAHUE
MCCIIEIOBATEIILCKOIO OTHOLIEHUS K OKPYKAIOLIUM SIBJICHUSIM;
dbopMupoBaHHE€ HAYYHOTO MHPOBO33PEHMSI KaK pe3yjibTaTa HW3y4YeHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKU;
dbopMupoBaHUE TPEACTABICHUN O PO (DU3UKH JIST PA3BUTHS JIPYTHUX
€CTECTBEHHBIX HAYK, TCXHUKH U TEXHOJIOTHM;

pa3BUTHE  MPEJCTAaBICHUHM O  BO3MOXHBIX  cepax  Oymyuien
npo¢eCCUOHANILHON JIeSITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOATOTOBKA K
JajabHeleMy 0Oy4YeHHUIO B ’TOM HallpaBJICHUH.

JlocTHKeHHE 3TUX IIeJield MporpaMMbl MO0 (U3MKE HAa YPOBHE OCHOBHOTO
o01ero o0pa3oBaHus 00ECIICYNBACTCS PEIICHUEM CISAYIOMNX 3a4aY:

npuoOpeTeHNne 3HAHUH O JHUCKPETHOM CTPOCHHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPHUYECCKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX

npuoOOpeTeHNE YMEHUN OMHCHIBATh U OOBACHATH (PU3UYECKUE SBICHUS C
UCIOJIb30BAaHUEM TTOJIYYCHHBIX 3HAHU;

OCBOGHHE METOJIOB pEHICHHS TNPOCTEHIINX PACUETHBIX 3agad  C
UCTIOJb30BaHUEM buznuecKux MoOJIeTIeH, TBOPYECKUX U
MPAKTUKO-OPUCHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUW HAOJIOAATh MPUPOJIHBIC SIBICHUS W BBIIOTHITH OIBITHI,
nabopaTopHble paOOThI M OKCHEPUMEHTAIbHBIC HCCIEAOBAHUS C
UCTIOJIb30BaHUEM H3MEPUTEIHHBIX MPHUOOPOB;

OCBOCHHME MPUEMOB pabOThI ¢ MHPOpPMALMEH (PU3NYECKOrO COAEep>KaAHUS,
BKJTFOYasi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKCHUSX (DU3UKH, aHATN3 U
KPUTUYECKOE OLICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO cO cdhepaMu podheCCHOHAIBHON AeATeIbHOCTH, CBSI3aHHBIMH
C (uU3MKOW, M COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKECHUSX (PU3UIECKON HAYKH.

Ha usyuenue ¢usmuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBaHust oTBOAUTCS 238 yacoB: B 7 kiiacce — 68 yacoB (2 yaca B HEJENI0), B 8
Kjacce — 68 dacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 vaca B HeZelo).

[Ipennaraemsplii B mporpamMMe mo (Qu3uKe MepedeHb J1adopaTOpPHBIX padoT u
ONBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTEP, YUUTEINb JI€JAET BEIOOP MPOBEACHUS



7ab0paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIbHBIX OCOOCHHOCTEH
o0yyJaronmxcsi, Cnucka SKCIePUMEHTANbHBIX 3aJaHul, MpeiaraéMblx B paMKax
OCHOBHOI'0 TOCYJJApPCTBEHHOTO 3K3aMeHa 1o (pu3uke.



COIAEPKAHUE OBYUEHUA

7 KIIACC

Pasznes 1. ®u3uka u e€ poJib B NO3HAHUHU OKPYKAKOLIEr0 MUPA.

®usnka — Hayka o mnpupone. SBieHus npupozasl. Du3MUECKUE SBICHUS:
MEXaHU4ECKHUE, TEIUIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

@dusnueckue BenuuuHbl. M3mepenue ¢usnueckux BennuuH. Pdusnueckue
npubopsl. [Torpemnocts n3mepenuit. MexayHapoHasi cucTeMa eIMHULL.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKW H3y4dalOT MPUPOAY.
EcTecTBEeHHO-HAYUYHBII METOJ IMO3HAHMS: HAONIOAEHHE, MOCTAaHOBKA HAYyYHOI'O
BOMPOCA, BBIIBIKEHUE TUIIOTE3, IKCIIEPUMEHT 10 MPOBEPKE THIOTE3, OOBSICHEHHE
HabmrogaemMoro aBieHus. Onucanue (U3NYECKUX SIBICHUN C IIOMOILBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHuuecKkne, TEIUIOBBIE, JJEKTPUYECKUE, MArHUTHBIE, CBETOBBIE

SBJICHUS.
2. @usnueckue nTpuOOPHl U NpoUEAypa MPSAMBIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM MPUOOPOM.
Jlabopamopnuie pabomost u onvimot.
1. Omnpenenenue HeHbI IEICHUS IIKaJIbl K3MEPUTEIBLHOTO MPUOOpA.
2. M3mepenue paccTosHUN.
3. H3mepenmne 06bEMa )XKUIKOCTH U TBEPIOTO TETA.
4. OmnpeneneHue pasMepoOB MajbIX TEIL.
5. M3Mmepenue temnepaTypsl NpU IMOMOIIM JKUAKOCTHOTO TEPMOMETpa M
JNAaTYMKA TEMIEPATYPHI.

6. IIpoBenenue mccienoBaHus MO NPOBEPKE THIOTE3bI: NAJbHOCTH IOJIETA
IIapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblle, 4yeM OoJiblle BhICOTA
IIyCKa.

Paszpnes 2. IleppoHavanbHbIe CBEICHHS O CTPOCHHUH BellleCcTBA.

Crpoenue BemiecTBa: aTroMbl W MOJEKYJIbl, HMX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBrxenue uactul BemecTBa. CBsA3b CKOPOCTHM JABWKEHUS YACTHI[ C
Temneparypoil. bpoyHoBckoe nBmwxkeHue, auddysus. BzaumoneiicTBue uactuil
BEILIECTBA: IPUTSIKEHNUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOEHUE Ta30B, KUIKOCTEH M TBEPIBIX
(KpUCTAJIIIMYECKUX) Tesl. B3auMOCBA3b MEXIy CBOMCTBAMHU BEILECTB B Pa3HBIX
arperaTHeIX COCTOSHUSIX M MX aTOMHO-MOJIEKYJIAPHBIM cTpoeHrneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUMA BOJBI.

Jemoncmpayuu.

1. HaGnrogenue OpoyHOBCKOIO JBUKEHUS.



2. HaGmoaenue nuddysun.
3. HaGmionenue — siBmeHuid,  OOBSACHAIOMIMXCA  MPUTSIKEHUEM  WIH
OTTAJIKMBAHUEM YaCTUIL BEIIECTBA.

Jlabopamopnwie padbomost u onvimot.

1. OneHka JuaMeTpa aroMa METOJOM psloB (C  HMCHOJIb30BAaHUEM

dotorpaduii).
2. OmbITHI 110 HAOJIOICHUIO TETIOBOTO PACITUPECHHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO ACHUCTBUSI CHJI MOJIEKYJIIPHOTO MIPUTSKEHHUS.
Pa3nen 3. /IBu:keHune U B3anMoaeiicTBHeE TeJl.
Mexanuueckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUIKCHUE.
Ckopoctb. CpenHsisi CKOPOCTh MPHU HEPABHOMEPHOM JBWXEHHHU. Pacuér mytu u
BPEMEHHU JIBUKCHUSL.
SIBrneHue WHEpPIMU. 3aKOH WHEpUMH. B3aumoaelcTBUE TeJl Kak MNpUYMHA
U3MEHEHUSI CKOPOCTH JBWXEHHA Tell. Macca Kak Mepa HHEPTHOCTH Tea.
[ImoTtHOCTH BemiecTBa. CBSi3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUILIE
00BbEMa BellecTBa.
Cwia Kak xapakTepHUCTHKa B3auMOJeucTBUA Ten. Cuina ynpyrocTd W 3aKOH
['yka. 3MepeHue cuiibl ¢ TOMOLIBIO AMHAMOMETpA. SBJIECHHE TATOTEHUS U CUia
TskecTd. Chlla TSHDKECTH Ha JIpyTux mianerax. Bec tena. HeBecomocTs. Croxkenue
CWJI, HAIPABJEHHBIX 10 OJHOW npsMou. PaBHoaencTByromas cui. Cuna TpeHus.
TpeHne CKOJbKEHUS U TPEHUE MOKOs. TpeHne B MPUPOJE U TEXHHKE.
Hemoncmpauyuu.
1. HaGnrogenue MexaHMuecKoro JBUXKEHHUS Tea.
2. HM3mepenune CKOpoCTH NMPSAMOJIUHENHOTO ABUKEHHUS.
3. HaOnronenue siBICHUS HHEPIUU.
4. HaOmroneHrne n3MEHEeHHsI CKOPOCTH MPY B3aUMOJICUCTBUU TEJI.
5. CpaBHEHHE MacC 10 B3aUMOJACHCTBUIO TEN.
6. Clo)keHue Cui, HApPaBJIEHHBIX 110 OAHOUN MPSAMOIA.
Jlabopamopnuie padbomot u onvimol.
1. OmnpenesieHHEe CKOPOCTH PABHOMEPHOIO JIBHXKEHUS (IIapHKa B AKUIKOCTH,
MOJIEIN DJIEKTPUUECKOTO aBTOMOOWIISI U TaK J1ajee).

2. Ompenenenue CpelHEe CKOPOCTU CKOJIBKEHHS OpyCcKa WM IIapuKa Mo
HaKJIOHHOM TTIOCKOCTH.
Ornpenenenue IIOTHOCTH TBEPIOIO TEA.

4. OmbITHI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTsoKeHUs (nedopmariumn)
NPY>KUHBI OT TPUIIOKEHHOM CHUIIBI.

5. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIBKEHUS OT
BECAa TEJIa U XapaKTepa CONMPUKACAIOIINXCS IOBEPXHOCTEN.

Paznen 4. /laBienue TBEPABIX TeJl, J)KUAKOCTEH U ra3oB.



Hasnenue. CriocoObl yMEHBIIECHUSI M YBENMYEHUS naBieHus. JlaBiaeHue rasa.
3aBUCUMOCTh JaBJeHUs raza ot oOb&Mma, TemrepaTypbl. Ilepemaua naBneHus
TBEPABIMU TEJNAMHU, XXUIAKOCTIMH U Tazamu. 3akoH llackansa. ITneBmarmueckue
MalIuHbL. 3aBUCUMOCTh JABICHUS >KUIKOCTH OT TIIYOMHBL [ HMapocTaTWdecKwid
napanokc. Coobmaromumecs cocyabl. [ uapaBindecKkue MEXaHu3MBbl.

AtMocdepa 3emun u atmocdepHoe naBieHue. [IpUyuHBI CyIECTBOBAHUS
BO3ymHONW 00o0soukn 3emiu. OmbiT Toppuuermm. M3mepenue aTrmocgepHOTro
JaBJeHUs. 3aBUCUMOCTb aTMOC(HEPHOT0 JaBJIEHUSI OT BBICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 11t U3MEPEHUsT aTMOCPEPHOTO JaBICHUSI.

JlelicTBHE KUIAKOCTH U ra3a Ha HOTPYKEHHOE B HUX Tejo0. BelTankuBaromas
(apxumenoBa) cuina. 3akoH Apxumena. [InaBanue Ten. BozmyxormiaBanue.

Jlemoncmpayuu.
3aBUCUMOCTb JIABJIEHUS ra3a OT TEMIIEPATYPBI.

[lepenayda naBiaeHUs )KUAKOCTHIO U Ta30M.

CooOwmaromuecs cocyibl.

['mapaBanyueckuu mpecc.

[IposiBnenue neicTBUsS aTMOCHEPHOTO TABJICHHUS.

3aBUCUMOCTb BBITAJIKUBAIOUIEH CHIIBI OT 00bEMA MOTPYKEHHOW YacTH
T€JIa U TNIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKHMBAIOIIEN CHJIBI BECY BBITECHEHHOM )KUIKOCTH.

8. YCIOBHE IUIaBaHUs TEJ: IJIABAHUE WIM IOrPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHOIIEHUS TUIOTHOCTEN TeJa U )KUIKOCTH.

Jlabopamopnuie pabomost u onvimet.

1. HccnepoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHOMU B
AKUJKOCTh YaCTH TEJIa.

2. OnpenenieHue  BBITAIKUBAOUIEH  CHUJIbI, JCHCTBYIOIIEHM Ha  TEJO,
MOTPYKEHHOE B JKUAKOCTbD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOLIEH CUIIBI, IEUCTBYIOLIEH HA TEJIO
B )KUJIKOCTH, OT MAaCCBhI TeJa.

4. OnpIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAJKUBAIOIIEH CHIIBI,
NEUCTBYIOIIEH HaA TEJNO B KUJIKOCTH, OT OOBEMA MOTPYKEHHOU B
YKUAJIKOCTh YaCTH TeJAa U OT IIIOTHOCTHU KUJIKOCTH.

5. KoHcTpyupoBanue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U
ONpeeNICHUE €€ TPy30MO0ABEMHOCTH.

Pa3zpnen 5. PaboTra U MOIIHOCTDH. JHEPIHsl.

Mexanunueckas pabota. MOITHOCTb.

[IpocTthie MexaHU3MBI: pbIuar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBmio

paBHOBecus pbryara. [I[puMeHenue npaBuia paBHOBECHS pbluara K OJIOKY.
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«3onoroe mnpaBwio» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpoctsie
MEXaHU3MBbl B OBITY U TEXHUKE.

Mexannueckass dHeprusa. KuHernueckas © TNOTEHIHWANIbHAs SHEPrUs.
[IpeBpailieHre 0OJHOTO BHIa MEXAHUYECKOW SHEPTUU B APYroil. 3aKOH COXpaHEHUs
DHEPIUH B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepbl NpOCTHIX MEXAaHU3MOB.

Jlabopamopnwie padbomost u onvimot.

1. Omnpenenenue padOThl CUJIbI TPEHUS MPU PABHOMEPHOM ABMKEHHM Tella

10 TOPU30HTAIIBHON TOBEPXHOCTH.

2. HccienoBaHue yciiOBUM PaBHOBECHS pblUyara.

3. HW3mepenue KII/] HaKIIOHHOM NIJIOCKOCTH.

4. V3yuyeHHe 3aKOHA COXPAHEHUSI MEXaHUUECKON YSHEPTUH.

8 KNIACC

Pa3znen 6. TenuioBbie siBJICHUSA.

OCHOBHBIEC TOJOXKEHHUSI MOJEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. OmNbITHI, MOATBEPKIAAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETHYECKOW TEOPHH.

Mopenu TBEPAOrO, KHUAKOTO M Ta3000pa3HOrO0 COCTOSIHMM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBONCTB ra3oB, KUJIKOCTEH H
TBEPIBIX TEJ HA OCHOBE IIOJIOKEHHM MOJIEKYJIIPHO--KUHETUYECKOW TEOPHH.
CmauuBaHUE U KaWJUISIPHBIE SIBJICHUA. TemI0BOE paCIIMPEHUE U CKATHE.

Temnepatypa. CBsA3b TEMIEPATypbl CO CKOPOCTHIO TEIUIOBOTO JIBUKEHHS
yacTull. BHyTpeHHsst 3Heprusi. CrnocoObl M3MEHEHHMsSI BHYTPEHHEW SHEPruu:
Temionepegaya 151 COBEpIICHUE paboTHI. Bunbr TEIUIONEpEeAaUH:
TEIJIONPOBOIHOCTh, KOHBEKLMS, U3JIyYEHUE.

KonunuecTBo TEIUIOTEL. YAelbpHas TEIUIOEMKOCTH BeElIECTBA. 1€ILUIO0OMEH H
TEIJIOBOC paBHOBECHWE. YpaBHEHHWE TEIUIOBOro Oanadca. IlmaBienme w
OTBEP/JICBAHUE KPUCTAUIMYECKUX BELIECTB. YJEJIbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konzaeHcarus. Mcnapenme. Kunenume. YnpenpHas Teriora
napooOpa3oBaHusi. 3aBUCMMOCTh TEMIIEpATypbl KHUIIEHHS OT aTMOC(EPHOro
JIaBJICHUA.

Brnaxnocte Bo3ayxa.

DHeprus TOIIMBA. Y IeJIbHAs TEIIOTa CTOPAHMUSL.

[Tpunnmner pa6oTel TeroBeix aBuratenedt KIIJ[ TemmoBoro auraresns.
TennoBble ABUTATENN U 3a1UTA OKPYKAKOLIENH CPELBI.

3aKOH COXpaHEHUA U MPEBPALICHUS SHEPTUHU B TEIJIOBBIX MPOLIECCAX.

Jemoncmpauuu.

1. HaGnrogenue OpoyHOBCKOIO JBUYKEHUS.
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10.
11.
12.
13.

Habmonenune nuddysuu.

Habmronenue siBneHuil cMaurBaHUsI U KaTWJUISIPHBIX SBJICHUI.
HaGmro1eHre TerioBoro pacmpeHust Tell.

N3MeHenue namieHus rasa mpu U3MEHEHUHU O0BbEMA M HArpeBaHUU WU
OXJIQKJICHUH.

[IpaBuna nu3MepeHus: TeMIepaTypsl.

Bunbl Teronepenaym.

OxJtaxJIeHUe MPU COBEPILICHUH PaOOTHI.

HarpeBanue npu coBepiiieHUH padOThl BHEITHUMU CUJIAMH.
CpaBHEHME TEIIIOEMKOCTEN pa3IMUYHbIX BEILIECTB.
HaGmnronenne KumeHus.

HabGmro1eHre MoCcTOSHCTBA TEMITEPATYPBI MTPH TIJIaBJICHUH.
Mojenu TeIIOBBIX ABUTATEIEH.

Jlabopamopnuie pabomout u onvimet.

1.
2.
3.

10.
11.
12.
13.

OmnbITH IO 0OHAPYKEHUIO ACHCTBUS CHJI MOJIEKYJISIPHOTO TPUTSKCHHSL.
OMnBITHI 110 BEIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOW COJIM WIIH caxapa.
OnpIThl IO HAOMIOACHUIO TEIIOBOTO PACUIMPEHHUsl ra3oB, KUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenne 1aBiaeHus Bo3Ayxa B OaJJIOHE IIpULIa.

OnebITHI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD JIABJICHUS BO3yXa OT €ro
00bEMa U HarpeBaHUs WIN OXJIaKICHUS.

ITpoBepka rUNMOTE3bl TUHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KHIKOCTH
B TEPMOMETPUUECKON TPYOKE OT TEMIIEPATYPHI.

HaGntonenne u3MeHEHUsT BHYTPEHHEH OHHEpruu Tejla B pe3yJibTaTe
TEIUIONEepeIauu U pabOThl BHEIIHUX CHJL.

HccnenoBanue siBieHUs TEINIOOOMEHA MPU CMEIIMBAHUU XOJIOJHON U
ropsiuey BOJBI.

OnpeneneHue  KOJWMYECTBA  TEIUIOTHI, IIOJYYEHHOTO BOAOW  IIpHU
TEII000MEHE C HarpeThIM METAUINYECKUM LIMJIMHAPOM.

Omnpenenenue yneIbHON TEIUNIOEMKOCTH BELIECTBA.

HccenenoBanue nporecca ncnapeHusl.

OmnpeneneHne OTHOCUTENBHON BIIAXKHOCTH BO3/1yXa.

Onpenenexue y1eapHOM TEIIOTHI TUIABJICHUS JIbJA.

Pa3znen 7. DiekTprueckne i MATHUTHBIE SIBJICHUS.

Onextpuzauus Tena. JIBa poaa anekTpuueckux 3apsaoB. B3aummopeiicTBue
3apsoKeHHBIX  Tesl. 3akoH Kynona (3aBUCUMOCTh  CHJIBI  B3aUMOJICUCTBUSA
3apsHKEHHBIX TEJT OT BEJIMYUHBI 3aPs/I0B U PACCTOSIHUS MEXKLY TEIaMu).

Onektpuueckoe mnone. Hanpspk€HHOCTh aiekTpuueckoro moiist. I[lpuHumn
CYNEPIIO3UIINH dJEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuyueckux 3apsiaoB. DJIEMEHTapHBIM JIEKTPUYECKHUM 3apsl.
Crpoenne aroma. IIpOBOJHUKM W JUAJNEKTPUKU. 3aKOH  COXPAHEHUS
3JIEKTPUYECKOTO 3apsa.

OJIEKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHMUS JJIEKTPUYECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSI AJIEKTPUUYECKOr0 TOKa (TEIIOBOE,
XUMHUUYECKOE, MAarHUTHOE). DJIEKTPUUECKUIN TOK B JKUJIKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuna  ToOka.  DIEKTPUYECKOE  HaANpPsKEHUE.
CornpoTuBieHUE NPOBOJHUKA. YEIbHOE CONPOTHBIIEHUE BellecTBa. 3akoH Oma
ais yyactka uenu. [locnenoBarenbHOE UM MAPAIIIEBHOE  COEAUMHEHHE
MIPOBOJIHUKOB.

Pabota M MOIIHOCTh 3JNEKTpUYECKOro Toka. 3akoH Jlxoyns—Jlenna.
DEeKTpUYECKre IIENU U MOTPEOUTETN dIEKTPUIECKON dHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTossHHbIE ~ MarHuThl. B3auMOmeNCTBHE  MOCTOSHHBIX  MArHUTOB.
MaruauTtHoe none. MarautHoe nosie 3eMJIM M €ro 3Ha4YeHHE ISl )KU3HU Ha 3eMIle.
Onmeir  Opcrena. MarautHoe 1oJje  JJIEKTpUdeckoro Toka. [Ipumenenwne
AJIEKTPOMArHUTOB B TEXHUKE. JIeMCTBME MAarHUTHOTO I10JIS1 HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb IOCTOSHHOIO TOKA. MCIOnp30BaHME JIIEKTPOJBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SIBnenne snekTpoMaraHuTHOW MHAYKumu. [Ipasuio Jlenna.
DNeKTporeHeparTop. Crioco6b1 MOJTYyYEHHUS ANEKTPUUYECKOU SHEPIuMu.
DNEKTPOCTAHIIMU Ha BO3OOHOBIISIEMBIX HCTOUHUKAX SHEPTHH.

Jemoncmpayuu.

DJIEKTpU3ALMS TEN.
JIBa pojia 3EKTPUYECKUX 3apsIA0B U B3aUMOJICHCTBUE 3aPSIAKEHHBIX TEIL.
Y CTpONCTBO M AEUCTBHE DIEKTPOCKOIIA.
DIIEKTPOCTATUUECKAs] UHIYKIUS.
3aKOH COXpaHEHUS JIEKTPUUYECKUX 3apsiA0B.
[IpOBOTHUKH U TUDJICKTPUKHU.
MoenupoBaHr€e CUIIOBBIX JIMHUM IEKTPUUYECKOTO OIS
M cTOYHMKHM OCTOSTHHOTO TOKA.
JIeCTBUSL DIIEKTPUUECKOIO TOKA.
. DNEKTPUYECKUI TOK B KUJKOCTH.
. I'a30BbIl pa3ps.
. I3MmepeHune cuiibl TOKa aMIIEpMETPOM.
. I3MepeHune 37IeKTpUYeCKOro Hapsy)KeHUs. BOJIbTMETPOM.
. Peocrar u Mara3suH conpoTHBIEHUM.
. B3anmopeiicTBrE MOCTOSHHBIX MAaIrHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3/ICICHUS MTOJI0COB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHue MarHUTHBIX TOJICH MTOCTOSIHHBIX MAarHUTOB.

OmnbIT IpcTena.

MarauTHoe 10J1€ ToKa. IJIEKTPOMarHur.

JleficTBHEe MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJIBUTATEINb OCTOSHHOTO TOKA.

HccnenoBanue siBICHUS 3EKTPOMAarHUTHOW UHTYKIIUH.

OmnbiThl Dapajes.

3aBUCUMOCTh HAMNpABJICHUS WHAYKIMOHHOTO TOKAa OT YCJIOBHH €ro
BO3HUKHOBEHHS.

DJIEKTPOTreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie padomot u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpITel TO HAONIOJACHHUIO DJIEKTPU3AIMU TeJd WHAYKIUEeH U TpHU
COIPUKOCHOBEHUH.

HccnegoBanue nAEUCTBUSL AJIEKTPUYECKOTO TMOJISI Ha TMPOBOJAHUKH U
JTUAJIEKTPUKH.

COopka u mpoBepKa padOThI AIEKTPHUUECKON NN TOCTOSTHHOTO TOKA.
N3mepenue u peryampoBaHue CUJIbI TOKA.

N3MepeHue u peryJmpoBaHrue HAPSKEHUS.

HccnegoBanne 3aBUCUMOCTHA CHJIbI TOKA, MAYIIETO 4Yepe3 pe3ucTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAMPSKECHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD AJIEKTPUYECKOTO
CONPOTHUBJICHUSI TPOBOAHUKA OT €ro JJWHBI, IUIOWATU MONEPEYHOTO
CEUYEeHHUs U MaTepHaa.

IIpoBepka mnpaBuia CIOXKEHHUS HANPSKEHUW TMPU TOCIEI0BATEIbHOM
COCMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwiia ajis CUJIbl TOKa MPU NapalieIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue padOTHI AIEKTPUUECKOTO TOKA, UAYIIET0 YEPe3 PEe3UCTOp.
Ornpenenenve MOUIHOCTH AJEKTPUUYECKOTO TOKA, BBIACISIEMON Ha
pesucrope.

Uccnenoanne 3aBUCMMOCTUA CHJIBI TOKA, WIYIIETO Y€pe3 JAMIIOYKY, OT
HaIIpSDKECHMS Ha HEH.

Onpenenenue KIIJ narpeBatens.

HccnenoBanre MarHUTHOTO B3aUMOEHCTBHS OCTOSIHHBIX MarHUTOB.
N3ydyeHnne MarHUTHOTO TOJS TOCTOSHHBIX ~ MAarHUTOB IPU  HUX
00bEeIMHEHUU U PA3/ICICHUU.

HccnenoBanue 1eCTBUA 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OOBITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aMMOJEUCTBUS
KATyIIKM C TOKOM M MAarHUTa OT CHWJIbI TOKa W HAIlpaBJICHHUS TOKAa B
KaTYIIKE.

18. M3yuenue AeicTBYS MarHUTHOTO TOJIS1 HA POBOJIHUK C TOKOM.

19. KoHcTpyunpoBanue v u3ydeHue padoThl JIEKTPOIBUTATEIS.

20. U3mepenue KIIJ a51ekTpoaBUraTenbHON yCTAaHOBKH.

21. OnBITBl IO HMCCIEJOBAHUIO SIBJIECHUSA JJIEKTPOMArHUTHOM WHAYKIWHU:
UCCIIEOBAHUE W3MEHEHUW 3HAYEHHWS W HAIPaBJICHHUS WHIYKIIMOHHOTO
TOKA.

9 KUIIACC

Pasznes 8. Mexannuyeckue siBJICHHS.

Mexanndeckoe aBwxkeHue. MarepuanbHas Touka. (Cucrema  orcyéra.
OTHOCUTENBHOCTh MEXAaHMYECKOIO JBWKEHMS. PaBHOMEpHOE NPAMOJIMHEWHOE
nBrxkeHue. HepaBHoMepHOE npsiMonMHENHOE IBMKeHUE. CpenHsas U MIHOBEHHAs
CKOpOCTb TeJa IIPU HEPABHOMEPHOM JIBUKECHUH.

VYckopenne. PaBHOyckopeHHOe mnpsiMosIMHENHHOe aBMkeHue. CBoOonHOE
najgeHue. OnbIThl ['anumnes.

PaBHOMepHOE ABMkeHHE N0 OKpyxHocTH. Ilepuoa u vacrora oOpamieHus.
JIuneitHas u yriaoBast CKOpocTu. LleHTpocTpeMUuTENbHOE YCKOPEHUE.

[TepBoiit 3ak0H HbtoToHa. Bropoit 3akoH Hetotona. Tperuit 3akoH HproToHa.
[TpuHIMI Cyneprno3uLny CUIlL.

Cuna ynpyroctu. 3akoH I'yka. Cuma TpeHMsI: Cuila TPEHHUs CKOJIBKEHHUS, CHIIa
TPEHUS MTOKOSI, IPYyTHE BUIbI TPCHHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpPEHUE CBOOOJHOIO
nageHus. JBwxenne muraner BOKpyr ComHma. IlepBas xocMuueckass CKOPOCTS.
HeBecoMocTh 1 nieperpys3ku.

PaBHOBecue marepuanbHON TOUKU. AOcomoTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TeJIa € 3aKPEINIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec tema. M3menenne nmmnyinbca. MmMnynsc cuiibl. 3aKOH COXpPaHEHUS
UMITyJbca. PeakTuBHOE IBHKEHUE.

Mexannyeckass pabora W MOLIHOCTh. PabGoTa cui TSXECTH, YHpPYIrocTH,
TpeHus. CBA3b d3Hepruu u pabotsl. [loTeHnnanbHast SHEPrus Tea, HOJHATOroO Haj
NOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEprus cKaTtou NnpykuHbl. Knnetnueckas
sHeprus. TeopemMa O KMHETUYECKOW JHEPrUU. 3aKOH COXPAHECHMS MEXaHWYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HalnrogeHne MeXaHWYECKOIro ABUKEHUS TeJla OTHOCUTENIBHO PAa3HBIX Tell

OTCYETA.



o v kW

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

CpaBHeHHE TTyTeH M TPACKTOPHI IBUKCHHS OJTHOTO U TOTO K€ Tela
OTHOCHUTEIILHO Pa3HbIX TEJ OTCUETA.

N3mepenne CKOpOCTH U yCKOPEHHUSI TPSMOTMHEHHOTO JIBHXKCHHUS.
HccnenoBanue Mpu3HAKOB PaBHOYCKOPEHHOTO JIBFKCHHUS.

HaGnronenue nBrkeHHsI TeJa 10 OKPY>KHOCTH.

HaGnronenne MmexaHn4ecKuX SBJICHUMA, TPOUCXO/ISIINUX B CUCTEME OTCUETA
«Temexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM  JBUKEHUHU
OTHOCUTEILHO KaOnHeTa (U3HKH.

3aBUCHMOCTh YCKOPEHHUs Tella OT MAacChl Tela M JEHCTBYIOIIEH Ha HETO
CHUIBI.

HaGnronenue paBeHCTBa CHIT TPH B3aUMOJICHCTBUH TEII.

N3menenue Beca Tenna mpu yCKOPEHHOM JIBHYKCHUH.

[lepenavya uMITyibca Ipu B3aMMOCHCTBHH TEII.

[IpeoOpa3zoBanus SHEPTHH MTPU B3aUMOICHCTBUN TE.

CoxpaHeHHe UMITYJIbCa PU HEYTIPYTOM B3aMOICHCTBHH.

CoxpaHeHne uMITyJibca Mpu abCOTIOTHO YIIPYTOM B3aUMOICHCTBUU.
HaGnronenue peakTMBHOTO JIBHKECHHSI.

CoxpaHeHHre MEXaHHUECKON SHEPTUX TIPpU CBOOOTHOM IMaICHUH.
CoxpaHeHHe MEXaHMYECKOW YHEPTHH MIPH IBIYKEHUU TeJla 1MOJ] 1eHCTBUEM
Py KUHBI.

Jlabopamopnwie padbomost u onvimot.

1.

KoHctpyrpoBanue TpakTta I pa3roHa W JaJbHEHIIEro paBHOMEPHOTO
JBUKEHUS IIApUKa WA TEJIEKKU.

Ornpenenenue cpeaHEd CKOPOCTH CKOJIBKEHUS OpycKa WIM JBHXKCHUS
11apyKa 10 HaKJIOHHOM IIJIOCKOCTH.

OnpeneneHrne yCKOpeHHUsl Tela NPU PAaBHOYCKOPEHHOM JIBHXKEHHH IO
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTM IYTH OT BPEMEHM IIPU PABHOYCKOPEHHOM
JBMKEHUU 0€3 Ha4aJIbHON CKOPOCTH.

[IpoBepka TruMoOTE3bl: €CIM NpPU PaBHOYCKOPEHHOM JIBIDKEHHHM 0e3
HAa4YaJIbHOW CKOPOCTH IIyTH OTHOCATCS Kak psAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOILIHME TPOMEXKYTKH BPEMEHHU OJUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIbI
HOPMAJILHOTO JIaBJICHUSI.

Omnpenenenue KodQPUIIUEHTa TPEHUS CKOIbKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHUS NMPU PABHOMEPHOM JIBXKEHUM Teja
110 TOPU3OHTAJILHON TTOBEPXHOCTH.



10. Onpeenienne  pabOTHl  CHUJIBI  YNIPYTOCTH TMpU  MOABEME Tpy3a ¢
UCIIOJIb30BAaHUEM HEMOJIBHXKHOTO U MOJABMYKHOT'O OJIOKOB.

11. M3yueHue 3aKk0Ha COXpaHEHUsI SHEPTUM.

Pa3nen 9. Mexannyeckne KoJ1e0aHUA U BOJIHBI.

KonebarenbHoe nmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUN: TEPUO/I,
4acToTa, aMIuIMTyAa. MareMaTtu4eckui U Npy>XUHHbIM MadATHUKU. [IpeBpainenue
DHEPTUU TIPH KOJIEOATETHHOM JIBIKEHUMU.

3aryxatonue  koneOanus.  BwiHyxkzaeHHsie — koneOaHus.  Pe3oHaHc.
Mexannueckue BoJHbL. (CBoiicTBa MeXaHMYECKHMX BOJH. lIponmonbHbie U
MONEPEYHbIE BOJHBL. [[MMHA BOJHBI M CKOPOCTh €€ PpacHpOCTPaHCHMUS.
Mexannueckre BOJIHBI B TBEPJIOM TEJIE€, CEHCMUYECKUE BOJHBL.

3Byk. ['pomKkoCTh 3Byka W BbicoTa ToHa. OTpakeHue 3Byka. UHdpa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaGmrogenue koneOGaHMil TE MOA ASHCTBUEM CHIIBI TSKECTH U CHIIBI
YIPYTOCTH.

HabGmronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Halntonenue BIHYKIEHHBIX KOeOaHU U pe30HaHca.
PacnpocTpanenue npogoJbHBIX U MOMEPEUHBIX BOJIH (Ha MOJIEIH).
Habnronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YACTOTHI.
AKYCTUYECKHI pe30HaHC.
Jlabopamopnwie pabomout u onvimot.
1. OmpeneneHre YacTOThl W TEepuojJa KoJieOaHMM MaTeMaTU4YeCKOro
MasITHUKA.

2. OmnpenesieHUE YacTOTHI U MEPUOJIa KOJICOAHUN MPY>KMHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCMMOCTHU Tepuoja KoJieOaHUl MOJIBEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. VccnenmoBaHue 3aBUCUMOCTH TIEpHOJIa KOJIeOaHUH MPYKUHHOTO MasiTHUKA
OT Macchl rpysa.

5. IIpoBepka HE3aBUCHUMOCTH TepUOJa KOJeOaHUM rpy3a, MOJABEIIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. ONbITHL, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  MepHoJia  KojeOaHui
NPy KUHHOTO MASITHUKA OT MACCHI Ipy3a U KECTKOCTHU MPYKUHBI.

7. VI3amepeHue yckopeHus CBOOOIHOIO NajeHUs.

Paznen 10. DiieKkTpoMarHuTHOE M0JIe M 3JIEKTPOMAarHMTHbIE BOJIHbI.

DJIEKTPOMarHUTHOE  MoOJIe.  JJEKTPOMAarHuTHble  BOJHBL.  CBOMCTBa
AIEKTPOMArHUTHbIX BOJH. Illkana »ieKTpoMarHWTHBIX BOJH. Mcmonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JJIsI COTOBOM CBSI3HU.
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DneKTpoMarHuTHas npuponaa cBera. CKopocTh cBeTa. BoOJIHOBBIE CBOICTBA
CBETA.

Jlemoncmpayuu.

1. CBoiiCTBa 2JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomot u onvimol.

1. M3ydeHne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOWIBHOTO

TenedoHa.

Pa3nen 11. CBeToBbBIC IBJICHHA.

JlyueBas MOJIC/b CBETa. HUctounuknu CBeETa. [IpsmonnHeiHoe
pacnpoctpanenue cBera. 3armenust Connua u Jlynel. Otpaxenue csera. [lnockoe
3€pKaJio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpesnomieHus cBeta. [lonHoe BHYTpeHHEe
OTpaKEHHE cBeTa. lCcrnonap30BaHUME TIOJHOTO BHYTPEHHErO OTPaXEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlmaza. Xom myweét B 1mH3e. Onruueckas cuctema (oroamnmapara,
MHKpPOCKONIA M Tejeckoma. [7a3 kak onTtuyeckas cucTeMa. biIM30pykocTs u
JaJIbHO30PKOCTb.

Paznoxenue Oenoro cBera B crekTp. OmnbiTel Hbiorona. Croxxenue
CIIEKTpaJIbHBIX LIBETOB. Jucnepcust ceera.

Jemoncmpayuu.

[IpssMoMHEWHOE PACIPOCTPAHEHUE CBETA.

OTtpakeHue cBera.

[Tonyuenne n300pa>keHUI B TUIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue caera.

OnTruyecKkuil CBETOBO/I.

Xon myuel B coOMparoiei JIMH3e.

XoJ JIyder B paCcCeUBAIOLIEH JIUH3E.

[Tosryuenune n300paxeHui ¢ MOMOIIBIO JIMH3.

[TpunHIun nevictBus Goroanmnapara, MUKPOCKOIIA U TEJIECKOTIA.
10. Monens riasa.

11. Paznoxenue 6emoro cBera B CHEKTP.
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12. [lonyyenue Oenoro cBeTa Mpu CIOKEHUU CBETA PAa3HBIX I[BETOB.

Jlabopamophuie padomut u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIJIa OTPa)KEHHSI CBETOBOTO Jiydya OT yTJjia
NaJICHUS.

2. M3yuenune xapaKTepuCTUK M300paKEHUS IPEIMETA B IIJIOCKOM 3€pKajle.

3. HccnenoBanue 3aBUCUMOCTH YIJIa MIPEJIOMIICHUSI CBETOBOTO Jiyya OT yrija
naJieHus] Ha TPaAHUIE «BO3IYX—CTEKIIO».



4. TlomydeHnue n300pakeHH ¢ MOMOIIBIO COOMPAIOIIEH JIMH3BI.
Omnpenenenre GOKYCHOTO pacCTOSHUS U ONTUYECKOW CHIIBI COOMparoei
JIVH3BI.

6. OIBITHI 10 PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKT.

7. OnbIThl IO BOCHPUSTHIO LBETA MPEIMETOB MPU UX HAOIIOACHUH 4Yepes3
[[BETOBbIE (PUIIBTPHI.

Pa3znesn 12. KBanToBbI€ sIBJICHHS.

OmnswiTel Pesepdopaa u mnanerapuas monenb atoma. Mojaens aroma bopa.
Hcnyckanue u nornomnieHue cBera atomoM. KBaHThI. JInHENYaThIe CIEKTPHL.

PannoaktuBHOCTh. Anb(a-, Oeta- U ramma-uznydeHuss. CTpoeHrUEe aTOMHOIO
anpa. HyxioHHas wmozens aromHoro sxapa. HMsoromsl. PannoakTuBHBIE
npespamenuns. [lepron nomypacmnasa aTOMHBIX SAED.

SAnepHble peakuuu. 3aKOHbI COXPAaHEHHs 3aps0BOIO U MAacCOBOTO YHCE.
DHeprus CBs3UM aTOMHBIX saep. CBA3b Macchl U dHEpruu. Peakuuum cuHTE3a H
nenenus anep. Mcrounuku sneprun ConHua u 3BE3 1.

Anepnas sHepreruka. J[eMCTBHS paaMOAKTUBHBIX H3IIYyYCHHU HA JKUBBIC
OpPTaHU3MBI.

Hemoncmpauuu.

1. CnekTpbl U3JIyYEHUS U TIOTJIOIICHUS.

2. CrnekTpsl pa3InyHbIX ra30B.

3. CnekTp Boaopoja.

4. HaOmronenue TpekoB B kamepe Bunbcona.

5. Paborta cuéTurka MOHU3UPYIOIMIUX U3ITYUEHUH.

6. Perucrtpanus nsiyyeHus NpUpOJHBIX MUHEPAJIOB U IIPOIYKTOB.

Jlabopamopnwie padbomovt u onvimel.

1. HaOmroaeHue CrlomHbIX U JIMHEHYAThIX CIIEKTPOB U3TYyUCHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHHUE SHEPTUU YACTHULIBI 10 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTUBHOTO (OHA.

IHoBTOPHUTEILHO-00001IAOIMIA MOTYJIb.

[ToBTOpHUTENHEHO--00001IAIOIINIT MOTYJb MIPEIHA3HAYEH JJI1 CUCTEMaTU3alluu
U 0000IeHns TPEeAMETHOrO0  COACpPXKaHWUS W OMbITa  JIEATEIHbHOCTH,
MPUOOPETEHHOTO MPU U3YYEHHUH BCETO Kypca (QU3HKH, a TAaKKe IS MOATOTOBKU K
OCHOBHOMY T'OCYJapCTBEHHOMY »5K3aMeHY Mo (Qu3uke uisi oOydarouimxcs,
BBIOpPABILIKX ATOT y4E€OHBII MpeaMeT.

[Ipu m3yyeHun JaHHOrO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITeIbHOCTH, Ha OCHOBE KOTOPBIX O0OECIEeUMBAETCS JOCTUKEHHE MPEAMETHBIX U
METanpeJMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOyudeHus, Gopmupyercs
€CTECTBEHHOHAYYHAs! IPaMOTHOCTb: OCBOCHUE HAYYHBIX METOJOB MCCIEIOBAHUS



SBIICHUA TPUPOABI M TEXHUKH, OBJAJICHUE YMEHUAMH OOBACHATH (pu3myeckue
ABJICHUSI, NPUMEHSAS TMOJYy4YEHHbIE 3HAHMS, pelaTh 3aJadyd, B TOM YHCIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAIIbHBIE.
[IpuHUIMNIMANBHO AEATEIBHOCTHBIA XapaKTEp JAHHOIO pas3feria peaau3yercs
32 cu€T TOro, 4To OOydYarouMecs BBIMOJHSIOT 3aJaHusl, B KOTOPBIX UM
IpeJIaraeTes:
HA OCHOBE TIOJIyYCHHBIX 3HAHUN pacro3HaBaTb M HAYYHO OOBICHATH
dbusryeckue sIBJICHUS B OKPYXKaIoIel TPUPOe U MOBCETHEBHOMN KU3HU;
UCIIOJI30BaTh HAYYHBIE METO/Ibl HCCIIeOBAaHUS (PU3UUECKUX SBIICHUMN, B TOM
YHUCIIe 1Sl POBEPKHU TMIIOTE3 U MOJTYUYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITH HAy4YHbIE OCHOBBI Hau0OOJ€e BaXHBIX JOCTHKEHUUW COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JINYHBIX UCTOYHUKOB
DHEPIUM Ha OCHOBE 3aKOHA IPEBPAILECHUS U COXPAHEHUS! BCEX M3BECTHBIX BHUJIOB
SHEPrUH.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOTI'O OBHIEI'O OBPA3OBAHUA

N3yuenue pu3uku Ha ypoBHE OCHOBHOI'O OOILEro 0Opa3oBaHUsl HAIIPaBJICHO

Ha JIOCTHKEHHE JTUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pEe3yJbTaTOB.

B pesynbrare usyuenus GuU3MKM Ha YpOBHE OCHOBHOTO OOIIEro o0pa3zoBaHus

y oOyyaromierocss OyayT cOpMUPOBaHBI CIIEIYIOUIUE JTUYHOCTHBIE PE3yJIbTATHI B
YacCTH:

1) naTpuOTHYECKOT0 BOCIIUTAHUSA:

— IPOSIBJIEHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUUCKOMN
(bu3HYeCcKoil HayKH;

— IIEHHOCTHOE OTHOIIEHHUE K JOCTIKEHUSM POCCUMCKUX YUEHBIX--(U3UKOB,;

2) rpaskIaHCKOr0 M JyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

— OTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAYMMBIX
W OTUYECKHX TPoOJIeM, CBS3aHHBIX C MPAKTHYECKUM TMPUMEHCHHUEM
JTOCTKEHUH (PU3UKH;

— OCO3HAHUE BAXKHOCTH MOPAIBHO--dTUYECKUX MNPUHIIUIIOB B JACSATEILHOCTU
YUY€HOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA

— BOCIIPHUSTHE ICTETHUYECKUX KadyeCcTB (PU3MUECKOW HayKu: €€ TapMOHHYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTHU, TJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

— OCO3HAHUE IEHHOCTH (U3MYECKOM HAyKHM KaK MOIIHOIO HHCTPYMEHTA
IIO3HAHHUS MHPA, OCHOBBI PA3BUTHUS TEXHOJOTIMH, BaXKHEUILEH COCTaBISIOLIEH
KYJIbTYPBI,

— pa3BUTHE HAy4yHOU JHO003HATENILHOCTH, MHTEpEca K HCCIEI0BaTEIbCKON
JEATENIbHOCTH;

S5) ¢opvmupoBaHus  KYJbTYPbl 3A0POBbSI M  3MOLMOHAJBLHOIO
0J1aromnoJIy4us:

— OCO3HaHME IIeHHOCTH Oe3omacHOoro oOpa3a >KM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU TIPaBWJI 0OE€30MaCHOTO TIOBEACHHUS Ha
TpaHCIOpTE, Ha J0pOrax, ¢ 3JIEKTPUYECKUM M TEIUIOBBIM OOOpPYJOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

— c(hopMuUpOBaHHOCTh HaBbIKa pedIieKCUU, MNpU3HAHUE CBOEro IpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y IPyroro 4e0BeKa;

6) Tpya10BOTO BOCIIMTAHMS:

— AKTUBHOE y4YacTHE B PEIICHUHM MPAKTHUYECKUX 3ajad (B paMKaX CEMbH,
o0Opa3zoBaTeIbHON OpraHu3alu, ropoja, Kpas) TEXHOJIOTHYECKOU U



COLIMAJIbHOM HAIpaBJICHHOCTHU, TPEOYIOIHUX B TOM YHCIEe U (PU3NYECKUX
3HAHUM;

e — HMHTEPEC K MPAKTUYECKOMY U3YUEHHUIO MPOPECCUid, CBA3aHHBIX C (PUBUKOM;

e 7)3KO0JIOTHYECKOr0 BOCIIUTAHMA:

e — OpHUEHTALMSI HAa NPUMEHEHUE (PU3MYECKUX 3HAHMM ISl pelieHus 3ajgad B
o0acTh OKpY’Karolleil cpeapl, IMJIAaHUPOBAHUS IOCTYNKOB M OLEHKH HX
BO3MOKHBIX MTOCHEACTBUN 7151 OKPYKAIOLEH CPEIbI;

e — OCO3HAaHME TJI00ANBHOTO XapaKTepa SKOJIOTMUYECKHUX MpoOJieM U MyTell ux
peneHus;

e 8) ajanTanuM K M3MEHSIOIIUMCH YCJOBMAM COLMAIBHON W NPHPOJAHOM
cpeabl:

e — MOTPEOHOCTh BO B3aUMOJECHCTBUU TPU BBITOJIHEHUM HCCIEIOBAHUNA U
IPOEKTOB (HU3MUECKON HAIpPaBIEHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUAM
JIPYTHUX;

e — TIIOBBILICHHE YPOBHS CBOEM KOMIETEHTHOCTH YEpe3 MPAKTUYECKYIO
NEATEIbHOCTD;

e — NOTPeOHOCTH B (OPMUPOBAHNUY HOBBIX 3HAHUH, B TOM 4Hciie (OPMYyIUPOBATH
UJIeH, MOHATHUSA, TUIIOTE3bl O PU3MUECKUX 00BEKTaX U SBJICHUSX;

e — oco3HaHHE e(UINUTOB COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH B 001acTH
bu3uKy;

e — IUIAHUPOBAHHE CBOErO0 pPa3BUTHS B MPUOOPETEHHWU HOBBIX (PU3HUUYECKUX
3HAHMU;

e — CTpEMJICHUE aHAIM3UPOBATH U BBISIBISTH B3AMMOCBSI3U MPUPO/IbI, OOIIECTBA U
HKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

e — OLEHKA CBOMX JEWCTBUU C YYETOM BIMSHHS Ha OKDPYKAIOUIYIO Cpeny,
BO3MO>KHBIX INI00AJIBHBIX MOCIEICTBUM.

METANPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUs TporpaMMmbl M0 (U3MKE Ha ypPOBHE OCHOBHOTO
oOmero odpa3zoBanus y obydaromierocs OyayT chopMUpOBaHbl MeTanpeaMeTHbIE
Pe3yJabTaThl, BKIIOYAIOINIUE MO3HABATEIIbHBIC YHUBEPCATIbHbBIC YUCOHBIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4YCOHBIC  JCHCTBHS,  PEryJSTUBHBIC
YHHUBEpCaJIbHBIC YUCOHBIC ICHCTBUS.

ITo3naBaTe/bHBIE YHUBEPCAIBbHBIC yqeﬁnble I[eﬁCTBHH

Ba3oBble JJoruyecKkue JelicTBUA:



BBISIBISITH M XapaKTEpU30BaThb CYIIECTBEHHbBIE IPU3HAKU OOBEKTOB
(s1BNIEHUN);

yCTaHaBIMBATh CYUIECTBEHHbIN NMPU3HAK KJIACCU(UKALIUN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,;

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMAaTPUBAEMBbIX (aKTax,
JAHHBIX U HAOJFOIEHUSX, OTHOCALIUXCS K (PU3HUUECKUM SIBJICHUSIM;
BBISIBJISITh NTPUYMHHO--CJIEICTBEHHBIE CBSI3U IPU H3YYEHHH (PU3NYECKHUX
SBJICHUW U IPOLIECCOB, JI€JaTh BBIBOJABI C UCIIOJIB30BAHUEM JETYKTHUBHBIX
U UHIYKTUBHBIX YMO3AKJIIOUEHUH, BBIIBUTATh TMIIOTE3bl O B3aMMOCBS3SX
(u3nYEeCKUX BEJITUYUH;

CaMOCTOATENIbHO BbIOMpaTh Crnoco0 pemeHus y4yeOHoM (usnyeckon
3a/1a4yi (CpaBHEHUE HECKOJIbKMX BApUAaHTOB pELIEHUs, BBIOOp HamOoJee
NOAXOJSILErO ¢ YYETOM CaMOCTOATENBHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIBLCKUI HMHCTPYMEHT ITO3HAHMS;
MIPOBOJIUTH 10 CAMOCTOSITEIFHO COCTABIICHHOMY TIJIaHY OIIBIT, HECIIOKHBIN
bu3HUecKuil IKCIIEPUMEHT, HEOOJBINOE HCCleqoBaHuEe (HU3UIECKOTO
SIBIICHUS;

OIICHWBAaTh HAa NPHUMEHUMOCTh U  JIOCTOBEPHOCTh HH(pOpMaIHIo,
TIOJIYYCHHYIO B XOJI€ HCCIICIOBAHUS HUJIH SKCIIEPUMEHTA;

CaMOCTOATEIILHO (OPMYIHPOBATH 000OIICHHSI U BBIBOABI IO PE3YJIbTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTIBITA, UCCIICIOBAHUS;

NPOTHO3UPOBATh  BO3MOXKHOE  JIabHEHINIEE pa3BUTHE  (PUINICCKUX
MIPOIIECCOB, & TAK)KE BBIJIBUTATh MPEATIONOKECHHS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c undgopmanmeii:

OPUMEHSTh Pa3IMYHbIE METOJbl, HHCTPYMEHTHI U 3aMPOCHl MPU MOUCKE U
orOope uHpOpPMAIMM WM AAHHBIX C YYETOM NPENJIOKEHHOW y4eOHOMU
busndeckoit 3a1a4u;

aHaAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IMYHbIX BUJOB U (POPM MpEICTaBICHMUS;

CaMOCTOSITEJIbHO ~ BBIOMpATh ONTHUMAJIbHYIO (QOpMYy IpEICTaBICHUS
uH(popMallMl W WUIIOCTPUPOBATh peUIaeMble 3aJayll  HECIOKHBIMHU
CcXeMaMmu, uarpaMmmaMu, HTHOU rpaukoi U uX KOMOWHALUSIMH.

KOMMYHI/IKaTI/IBHbIe YHUBEPCAJIBHBIC yqeﬁnble I[eﬁCTBHHZ

B XOJ€ OOCYXKICHHUS Y4eOHOro Marepuaja, pe3ysbTaToB J1abOpaTOPHBIX
paboT ¥ IPOCKTOB 33J1aBaTh BOIPOCHI IO CYIIECTBY 00CYKJIaeMOH TEMbI U
BBICKa3bIBaTh HJCH, HAIICIICHHBIC HA PEIICHHWE 3a7add M IOJACpKaHUe
0J1aroKeaaTeaIbHOCTH OOIIECHHS,



COTIOCTABJISATh CBOW CYXXJCHHUSI C CYXISCHUSIMHU JIPYTMX YYaCTHHKOB
Jyajora, 00Hapy>KUBaTh Pa3inuue U CXOJICTBO MO3HUIINM;

BBIpA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX;
MyOJIMYHO MPEJICTABIATH PE3YJIbTAThl BBIOJIHEHHOTO (PU3HUYECKOIO OIMbITA
(PKCIIepUMEHTa, UCCIIeI0BaHUs, IPOCKTA);

NOHMMAaTh M  HCHOJb30BaThb  IPEUMYIIECTBA  KOMAaHJIHOM u
MHIMBUAYAIbHOM paboOThl MpPH pEHIeHWH KOHKPETHOW (u3nuecKoit
npo0JIeMBbl;

NPUHUMATh LI€JIM COBMECTHOM AESATENbHOCTU, OPraHU30BBIBATh JIEUCTBUS
o €€ JMOCTWKEHUIO: paclpenesaTb PO, OO0CYXIaThb IHPOLECCH U
pe3ybTaThl COBMECTHOM padOThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOEH;
BBINOJIHATH CBOIO 4acTh PaOOThI, TOCTUrasi KAUECTBEHHOTO pe3ysbTara o
CBOEMY HAIIPaBICHUIO U KOOPJAMHUPYS CBOM [JEHCTBUS € JPYIMMH
YJI€HAMH KOMaHIbl;

OLICHMBATh KAa4yeCTBO CBOEr0 BKJaJa B OOLIMH MPOAYKT IO KPUTEPHSM,
CaMOCTOSITENIbHO C(HOPMYITHMPOBAHHBIM YUYACTHUKAMU B3aUMO/ICHCTBHUS.

PerJIHTHBHbIe YHUBEPCAJIBHBIC y‘leﬁHbIe I[eﬁCTBHH

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CUTYyalHsIX, TPEOYIOIIHX
JUTsl petieHust GU3NYecKuX 3HaHUM;

OPHUEHTHPOBATbCA B  PAa3IU4HBIX MOAXOJAaX MPUHATHS  pELICHUH
(MHIMBUAYAJIbHOE, NPHUHATUE PEUIEHUS B TPYIIIE, NPHUHITHE PEIICHUI
TPYIIION);

CaMOCTOSATENIbHO COCTAaBJIATh aJITOPUTM pelieHus (PU3nYecKon 3a1aun uin
IUIaHa KCCIEAOBaHUS C YYETOM HMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHUPOBATh MpeJIaracMble BapUaHThl PEILICHU;
JieNaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMOKOHTPOJIb, IMOLIMOHAILHBIA MHTEJVICKT:

JaBaTh aJ€KBaTHYIO OLEHKY CUTYAallMH U MpeJiaraTh MiaH €€ U3MEHEHMUS;
OOBSICHSIT ~ MPUYUHBI  JIOCTMXKEHUSI  (HEIOCTHMIXKEHHUS)  PE3yJbTaTOB
NeSATENbHOCTH, JaBaTh OLICHKY MPUOOPETEHHOMY ONBITY;

BHOCUTH KOPPEKTHBBI B JESATEIBHOCTH (B TOM YHCJIE B XOJI BBINOJHEHUS
(Gbu3MUEeCKOro HMCCIEAOBAHMS WM  IPOEKTAa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBIIUXCS CUTyalud, YCTAHOBJIIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJbTaTa LIEJIN U YCIOBUSIM;

CTaBUThH ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIOopa MU JAUCKYCCUU
Ha HAY4YHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro;



PU3HABATh CBOE MPaBO HA OMIMOKY MPH pelIeHUH PU3NYECKUX 3a7a4 WU
B YTBEP)KJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MMPaBO APYTOroO.

HNPEJMETHBIE PE3YJIbBTATBI

K xonny oOydenus B 7 Kjiacce npeMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE
JOJHKHBI OTPaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOIUXCS YMEHHIA:

UCTIONb30BaTh  TMOHATHS:  (PU3MYECKHE W XUMUYECKHE  SBIICHUS,
HAO0JIIOICHUE, SKCIEPUMEHT, MOJEIb, THIIOTE3da, €IUHULBI (PU3NYECKHUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEPHOE,
KHUJIKOE, Tra3000pa3HOe), MEXaHWYECKOE JBI)KEHUE (PaBHOMEPHOE,
HEPaBHOMEPHOE, MPSAMOJIMHENHOE), TPaeKTOpHsi, PaBHOJAEHCTBYIOLIAS
cuna, gedopmauust  (ympyrasi, — IUIacTU4YecKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYBL;

paznuuath sBiIeHUs (Iuddy3us, TEIIOBOe IBUKEHUE YaCTHUI] BEIIECTBA,
PaBHOMEpPHOE  JBWIKEHUE, HEPAaBHOMEpPHOE  JBHKEHHE, HWHEpPLMS,
B3aMMOJEMCTBHE TeEJ, paBHOBECUE TBEPIBIX TEN C 3aKPEIJIEHHONW OCHIO
BpalleHUs, Iepefadya AaBi€HUS TBEPABIMU TeJlaMH, >KUAKOCTSIMU U
razamM, arMoc()epHOe€ JaBJIICHHE, I[UIaBaHHE TeJ, MPEBPALLCHUS
MEXaHUYECKOM SHEPruH) MO OINKCAHHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (U3UYECKOE SBIICHUE;
pacro3HaBaTh NPOSIBICHUE U3YYEHHbIX (U3NYECKUX SBICHUH B
OKpY’KalollleM MHpEe, B TOM 4Hcle (u3nyecKkue SBICHHUS B HPUPOIE:
OPUMEPHI JBMKEHHUS C PA3IMYHBIMH CKOPOCTSIMU B >KMBOM U HEXUBOU
OpUPOAE, AECUCTBUE CWIBI TPEHHS B IPUPOJAE U TEXHUKE, BIMSIHUE
aTMOc(epHOro JIaBJICHUs Ha >KMBOW OpraHU3M, IUIaBaHHE pbIO, pblyaru B
TeJe YelIOBeKa, MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1a4y B y4eOHYIO,
BBIJICJISTh CYyIIECTBEHHBIE CBOMCTBA (TPU3HAKK) (DU3NUYECKUX SIBJICHUIA;
OMHCHIBATh U3yUEHHBIC CBOMCTBA TeNl U (hU3MUECKUE SBICHUS, HCIIONb3YSI
¢usnyeckue BeNIUYUHBI (Macca, 00BEM, IJIOTHOCTH BEILIECTBA, BpeMs,
yTh, CKOPOCTb, CPEIHASL CKOPOCTb, CUJIa YIPYTOCTH, CHJIA TSKECTH, BEC
Telna, CWJIa TpEeHus, JaBleHue (TBEPAOro Tella, KUIAKOCTH, Tasa),
BBITAJIKMBAIOIAs CHJIA, MEXaHUYECKasl paboTa, MOIIHOCTh, IIEYO CHUJIbL,
MOMEHT CHJIbI, KO3(DQUIMEHT TMOJIE3HOr0 JACWCTBUS MEXaHU3MOB,
KMHETHYECKas M IOTEHIUaJbHAs SHEPrus), IpPU ONUCAHUU IPABUIBHO
TPAKTOBAaTh  (PU3MUECKUH  CMBICI  MCIONb3YEMbIX  BEJIMYMH,  MX
0003HauUeHUd W €AUHULBI (PU3NYECKUX BEIMYMH, HAXOIUTh (HOPMYJIbI,
CBA3BIBAIOIIME JAHHYIO (PU3HYECKYIO BEJIMYMHY C JPYTUMHU BEIMYMHAMH,
CTPOUTH IPaPUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIUYUH;



XapaKTepu30BaTb CBOMICTBa Tel, (PU3MUYECKUE SBJICHUS U IPOLECCHI,
UCIIOJIb3Ys MpaBUJla CJIOKEHUs CUJl (BIOJb OJHOM IpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, mpaBuiO paBHOBecUs phiuara (0Jo0ka),
«30JI0TO€ TMpPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXaHWYECKOH
HEPruu, MNpU HTOM JaBaTh CIOBECHYIO (POPMYJIHPOBKY 3aKOHAa U
3alMCBIBATh €M0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (pU3MUECKHE SBJICHUS, IPOLECCHl U CBOMCTBA TeJl, B TOM YUCIIE
U B KOHTEKCTE€ CHUTyaludl MpaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa:
BBISIBJISITh IIPUYMHHO--CJICJCTBEHHbIE CBSA3HM, CTPOUTHh OOBSICHEHHE U3 1-2
JIOTUYECKUX I1aroB ¢ Oomopodl Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3HUECKHUX
SABJICHUH, PU3NIECKUX 3aKOHA WIIK 3aKOHOMEPHOCTH;

pemiatb pacy€THbE 3ajadyd B 1—2 JeHCTBHS, MCIOJB3Yys 3aKOHBl U
(GopMyIibl, CBsI3bIBAIOLIME (PU3MUECKHE BEIMUYMHBI: HAa OCHOBE aHaJIM3a
YCIJIOBHSI 33/1a4 3alKMChIBATh KPATKOE yCIIOBUE, MOJCTABIATh (pU3nyeckue
BEJIMYMHBI B (HOPMYJBI U MPOBOAUTH PAaCUETHl, HAXOAUTH CIIPABOYHBIC
JAaHHbIE, HEOOXOAUMBIE JJI1 pEUICHUs 3a/ad, OLEHUBATh PEaTUCTUYHOCTD
MOJIYYeHHOU (DU3UYECKOMN BEITMYUHBI;

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXHO pEIIUTh MPU MOMOIIU
($U3HYECKUX METOJIOB, B ONTMCAHUU UCCIEIOBAHUS BBIACIATH IPOBEPIEMOE
OpeanoiokeHue  (rumoresy),  pasinyaTb U HUHTEPIPETHUPOBATH
HOJyYEHHBI pe3yJibTaT, HAaXOJWUTh OLIMOKM B XOJE OIBITa, JeaTh
BBIBO/JIbI 10 €T0 PE3YJIbTATaM;

IPOBOJMUTH OMNBITHl 10 HAOMIOJCHUIO (QU3MYECKUX SBICHUM WM
puznyeckux CBOMCTB TeN: (dopMyupoBaTh pOBEpsiEMbIE
IPEANOI0KEHUs, COOMPATh YCTAHOBKY U3 MPEIOAKEHHOT0 000pyI0BaHUS,
3aIlMCHIBATh X0/ OTbITa U (HOPMYITHPOBATH BHIBOIBI;

BBIIIOJIHATH MPsAMBIE W3MEPEHUS PACCTOSHMS, BPEMEHHM, MAacChl Tela,
o0béMa, CHJIBl M TEMIIEpaTypbl C HCIOJb30BAHUEM aHAJIOIOBBIX M
nu(QpOBBIX MPUOOPOB, 3aMUCHIBATH I[IOKAa3aHUS MPUOOPOB C YUETOM
3aJaHHON aOCOMIOTHON MOTPEIIHOCTH U3MEPEHHI;

IPOBOJUTH HCCIEJOBAHUE 3aBUCUMOCTH OAHOW (PU3MUECKON BETUYHHBI OT
JOPYrol € HCIOJIb30BAHUEM MPSIMBIX H3MEPEHHUU (3aBUCUMOCTH MYTH
PAaBHOMEPHO JBWXKYILErocs Tela OT BPEMEHHM JABWKEHUS TEJa, CHJIbI
TPEHUS CKOJIBKEHHUS OT Beca Teja, KauecTBa 00pabOTKU NOBEPXHOCTEN Tel
Y HE3aBUCUMOCTH CUJIbI TPEHHUS OT IUIOIIAA COIPUKOCHOBEHUS TEJ, CUIIbI
YOPYTOCTH OT YJUIMHEHUS NPYXKUHBI, BBITAJIKUBAIOIMIEH CHIIBI OT 00BEMa
NOTPYKEHHOM YacTH TeJla U OT INIOTHOCTH XUIKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTHU TeJa, OT IIIyOUHBI, HA KOTOPYIO MOIPYKEHO TEJO0, YCIOBUI
IUTaBaHUs TE€Jl, YCIOBMHM paBHOBECHs pbluara M OJOKOB), y4acTBOBaTh B



IUTAHUPOBAHUM  Y4€OHOTO WCCIEAOBaHUsA, COOMpaTh YCTaHOBKY H
BBITIOJTHATh W3MEPEHUS, CIeIys MPEIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYYCHHONW 3aBUCHUMOCTH (DU3MUECKMX BEIHMYMH B BHUJIEC
NPEIOKEHHBIX Ta0nuil U TpaduKoB, AeNaTh BBIBOJBI MO pe3yjbTaTaMm
UCCIIEIOBAHMUS,

IPOBOJUTH KOCBEHHBIE H3MEPEHHUs (PU3UUYECKUX BEIMYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTU W TBEPIOTO Teja, CHUJIa TPEHUS CKOJIbKEHUS,
JaBJICHHE BO31yXa, BBITAIKUBAIONIAsS CHWJa, JCHCTBYyIOIIas  Ha
NOTPYKEHHOE B KHUAKOCTH TeNO, KOI()PHUIMEHT MOIe3HOro ACHCTBHS
IOPOCTBIX MEXaHU3MOB), CIEAys MPENJOKEHHOW WHCTPYKLIHUU: MPH
BBIMOJIHEHUH HW3MEpPEHUIl coOMpaTh 3KCHEPUMEHTAIbHYIO YCTaHOBKY MU
BBIUMCIISITh 3HAUEHUE HCKOMOM BEIIMYUHBL;

coOJI01aTh MpaBUiia TEXHUKHA 0€30MacCHOCTH MpHU padoTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM,;

yKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChI, TEPMOMETp, JAMHAMOMETD, COOOIIAIONIUECS COCYIbI, OapomeTp,
pBIYar, OIBHKHBINA U HETIOABW)KHBIN OJIOK, HAKIIOHHAS TJIOCKOCTH;
XapaKkTepu30BaTh MPUHIUINBI JACHCTBHS W3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX ONUCaHus (B TOM YHCIE:
NOJIINITHAKY, YCTPOWCTBO BOJOMPOBOJA, THIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBON HACOC, apEOMETP), UCIIOJB3YS 3HAHMUS
0 CBOMCTBax (U3HYECKUX SBJICHUM M HEOOXOAMMBIE (U3NUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOIUTH  NPUMEpPHl  (HAXOAUTh HH(OpPMAIMIO O  MpUMEpPax)
NPAaKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHWNA B TIOBCEIHEBHOM
KU3HU I obecriedeHns: 6€30MacHOCTH MPHU OOpaIleHUuu ¢ Ipudopamu u
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 370POBbS U  COOIIOJCHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKpYXKAIOLIeH cpee;

OCYIIECTBIISATh OTOOp HCTOYHMKOB HHpopMmanuu B HMHTEepHETE B
COOTBETCTBHUH C 33JJaHHBIM MTOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIUXCSI
3HaHUH © TYTEM CpPaBHEHHUSA PA3IUYHBIX HCTOYHUKOB BBIIEIATH
uHPOpPMAIMIO, KOTOpas SBISIETCS HPOTHBOPEUYMBOW WM MOXKET OBIThH
HEJI0CTOBEPHOM;

WCTIOJb30BaTh MPH BHITIOJHEHUN YYCOHBIX 3aJaHUN HAYYHO--TIOMYJIPHYIO
auTepaTypy  (U3NYECKOTO CONIEp)KaHWs, CIPaBOYHBIE  MaTepHAbI,
pecypcbl cetu VIHTepHET, BIajeTh npuéMaMu KOHCTIEKTUPOBAHUSI TEKCTa,
npeobpazoBaHusl HPOPMAIUHU U3 OAHON 3HAKOBOI CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpPAaTKHE MUChMEHHBIC M YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHHKOB HH(OpPMAIMH (PU3NIECKOTO COJACPIKAHUS, B TOM



yuciae MyOJMYHO JesaTh KpaTKHE COOOLIEHUS O pe3yJbTaTax MPOEKTOB
WIH YYEOHBIX MCCIEAOBAHUN, MpPU HTOM TPAMOTHO MCIOJIb30BaTh
U3YYEHHBIM TOHSATUHHBIN amnmapaT Kypca (U3UKH, COIMNPOBOXKIAThH
BBICTYIUICHUE NIPE3CHTALIUEN;

IPU BBINOJHEHUU YUYEOHBIX IMPOEKTOB M HCCIEIOBAHUWA paclpenessiTh
00S3aHHOCTH B TpyIIl€é B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJadyaMy,
CICAUTh 34 BBIIOJHEHUEM IUIAHA JEHUCTBUM, aJE€KBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJIaJd B  JI€ATENbHOCTh  TPYIIbl,  BBICTpauBaTh
KOMMYHHMKAaTUBHOE B3aUMOJCHCTBUE, YYUTHIBAs MHEHUE OKPYKAIOLIUX.

K xoH1y oOydenus B 8 kJiacce rnpeMeTHbIe pe3yJbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHU:

UCII0JI30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBHKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEILIECTBA, KPUCTAIUIMYECKUE U
amMop(HBIE Tela, HACBILEHHBIH W HEHACBILIEHHbIM @ap, BIAXKHOCTb
BO3/lyXa, TEeMIeparypa, BHYTPEHHsSSI DSHEpPrus, TEIJIOBOM JBUTaTellb,
AIIEMEHTAPHBIN 3JIEKTPUUYECKHUI 3apsijl, SIEKTPUUECKOE MOJE, MPOBOAHUKN
U TU3JIEKTPUKH, TOCTOSIHHBIA 3JEKTPUUYECKUI TOK, MATHUTHOE MOJIE;
paznuyaTh SBJICHMS (TEIUIOBOE PACIIMPEHUE M CXKATHE, TEIUIolepeaaya,
TEIJIOBOE PaBHOBECHE, CMAauMBaHUE, KAIWJULIPHBIE SIBJICHUS, UCIApECHHUE,
KOHJIEHCAlUsl, IUIaBJIEHUEe, KpHUCTaJUIM3auus (OTBEpJEBAaHUE), KUIICHUE,
Teronepeaada (TemI0NpPOBOHOCTb, KOHBEKIIUS, U3ITy4YEHHUE),
IIEKTPU3ALUS TEJ, B3AUMOJEHCTBHUE 3apsAJIOB, NEUCTBHS 3JIEKTPUUECKOTO
TOKa, KOpPOTKOE 3aMbBIKAHHME, B3aMMOJCHCTBHE MArHUTOB, JECHCTBHE
MarHUTHOTO I10JI HA MMPOBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAsI MHIYKIIHS)
0 ONHCAHUID HX XapaKTEePHbIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX JaHHOE (PU3NIECKOE SBICHHE;

pacrmo3HaBaTh NPOSBJICHUE HU3YYEHHbIX (U3WYECKUX  SBJICHUM B
OKpYy’KalollleM MHpE, B TOM YHCIE (PUINYECKUE SIBICHUS B IPUPOE:
NOBEPXHOCTHOE HATSKEHUE U KaNWULSIpHbIE SBJICHHUS B TMPUPOJE,
KpUCTaIbl B mpupoje, uzinydeHue CoiiHLIA, 3aMep3aHue BOAOEMOB,
Mopckue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHETa, JJIEKTPUIECKHE
SBJICHUSI B aTMoc(epe, 3JIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noje 3eMiM, Apeld MoyroCcCOB, POib MATHUTHOIO MOJSA Ui KU3HU Ha
3emiie, MOJSIPHOE CUSIHUE, IPU ITOM NEPEBOAUTH MPAKTUUYECKYIO 3a]a4y B
y4eOHYI0, BBIACIATh CYIIECTBEHHBbIC CBOMCTBAa (MPU3HAKH) (DU3HUECKUX
SIBIICHU;

OINHCHIBATh U3yUEHHBIE CBOMCTBA TeNl U (PU3UUYECKUE SIBJICHUS, UCIIONb3YSI
¢u3nyeckue BEIMUYUHBI (TEMIEpaTypa, BHYTPEHHSS SHEPrus, KOJIUYECTBO
TEIUIOTHI, YAEJIbHAs TEIJIOEMKOCTh BEILIECTBA, y/I€JIbHas TEIIOTa



IUTaBJICHUS, yJeNbHAas TeIuloTa NapooOpa3oBaHUs, yjAelbHAs TeruioTa
CropaHusi TOIUIMBA, KO3(PPUIMEHT TMOJIE3HOTO JCUCTBUS TEIUIOBOU
MAaIllMHbI, OTHOCHUTEJIbHAS BJIAXXHOCTb BO3/1YyXa, JJIEKTPUYECKHU 3apsi,
CUJa TOKA, DJIEKTPUYECKOE HAIPSDIKEHHE, COINPOTUBIICHHUE IPOBOJHUKA,
yIEIbHOE  CONpPOTUBJIEHHE  BellecTBa, pabora U MOIIHOCTb
AIEKTPUYECKOTO TOKa), MpPU ONUCAHUM MPABUIBHO  TPAKTOBATH
(bu3HYECKUIl CMBICIT UCIOJIb3yeMbIX BEJIMYUH, 0003HAUYECHHUSI U €IIMHHUILIBI
(Gu3MUEeCKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOUIUE JAHHYIO
¢u3NYECKyI0 BENWYHHY C JAPYTMMHU BEIWYMHAMH, CTPOUTH TIpaduKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUUNH;

XapaKTepu3oBaTh CBOWMCTBA TeJ, (PU3MYECKUE SBICHUS U MPOIECCHI,
UCIIOJb3Ys. OCHOBHBIE TOJIOKEHUSI MOJIEKYJIAPHO--KUHETHYECKOW TEOPHUU
CTPOEHHUS BEIIECTBA, NPHUHIIMI CYNEPIO3ULMH MoJel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa i yyacTka LeMu, 3aKOH
JIxoyna—Jlenna, 3aKOH COXpaHEHMS DJHEPrMH, MNPU OTOM  JABaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alMChIBaTh €r0 MaTeMaTUYECKOe
BBIPAXKEHUE;

O0BACHATH (PU3HUECKHE MPOLECCHl M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTYallMil NPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 JTOrMYeCKHUX
miaroB ¢ omnopoil Ha 1—2 W3y4EeHHBIX CBOWCTBA (DU3UYECKUX SIBICHUM,
(bu3HUEeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;

pemiaTh pacy€THbIE 3a7adyd B 2—-3 JEWCTBUSA, MCIHOJIb3YS 3aKOHBI M
dbopmyIbl, CBs3bIBatONIME (PU3MYECKUE BEIUYMHBI: HA OCHOBE aHaiIM3a
YCJIOBHUSL 3aJla4yd 3alMCBhIBATh KPATKOE YCIOBUE, BBISBILSITH HEAOCTATOK
JaHHBIX JJIs pELIeHWs 3a7add, BbIOMpaTh 3aKOHBI U (HOpPMYIIHI,
HEOOXOJUMbIEe il €€ pelleHHs, MPOBOAUTH pacué€Tbl U CPABHUBATD
MOJIYYeHHOE 3HaUeHUE (PU3NUECKOI BEJIMUMHBI C U3BECTHBIMU TAHHBIMU;
pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO pEUUTh MNP MOMOIIU
($u3NYECKUX METOMNOB, HCIONb3Yysl OMUCAHHE HWCCIENOBAHUS, BBIJCIATDH
IIPOBEPSIEMOE  IIPEAIIOJIOKEHNE, OLEHMBATh IPABWIBHOCTh IOPSAKA
IIPOBEJEHNUS UCCIIEIOBAHMS, 1EJIATh BBIBOBI,

IPOBOJUTH OMBITHI 1O HAOMIOACHUIO (U3UYECKUX SIBICHUN WU
(bu3HUEeCKUX CBOMCTB TeJ (KanWJUIAPHBIC SIBJICHUS, 3aBUCUMOCTH JaBICHUS
BO3/lyXa OT €ero o0béMa, TeMneparypbl, CKOPOCTH IMpoliecca OCThIBAHUS U
HarpeBaHusl MPU M3IYYCHUU OT IIBETa H3Iydarouied (Mmorioiiaroniei)
IIOBEPXHOCTH, CKOPOCTb MCIAPEHHUs BOJABI OT TEMIIEPATypPbl KUIKOCTU U
IJIOMAAA €€ T[OBEPXHOCTH, OJEKTpH3alMs Tel U B3aUMOJACHCTBHE
AIEKTPUUYECKUX 3aPAJIOB, B3aUMOAECHCTBHE TOCTOSIHHBIX MAarHUTOB,



BU3yalM3alsl MarHUTHBIX IIOJE€H IOCTOSIHHBIX MarHUTOB, JEHCTBUS
MarHUTHOTO MOJsl HAa MPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHuTa,
CBOMCTBa DJIEKTPOABUIATENId MOCTOSHHOIO TOKa): (opMyJIHpoBaTh
IPOBEPSAEMbIE MPEANOJIOKEHHUS], COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000py10BaHus, OMUCHIBATH XO/JI OIbITa U (POPMYJIMPOBATH BBIBO/IBI;
BBIIOJIHATh ~ NPSIMbIE  M3MEPEHUs  TEMIEpPATypbl,  OTHOCHTEJIBHOMN
BJIQXXHOCTH BO3/yXa, CHJbl TOKA, HAIpPSHKEHUS C HUCHOJb30BAaHUEM
AHAJIOTOBBIX NPUOOPOB M JATYMKOB (PU3UYECKUX BEIMYMH, CPAaBHUBATH
pe3yabTaThl UBMEPEHUN € YUETOM 3aJaHHOM a0COIIOTHOM MOTPEUIHOCTH;
IPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OAHOM (PM3UUECKON BEIUYHHBI OT
JpPYroi C  HUCIOJIb30BAaHUEM MPAMBIX H3MEPEHHH  (3aBUCHUMOCTH
CONPOTHUBJIEHUS MNPOBOJHMKA OT €ro JUJIMHBI, IUIOIIAAW IONEPEYHOIO
CEYEHMS U YJEIbHOIO COMPOTUBIIEHUS BEIIECTBA IPOBOJHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 IMpPOBOAHMK, OT HANpPSDKEHUS Ha  [IPOBOJHMKE,
UCCIIEJOBAHME IIOCJIEIOBATEIBHOTO W IApajUIeIbHOTO  COEIUHEHUM
NPOBOJHUKOB): IUIAHUPOBATh WCCIEIOBAaHHE, COOMPATh YCTAHOBKY H
BBIMOJHATh W3MEpPEHUs, Cleaysl MpeAsIOKEHHOMY IUlaHy, (DUKCHpPOBATh
pe3yJIbTaThl MOJTYYEHHOM 3aBHCHUMOCTH B BHJE TaOmuI U TpaduKoB,
JIeJ1aTh BBIBOJIBI 10 pE3yJibTaTaM UCCIIEJOBaHMS;

IPOBOJUTh KOCBEHHbIE HW3MEPEHHS] (PU3MUECKUX BeJIWYuH (yIeiabHas
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTUBIEHUE MPOBOAHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBATh HU3MEpPEHUs, coOupaTh
HKCHEPUMEHTAIbHYIO YCTaHOBKY, CJIE€Ays NMPEJIOKEHHON MHCTPYKLUMH, U
BBIUUCIISITh 3HAUEHUE BEJIINYUHBL;

coOJ01aTh NMpaBUiia TEXHUKHA 0€30MacCHOCTH MpHU padoTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM,;

XapaKkTepu30BaTh MPUHIUMBl JCWCTBUS H3YYEHHBIX MNPUOOPOB WU
TEXHUYECKUX YCTPOICTB C ONOpPOW Ha MX ONUCAaHUS (B TOM YMHCIE:
CUCTEMa OTOIUIEHHSI JIOMOB, THTPOMETp, NapoBas TypOMHA, aMIepMeTp,
BOJITMETP, CUETYMK IIJIEKTPHUUECKOW HHEPrUH, 3JIEKTPOOCBETHTEIIbHbIE
npuOOpkI, HarpeBaTeIbHbIC ANEKTPONPUOOPHI (TPUMEPHI), HIEKTPUIECCKHIE
[PENOXPAHUTEIH, HIEKTPOMATHUT, AIEKTPOJBUTATENb NOCTOSHHOIO TOKA),
UCIOJb3ysl 3HAHMS O CBOWMCTBAaxX (DM3MUECKUX SIBJICHUN U HEOOXOIMMBIE
(du3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KUJAKOCTHBIH
TEPMOMETP, TEPMOC, NCUXPOMETP, TMI'POMETP, JABUIATENb BHYTPEHHEIO
CrOpaHHUs, JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbI IEKTPUUECKUX



Hernen ¢ MmocjaeoBaTe/bHbIM U MapajulesIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAUECHHS DJIEMEHTOB AJIEKTPUUECKHUX 1ETeH;
OPUBOAUTH  TNpPUMEPHl  (HaxoauTh  HHPOpPMANMIO O  TpUMEpPax)
IPAaKTUYECKOI0 HCIOJIb30BaHUs (PU3MUECKUX 3HAHUA B IOBCEIHEBHOM
KU3HU I oOecriedeHrss 6€301acHOCTH MpU OOpaIieHuy ¢ npudopaMu u
TEXHUYECKUMHU YCTPONCTBAMH, COXPAaHEHHUs 3I0POBbsI U  COOIIOACHHS
HOPM DKOJIOTUYECKOTO MOBEACHHS B OKPYXKAIOIIEH Cpee;

OCYIIECTBIATh TMOUCK HWHGOpMAIMK  (HU3UIECKOTO COACp)KAaHUA B
NurepHere, Ha OCHOBE HMEIOUIMXCS 3HAHUU H MYyTEM CpaBHEHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH HMHQPOpPMALIMIO,  KOTOpas
SIBIISIETCS] MPOTHUBOPEYHUBOM MIIK MOKET OBITh HETOCTOBEPHOM;
UCTIOJIb30BaTh MPHU BBIMOJHEHUN YUEOHBIX 33JaHUN HAYYHO--TIOMYJIPHYIO
auTepaTypy (QU3MYECKOro COJEp)KaHHWs, CIPaBOYHbIE  MaTepHUalbl,
pecypcbl cetu HTEpHET, BiajieTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHOOPMALIUU U3 OJIHOM 3HAKOBOW CUCTEMBI B JIPYTYIO;
cO3/1aBaTh COOCTBEHHBIE NMHUCHMEHHBIE M KpaTKHWE YCTHBIE COOOIIEHHUS,
0000mass wHOpMAIMI0O W3 HECKOJbKHX HMCTOYHUKOB (DU3UIECKOTO
COJlep)KaHusi, B TOM 4YHCIE MyOJUYHO MPEICTaBIATh PE3YJbTaTh
MPOEKTHOM WJIM HMCCIIEIOBATEIBCKON NESITEIbHOCTH, MPU 3TOM IPaMOTHO
UCIIOJIb30BaTh M3YYEHHBI TMOHATUHHBIN anmapar Kypca (U3UKH,
COTIPOBOXAAThH BBICTYIUICHHE MTPE3CHTALINEIH;

OpU BBINIOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBAaHUN (PU3NYECKUX
IPOLIECCOB pachpenesiTh O0SI3aHHOCTH B TpYIMINE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMU, CJICJAUTH 32 BBINIOJHEHUEM ILJIaHA ACHCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JeSITeIbHOCTD TPYIIIBI, BRICTPaUBaTh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBUE,
IPOSIBIISiS TOTOBHOCTh pa3periarb KOH(QIUKTHL.

K xon1y oOydenus B 9 kJiacce npeMeTHbIe pe3yJbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

UCIIONb30BaTh MOHSTHUS: CUCTeMa OTcu€Ta, MaTephalibHasi TOYKa,
TPACKTOPHsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO ABMKEHUS, nedopmarus
(ympyrasi, mnjacTuyeckasi), TPEHHE, LEHTPOCTPEMUTEIBLHOE YCKOpPEHHE,
HEBECOMOCTh M TEPErpy3KH, LIEHTP TAKECTH, aOCOIIOTHO TBEPAOE TEJO,
HEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHUYECKHUE KOJeOaHus U
BOJIHBI, 3BYK, WH(QPa3BYK U YJIbTPa3BYK, AJICKTPOMATHUTHBHIC BOJHBI,
IKajga 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAITbHO30PKOCTD,
CHEKTPhI UCIYCKaHUsI U TOTJIOIIEeHus, alb(a-, 0eTa- U raMmma-u3iIydeHus,
U30TOIIbI, SI/IEPHAS] DHEPTETHKA;



pa3iauuath SBJICHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHENHOE
IBUKEHHE, PaBHOYCKOPEHHOE IPSMOJIMHEWHOE JIBUJKEHUE, CBOOOJHOE
naZieHue TeJl, PABHOMEPHOE JIBXKEHHE O OKPYKHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTUBHOE ABM)KECHUE, KOJeOaTelbHOE IBMKEHHE (3aTyXarolue M
BBIHY/ICHHbIE KOJIeOaHMsI), PE30HAHC, BOJHOBOE JIBUKEHHUE, OTPaKCHUE
3BYKa, IMPSAMOJIMHEMHOE paclpOCTPaHEHHE, OTPaKEHUE MU IPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAXKEHHUE CBETA, Pa3jlokKeHHe OEJI0ro CBETa B
CHEKTp M CJOXKEHHME CIEKTpaJbHBIX I[BETOB, JHUCIEpPCUS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEWYATOIO CIEKTpa
U3JTyYEHHs]) 0 ONMCAHUIO UX XapAaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaThb NPOSIBICHUE U3YYEHHbIX (U3NYECKUX SBICHUM B
OKpy)KarolleM Mupe (B TOM uyucie (U3NYECKUE SIBJICHUSI B IPUPOAE:
IOPWIKUBBI U OTJIMBBI, JBUKEHUE MU1aHeT COJIHEYHON CUCTEMBbI, PEaKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCHPUATHE 3BYKOB KHMBOTHBIMH,
3eMIIETPSICEHHE, CEHCMUYECKHE BOJHBI, LyHAaMH, 3XO, I[BE€Ta Tell,
ONTUYECKUE SIBJICHUS B NPUPOAE, OMOJOTMYECKOE AEHCTBHE BHJIMMOTO,
yJIbTPapUOJIETOBOIO M  PEHTIEHOBCKOTO U3JIY4YEHHUH, €CTECTBEHHBIN
PaAMOaKTUBHBIN (OH, KOCMUYECKUE Jy4d, PAJAUOAKTUBHOE H3IyUYEHUE
OPUPOAHBIX MHHEPAJIOB, JEHUCTBHE pPAJMOAKTHUBHBIX W3JIyYEHUA Ha
OpraHu3M 4YeEJIOBEKa), IPU 3TOM IEPEBOJAUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIAENATh CYIIECTBEHHbIE CBOMCTBAa (NMPU3HAKU) (PU3MUECKUX
SIBJICHUM;

ONUCHIBATh U3yUEHHBIE CBOMCTBA TeNl U (PU3UUYECKUE SIBJICHUS, UCIIONb3YSI
¢u3nyeckue BEIUYMHBI (CpPEeIHSAss M MIHOBEHHAas CKOPOCTh Teja IpH
HEPaBHOMEPHOM JIBU)KEHUH, YCKOPEHHE, NEepeMElIeHHe, MyTh, yIioBas
CKOpPOCTb, CHJIa TPEHHUs, CHJIAa YIPYTOCTH, CHJIA TSDKECTH, YCKOpPEHHE
CBOOOJHOIrO TMaJeHUsi, BEC Tejla, HMIIYJIbC Teja, HMIIYJIbC CHIIBI,
MEXaHW4yecKass paboTa M MOIIHOCTb, NOTEHLUAIbHAsl HHEPrusi Teja,
HNOJHATOrO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHUMAIbHAS SHEPIUsl CHKATOU
NPYKUHBI, KHHETHYECKash DSHEprus, IIOJHAs MEXaHWYEeCKas »HHEprus,
NEPUOJ U YacTOTa KojeOaHui, IJIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, [0KA3aTENIb NPEJIOMIIEHUS CPEBI), P ONUCAHUN
IPaBWIBHO TPAaKTOBAaTh (PU3MUECKUN CMBICH HCIOJb3YEMbIX BEJIMYUH,
0003HaueHUd W €AUHUIBl (PU3NYECKUX BEJIMYMH, HAXOAUTh (OPMYJIbI,
CBSI3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEITUYHMHY C IPYTHMH BEIMYUHAMH,
CTPOUTH IPaPUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIUYUH;
XapaKkTepu30BaTh CBOMCTBa Tes, (U3MYECKUE SBJICHUS U IPOLECCHI,
UCIIOJIb3YS 3aKOH COXPAHEHUS SDHEPIHM, 3aKOH BCEMUPHOI'O TATOTEHHUS,



OPUHIMI CYNEPIO3UIMK CWJI, MPUHLUI OTHOCUTENbHOCTU [ anuies,
3aK0oHbl HbIOTOHA, 3aKOH COXpaHEHUsSI UMITYJIbCA, 3aKOHBI OTPAXKEHHS U
IPETOMIICHUS CBETa, 3aKOHBI COXPAHEHHS 3apsA0BOTO M MACCOBOTO YHCEN
IpU SACPHBIX PEAKIUSIX, IPU ATOM JaBaTh CIOBECHYIO (HDOPMYIHPOBKY
3aKOHA M 3aITUCHIBATh €70 MATEMATUYECKOE BHIPAKECHUE;

OOBSACHATH (U3NYECKHE MPOLECChl U CBOMCTBA TeJl, B TOM YHCJIE U B
KOHTEKCTE CUTyallui MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBHISBISATH
NPUYUHHO--CIIEICTBEHHbIE  CBSI3U, CTPOUTh OOBsiCHEeHHWE u3  2-3
JIOTUYECKHX IIAaroB ¢ OMOpPOil Ha 2—3 M3YYEHHBIX CBOMCTBa (PU3MUECKHX
SABJICHUH, PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;

pemiaTh pacy€THble 3aJaud  (ONMUpAKOIIMECs Ha cuUcTeMy U3 2-3
ypaBHEHU), UCTIOIb3YS 3aKOHBI U (POPMYJIbI, CBS3bIBaIOIINE (hU3UUYECKUE
BEJIMUMHBI: HA OCHOBE aHajM3a YCJIOBUSA 3aJauyd 3allMChIBATh KPATKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIINE WM W30BITOYHBIE JaHHBIC, BHIOUPAThH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE TSl PELICHHS], TPOBOJUTH PACUETHI U
OLICHHMBATh  PEAIUCTUYHOCTh IOJIYYEHHOTO 3HAa4eHHs] (U3NYECKOU
BEJINYMHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXHO PEIIUTh MPH TOMOIIH
($U3NYECKUX METO/OB, HCIOJB3Yysl OIMWCAHUE HCCIEAOBAHUsS, BBIICIATH
IpOBEPSIEMOE  NPEIANOJIOKEHNE, OIEHUBAaTh MPABUIBHOCTh MOPSAKA
NPOBENCHUS]  WCCJICJOBAaHMs, JelaThb BBIBOJABI, HHTEPIPETHUPOBATH
pe3yabTaThl HAOIIOACHUI U ONIBITOB;

IPOBOJUTH OMbBITHI 1O HAOMIOACHUIO (U3UYECKUX SIBICHUN WU
bu3rUecKkux CBOMCTB Ten (M3ydyeHHE BTOpPOTo 3akoHa HproToHa, 3aKkoHa
COXPAaHEHHUs HSHEPTUH, 3aBUCUMOCTb MEpHOJa KOJIeOaHW MPYKUHHOTO
MasiTHUKA OT MAacChl Irpy3a M KECTKOCTH MPYXHUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/IbI MaJIbIX KOJICOAHWHU, MPSAMOJIMHENHOE PACTIPOCTPAHEHUE CBETA,
pasnokeHre Oenoro cBera B CHEKTP, U3yUYE€HHUE CBOMCTB M300paKEHUS B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)XeHHs MpeaMera B coOuparomieit
JUH3E, HAOMIOJEHNE CIUIOMIHBIX M JIMHEHYAThIX CIEKTPOB H3IIyYEHUs):
CaMOCTOSITENIFHO ~ COOMpaTh YCTAaHOBKY M3 HW30BITOYHOrO Habopa
o0OpyIOBaHUs, OMHUCHIBATH XOJ OMNbITA W  €r0  pe3yJbTaThl,
(bopMyIMpPOBATH BHIBOIBI;

POBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSMBIX M3MEPEHUH, OMPEIeIIsis
CpelHee 3HauyeHUEe H3MepseMoill BeaW4YuHbl ((POKYCHOE paccTOsHUE
coOuparoieid JMH3bI), OOOCHOBBIBATH BBIOOpP croco0a HW3MepeHus
(M3MepUTEIbHOTO MPHOOpa);

IPOBOJUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHH C
UCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTD IyTH OT BPEMEHU



Ipy PaBHOYCKOPEHHOM JIBIJKEHMHM 0€3 HaudajJbHOM CKOpPOCTH, NEpHOja
KOJIeO0aHU MaTeMaTH4eCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH
yria OTpakeHHUs CBeTa OT yrja MaJCHHUs M yrjla IMpeloMIICHUS OT yria
NaJieHns): TIUIAHUPOBAaTh HCCIEIOBAHUE, CaMOCTOSITENIbHO COOUpaTh
YCTaHOBKY, (UKCUpOBaTh pE3yJbTaThl TOJYYEHHONW 3aBHCHUMOCTHU
bU3UYECKUX BEIWYWH B BUJE TAOIWIl W rpaduKoB, JeaTh BBIBOJBI IO
pe3yibTaTam HCCIIeIOBAaHUS;

MPOBOJUTh KOCBCHHBIC HM3MEPEHHUS (HU3UYCCKUX BEIUYHMH (CpeaHss
CKOpPOCTh M YCKOpEHHE Tella TMpPU PaBHOYCKOPEHHOM JBM)KCHUH,
YCKOpPEHHE CBOOOJHOIO MNaJACHMS, KECTKOCTh MPYXUHBL, KOIPHUIHEHT
TPEHUSI CKOJBKCHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa U
nepuoJl KojeOaHuil MaTeMaTH4eckoro M MPYKUHHOTO MAasiTHUKOB,
ONTHYECKas Ccujia CcoOuparoliel JuH3bL, PpaJuOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY H
BEITIOJTHATh U3MEPEHHUS, CIeNysl MPEII0KCHHON HWHCTPYKIIMH, BBHIYUCISATH
3HAYCHUE BEJIMYMHBI U aHAJIM3UPOBATH MOJTYUYEHHBIE PE3YNIbTATHI C YIETOM
3a/IaHHOM TIOTPEIIHOCTH U3MEPEHHUI;

coOJI01aTh MpaBUiia TEXHUKHA 0€30MacCHOCTH MpHU padoTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM,;

pa3nuyaTh OCHOBHBIE NPHU3HAKK M3YyUYEHHBIX (UINUYECKUX MOJEIEH:
MaTepHalibHasi TOYKa, a0COMIOTHO TBEPJOE TEJIO, TOUYCYHBIM HCTOYHHK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKIOHHas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTepu30BaTh NPUHIMIBI  JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX omnucaHus (B TOM YHCIE:
CIHUJIOMETP, NaTYMKH TOJIOKCHUS, PACCTOSHHUS M YCKOPEHHs, pakerTa,
9XOJIOT, OYKH, MepHckom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO3UMETp, Kamepa Buibcona), wuCHoib3ys 3HaHUS O
CBOMCTBax (U3MUECKUX SABJICHMM U  HeoOXoaumble (usmyeckue
3aKOHOMEPHOCTH,

WCIIOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKH M3yUYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTHUECKUX MPOIECCOB
IpU pelIeHUH Y4eOHO--TIPAKTHUYECKUX 3aJad, ONTHYECKHUE CXEMBI IS
MOCTPOEHUS U300payKEHUH B TIJIOCKOM 3€pKajie U COOMpArONIeH TMH3E;
NPUBOJNTH  MpUMEpPhl  (HaxXoaWTh  HHPOpMANMIO O  TpUMEpPax)
INPAaKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHUNA B TOBCETHEBHOM
KU3HH JIJ1s1 obecrieueHust 0€30MacHOCTH MpU 0OpaIieHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUsS 3JI0POBbSI U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJCHUS B OKPY>KaIOILIEeH CpeJie;



OCYIIECTBIIATh MOMCK HHpopMauu (U3HYECKOTO COJEp)KaHUs B
WuTepHere, caMOCTOSTENBHO (POPMYIHPYS MOUCKOBBIN 3alpoC, HAXOUTh
IyTH ONpPEAENICHUs IOCTOBEPHOCTU MOJIYyYEHHOM MHPOpPMALUU Ha OCHOBE
MMEIOIIUXCS 3HAHUM U JOTOJHUTEIBHBIX HCTOYHUKOB;

UCTIOJIb30BaTh MPHU BBIMOJHEHUN YUEOHBIX 33JaHUN HAYYHO--TIOMYJIAPHYIO
auTepaTypy (QU3NYECKOTO CONEp)KaHWsA, CIPaBOYHBIE  MaTEepHAbI,
pecypceel cetu MIHTEpHET, BiaaeTh NpUEMaMH KOHCIIEKTUPOBAHUSA TEKCTa,
npeodpazoBaHusi UHPOPMALIMHU U3 OJHON 3HAKOBOI CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMUCHbMEHHBIE U YCTHbIE COOOILEHUS HAa OCHOBE
uH(pOpMaIMM U3 HECKOJbKMX MCTOYHUKOB (PU3MUYECKOrO COJepKaHus,
myOIMYHO MPECTABIATH PE3yIbTaThl IPOSKTHOM MIIM MCCIIEI0BATENbCKON
NEATEeIBHOCTH, NPU  OTOM TI'PAaMOTHO  MCIOJIb30BAaThb  M3YYCHHBIN
HNOHATUMHBIM amnmapar M3y4yaemMoro pasjena (U3MKH U COINPOBOXKAATH
BBICTYIUICHUE Mpe3eHTalueil ¢ Yy4y€ToM OCOOEHHOCTEN ayAuTOpuu
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBo yacos DJIEKTPOHHBIE JeATeIbHOCTD
Ne HaumeHoBaHue pa3aesoB u (undposbie) YYHUTEIA €
Konrpoabusie | IlpakTnyeckue
n/n TeM NPOrpaMMbl Bceero oOpa3oBaTe/ibHbIE y4eToM
padoThI padoThI
pecypchl NMPOrpamMMbl
BOCITUTAHMSA
Pa3nes 1. ®u3nka u eé poJib B NO3HAHMHU OKPYKaIOIIero Mupa
1.1 dusuka - Hayka 0 IpuUpoae 2 0 0 bubmorexa LHOK Yeranasusaty
' YRA O TIPHP https:/m.edsoo.nwIfA16104 | MORPIEIIE
bubmuoreka [JOK yUHUTENEM U
1.2 dusznyecKue BeITNYHNHbI 2 0 1
https://m.edsoo.ru/7f416194 063"13%0“1“1"[“0”’
CITOCOOCTBYHOIINX
13 EcTtecTBeHHOHAYUYHBIN METOA ) 0 | bubnuorexa [IOK IO3UTHBHOMY
' HO3HAHMS https://m.eds00.ru/7f416194 | BOCHPHUATHIO
00yJaroIUMHUCS
Hroro no pazgeny 6 TpeGoBanii 1
HPOCHO yUHTEIs.
Pasnen 2. [lepBoHaya/ibHbIE CBe/ICHUA O CTPOCHUM BelllecTBa H6°6Y’Kﬂm’
0O0y4Jaromunxcsa
bubmuoreka [{OK
2.1 CrpoeHue BemiecTBa 1 0 0 s cobumozath Ha
https://m.edsoo.ru/7f416194 YpOKe
z OOILETIPUHSATHIE
29 JBMXeHe U B3aMMOJIEHCTBHUE ) 0 1 bubnuorexa IIOK HOPMbI [TOBE/ICHHS,
' YaCTHI] BEILECTBA https://m.edso0.ru/7f416194 | mpasuiIa obuIEHAS
CO CTapIIuMHu
53 ArperaTHble COCTOSHUS 5 0 0 bubaunoreka LIOK (yuntensmu) u
. BEIIECTBA https://m.edsoo.ru/7f416194 | cBepcTHUKAMU
(oOygaroumucs).
Hroro no pasneny 5 [oanepxuBarh B
JCTCKOM
Paznen 3. /IBukeHue U B3aUMO/IeliCTBHE TeJl KOJLIEKTHBE
ACJIOBYIO,
bubmmoreka [JOK
3.1 MexaHu4ecKoe JBHKECHUEC 3 0 0 1 ApyKemobHyto

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

aTMocdepy.




bu6mmorexa [{OK
3.2 n 4
HEPLILL, Macea, WIOTHOCTS https://m.edsoo.ru/7f416194
bubmuoreka [JOK
33 Cuna. B 14
A, BHARL CHL https://m.edsoo.ru/7f416194
Hroro no pazneny 21

Pasnen 4. /laBineHne TBEPABIX TeJl, JKMAKOCTEH U ra3oB

[asnenue. Ilepenaya nasnenus

4.1 TBEPIBIMHU TEJIAMH, KUIKOCTIMH 3 bubmorexa LOK
' pA KA https://m.edsoo.ru/7f416194
U ra3zaMu
bubmuoreka [{OK
4.2 5
JlaBieHHe XKHIKOCTH https://m.edsoo.ru/7f416194
bubnmmoreka [JOK
4.3 A 6
TMOC(EpHOE AaBIeHue https://m.edsoo.ru/7f416194
44 JleficTBuE KUAKOCTH U Ta3a Ha 7 Bbubnuoreka [JOK
' NOTpy>KEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nen S. PaGora u MomHOCTh. JHEpPrus
bubmuoreka [{OK
.1 P
> aboTa 1 MOIHOCTH 3 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
5.2 I1 5
POCTRIC MEXAHUSMBL https://m.edsoo.ru/7f416194
53 Mexanuueckas SHEprus 4 brbmmorexa [TOK

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

Crpourb
BOCITHTATEIIHHYIO
JIESTETBHOCTH C
YYeTOM
KYJIbTYPHBIX
pasznuuuii aeTei,
MOJIOBO3PACTHBIX U
WHIUBHUYTbHBIX
0COOEHHOCTEH.
[IpuBnexaTtsb
BHUMaHHE
00y4aroIuxcs K
LIEHHOCTHOMY
ACIIEeKTy
HU3y4acMbIX Ha
YPOKE sIBJIEHUH,
TIOHATHH,
MIPHEMOB.
AHanu3upoBaTh
peanbHOe
COCTOSIHUE JIe]T B
yueOHOM Kitacce/
rpyme.
[ToOyxnate
o0yJaroImuxcs
coOJro1aTh HA
YPOKE IPUHLIUIIB
yueOHOH
JUCIUTUTAHBL U
CaMOOpTaHU3AIHH.
3ammmars
JIOCTOMHCTBO H
HMHTEPECHI
oOyJaromuxcs,
IIOMOTaTh JIETSIM,
OKa3aBIIUMCS B
KOH(IMKTHOU
CUTYyAIlMU ¥/WITU
HeOIaromprUsATHBIX
YCIIOBHSX.




Hroro no pazaeny

12

[ToBTOpenue, 06ob1IIeHNE.

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

12




8 KIIACC

Ne HaumenoBanue pa3aenoB 1
n/n TeM NMPOrpamMMbl

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTnyeckue
padoThbI

JIEKTPOHHBIE
(uu¢posbIe)
o0pa3oBaTejibHbIE

pecypchbl

JesaTeabHOCTH
YUHTeJs ¢
y4yeTom
NMPOrpamMMbl
BOCIIUTAHUS

Pa3gen 1. TensioBbIe siBJeHUS

CrtpoeHue u CBOMCTBa
BElIECTBA

1.1

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

1.2 TerutoBble Mpouecchl

21 1

bubmuoreka [{OK
https://m.edsoo.ru/7f4181ce

HWroro no pazneny

28

Pa3nen 2. JinekTpryecKkue 1 MATHUTHBIE SIBJICHUS

DNEKTpUUYECKUE 3apsabl.
2.1 3apshKEHHBIE Tela U UX
B3aUMOJICHCTBUE

bubmuoreka [{OK
https://m.edsoo.ru/7f4181ce

[ToCcTOAHHBIN IIEKTPUUECKUI
TOK

2.2

20 1

Bbubnuoreka [JOK
https://m.edsoo.ru/7f4181ce

2.3 Mar»uTtHble IBIEHUS

1.5

bubnuorexa [JOK
https://m.edsoo.ru/7f4181ce

24 DJIEKTpOMAarHuTHasI UHAYKIUA

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

Hroro no pazgeny

37

[ToBTOpenue, o6o0IICHNE.

YcranaBnuBath
JOBEPUTEITbHBIC
OTHOIIIEHHST MEKTY
YUHUTENIEM
00y4aromuMHucs,
CIOCOOCTBYIOIMIUX
MO3UTHBHOMY
BOCIIPHSATHIO
00y4aIOMUMHUCS
TpeOOBaHuUii 1 MPOCKO
YUHUTEIS.

TToOyxnath
00yYarOIIUXCSt
CO0JII0/1aTh HA YPOKE
OOIIENPHHSITHIE HOPMBI
MOBE/ICHHUS, [TPaBHIIA
0OIIEHHUS CO CTApUINMK
(yuurensamu) u
CBEPCTHHKAMU
(oOyuarommmucs).
TTonnepxuBath B
JETCKOM KOJUTCKTUBE
JIETIOBYIO,
NPYKETHOOHY IO
aTMocdepy.

Crpoutb
BOCITUTATEIIbHY IO
JESATENBHOCTD C Y4ETOM
KyJIbTYPHBIX Pa3IHIHit
neTe,
MOJIOBO3PACTHBIX U
WHIMBHIYaTbHBIX
0COOCHHOCTEH.
IIpuBnexaTs BHUMaHUE
00y4aromuxcs K
LEHHOCTHOMY aCIIeKTY
H3yYAeMbBIX Ha ypOKe
SIBJICHH, TIOHATUH,
MPUEMOB.




AHanu3upoBaTh
peaabHOe COCTOSHUE
Jien B y4eOHOM Kitacce/
rpyIe.
TToOyxnath
00yJaroIIUXCst
co0JII0/1aTh Ha YPOKE
MIPUHIAIE y9e0HOH
JMCLMIUIAHBL 1
CaMOOpraHH3aIHH.
3amumars JOCTOHHCTBO
1 HHTEPECHI
00y4aroIINXCsl, TOMOraTh
J€TSIM, OKa3aBILNMCS B
KOH(JIMKTHOU CHTYalluH
W/Wn HeOMaronpHsATHBIX
YCIOBHSIX.

OBIIEE KOJIMYECTBO YACOB I10
[MTPOTPAMME

68

14.5




9 KIIACC

Koau4yecTBo yacos JIEKTPOHHBIE JeATeJIbHOCTD
Ne HaunmenoBanue pasaesioB u (uu¢posbIe) YYHUTEIA C
Kontpoasnbie | IlpakTudeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE y4yeTom
padoThI padoThbI
pecypcbl MPOrpamMMbl
BOCIHUTAHUS
Pa3zgen 1. Mexannueckue siBJIEHUSA
MexaHn4eckoe IBUKEHHE U bubmmoreka LIOK YCTanapMBaTe
1.1 10 0 1 JOBEPUTEITbHBIC
CIIOCOOBI €r0 OMMCAHMS https://m.edsoo.ru/7f41a4a6 | orowenns mexay
y4uTEIEM U
. Bbubnnoreka LHIOK obyyaromumucs,
1.2 B3aI/IMO[[eI/ICTBI/IC TCII 20 1 3 . L[ CIOCOOCTBYIOIMIUX
https://m.edsoo.ru/7f41a4a6 | osumusnomy
Bbubnnoreka LHOK BacTpmTHIo
1.3 3aKOHBI COXpaHEHUS 10 0 3 4 °6yga‘°“‘“3‘“°"
https://m.edsoo.ru/7f41a4a6 | rtpeOosainii u npocs6
YUHTEIS.
TToOyxnath
Hroro mo pazneny 40 obydaromxcs
CO0JII0/1aTh HA YPOKE
Pa3znea 2. Mexanuuyeckue KoJie0aHUSA M BOJHDI 0BLIENPHHATLIE HOPMBI
NOBEIACHMS, IpaBUIa
BI/I6 JHOTEKA OK 0OIIEHHUS CO CTApUINMK
2.1 Mexanndeckue KonebaHus 7 0 3 1 (yauTensmu) n
https://m.edsoo.ru/7f41a4a6 CBEPCTHHKAMHU
(oOyuarommmucs).
bubnunoreka L[OK INonnepxuBath B
2.2 MexaHndeckue BOJIHbL. 3ByK 8 1 3 CTCKOM KOATICKTHES
https://m.edsoo.ru/7f41a4a6
JEJIOBYIO,
NPYKETHOOHY IO
Hroro no pazaeny 15 atmocepy.
Crpoutb
Pazgen 3. Di1eKTpOMarHuTHoe moJie U 3J1eKTPOMArHUTHbIE BOJIHBI BOCHITATEAAYIO
JACATCIIBHOCTD C y4ETOM
31 DJIEKTPOMArHUTHOE MOJIE U 6 0 ) bu6mmorexa [{OK sz;’;ypmx pasmanii
' 3JIEKTPOMATHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6 | monosospacTHbIX K
MHOIWBUAYAIBbHBIX
n 6 0COOCHHOCTEH.
TOTO IIO pasaeiry IIpuBnexats BHUMaHUE
00y4aromuxcs K
Pa3znea 4. CBeToBbI€ ABJICHUA LEHHOCTHOMY aCTeKTy
HM3y4acMbIX HA YPOKE
4.1 3aKOHBI pacCIPOCTPaHEHUs 6 0 2 bubmmoreka [IOK SABJICHHIL, NOHATHH,




cBeTa https://m.edsoo.ru/7f41a4a6 | m1pPuemOB.
AHaIM3MpoBaTh
BI/I6 JINOTEKa L[OK peanbHOE COCTOSHUE
4.2 JIMH3EI 1 onITHYECKUE MIPHUOOPLI 6 3 zien B yueGHOM Kiacce/
P P https://m.edsoo.ru/7f41a4a6 | rpynme.
TToGyxnath
43 Pasnoxenue 6e10ro ceera B 3 5 bu6nuoreka [JOK 06yuatoIxcs
’ CIEKTp https://m.edsoo.ru/7f41a4a6 Egifgﬂi: ;j e%fl?;e
JUCHUIIIIMHBI 1
Hrtoro mo pasaciny 15 s CcaMOOpTraHu3aIH.
aluuaTb 10CTOUMHCTBO
U UHTEPECHI
Pa3znen 5. KBanToBBI€E IBJIEHHUSA P S —
51 Hcnyckanue u norioneHue 4 1 bubnuorexa [JOK ﬁiﬁ’;ﬁniﬁfiﬁfﬁi‘yﬁ‘uin
' CBETa aTOMOM https://m.edsoo.ru/7f41a4a6 ;é Ij‘lx::f”am“pmm‘"x
bu6mmorexa [{OK
52 CTtpoeHre aTOMHOTO Sapa 6 1
R AP https://m.edsoo.ru/7f41a4a6
bubmuoreka [{OK
53 SIoepHEBIE peakIIuu 7 1
P peaxtl https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pa3znea 6. [loBTopuTe/ IbHO-0000IAK0IIMIA MOAY b
[ToBTOpeHME 1 0000IIEHNE
bubmuoreka [JOK
6.1 coJiepkaHus Kypca (hU3HKH 3a 9 2
https://m.edsoo.ru/7f41a4a6
7-9 kiacc
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 27

[NPOTPAMME




INIOYPOYHOE INTAHUPOBAHUE

7 KJIIACC
KoanuectBo yacoB DJIeKTPOHHbBbIE
Ne Hara undgposbie
Tema ypoka KonTpoabubie | IlpakTuuyeckue
n/n Bceero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoTbI pecypesI
1 du3uka — HayKa 0 IPUPOJIE. 1
SIBneHus mpupoabI
2 Pu3nyecKue sBICHUS 1
3 duznyeckre BETUYUHbI U UX 1
U3MepeHue
VYpok-uccnenosanue "M3mepenue
4 TEeMIIepaTypbl IPU TOMOIIIH | |
KHUJKOCTHOTO TEPMOMETpA U AaTYNKa
TeMIeparypbl"
MeToapl HAyYHOTO TTO3HAHMSL.
5 Onucanne pusndeck EHUH C 1 bubmorexa HOK
nucaHue PU3NIECKUX SIBICHUI
. https://m.edsoo.ru/ff09f72a
MOMOIIIbIO MOJIeNIeH
Ypok-uccnenosanue "[IpoBepka
6 TUTNOTE3BI: TaTbHOCTH MOJETA MIAPHKA, | |
MyIIEHHOTO TOPU30HTAIIBHO, TEM
0oJbIIIe, 9eM OOJIbIIe BBICOTA MycKa"
Crtpoenue BeniectBa. ONbITHI
7 OKa3bIBAKOLIME JUCKPETHOE , 1 bubmmorexa [IOK
hi§ BIBAIOIIHE TN TH
p https://m.edsoo.ru/ff09fe0a
CTpOEHHE BEIECTBA
bubmuoreka [JOK
8 JIBr>keHMe 4acTHI] BEIIeCTBa 1

https://m.edsoo.ru/ff0a013e




Ypok-uccnenoanue «OnbITHI IO

9 HAOII0/IEHUIO TETNIOBOTO PACIIMPEHUS
ra3oB»
10 ArperaTHble COCTOSIHMSI BELIECTBA
Oco0OeHHOCTH arperaTHbIX COCTOSIHUN
1 Bobl. O000IIEHNE 110 pa3Ieny bubnuoreka [JOK
«IlepBoHauanbHbIEC CBEACHUSA O https://m.edsoo.ru/ff0a0378
CTPOEHUHU BEILIECTBA»
MexaHu4ecKoe TBHKCHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmmorera [TOK
J—— https://m.edsoo.ru/ff0a05c6
bu6mmoreka [JOK
13 Ckopocts. EAHHHLE Ckopocth https://m.edsoo.ru/ff0a079¢
14 Pacuer nyTH ¥ BpeMeHU JBUKEHUS bubmmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
15 WNuepuusa. Macca — Mepa bubnnorexa [IOK
WHEPTHOCTH TEJl https://m.edsoo.ru/ff0a0c10
16 IImorHOCTE BemtecTBa. PacueT Maccul Bbub6nmmoreka [JOK
1 00beMa Teja 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha60paT0pHa;i pabota «OnpeneneHue
IUIOTHOCTHU TBEPIOTO TENay
13 Pemenue 3amaud no teme "[1nmoTHOCTH bubmuoreka [JOK
Berecrna" https://m.edsoo.ru/ff0al23c¢
Cuna Kak XxapaKTepucTuka
19 B3auMoeicTBus Ten. Cuia
ynpyroctu. 3akoH ['yka
20 Jlaboparopuas padora «M3yueHue

3aBUCHUMOCTH PACTAXKCHUA




(meopmanuu) mpy>KUHBI OT
MPUIIOKEHHON CUJTBI»

21 [[IBnenue TaroTeHust. Cumna TSHKECTH
CBS3b MEXKOY CUIION TSKECTH U
. Y bubmuoreka [JOK
22 Maccoi Tena. Bec Tena. Pemenne
" " https://m.edsoo.ru/ff0al778
3asa4 1o teme "Cuna TsKeCTH

3 Cuita TSKEeCTH Ha APYTHX IJIaHeTax. bubnnorexa [JOK
DU3NYECKUE XaPAKTEPUCTUKH TIIAHET https://m.edsoo.ru/ff0al1502

bu6nunoreka [JOK

24 HN3mepenne cun. J[mnamome

p A P https://m.edsoo.ru/ff0al8cc
Bbu6nunoreka [JOK
25 Bec Tema. HeBecoMmocTh
https://m.edsoo.ru/ff0al778
CnoskeHue IByX CHII, HalpaBJICHHBIX
26 O OJTHOM 1T ﬁifloﬁ ’ bubmorexa HOK
8 o P ] https://m.edsoo.ru/ff0ala70
PaBHOpelicTBYIOIIIAs CHIT

27 Pemenue 3amau mo reme
"PaBHoelicTByI0MIAs cr'

73 Cuna TpeHus u e€ Bubl. TpeHue B bubnuorexa [JOK
[IPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas paborta «3yuenue
3aBUCUMOCTH CUJIbI TPEHUS

29 CKOJIbJKEHHS OT CHJIBI JaBJIICHUSA U bubmorexa HOK

A https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOMINXCS
IMOBEPXHOCTEI»

30 Pemenue 3agau Ha onpeneneHue
PaBHOJECUCTBYIOLIEH CHJIIBI

31 Pemrenue 3agaud mo remam: «Bec bu6mmoreka [JOK

Tenay, «['papuueckoe nzo0paxeHue

https://m.edsoo.ru/ff0alde0




cuy, «Cunby, «PaBHOACHCTBYIOIIAS
CHIT»

KonTponbhas paboTa 1o remam:
«MexaHn4eckoe IBIKEHHEY, «Macca,

32 IUIOTHOCTRY, «Bec Temay,
«['padmaeckoe n300paskeHNE CHID»,
«CHIBDY
1 Jasnenne. CriocoObl yMEHBIIICHUS U bubnuoreka [IOK
YBEJIMYEHUS NABIICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCHMOCTh
R bu6nmmoreka [IOK
34 JIaBJICHUSA ra3a oT 00bEMa,
https://m.edsoo.ru/ff0a2376
TEeMIIEPaTyphl
Ilepemaua maBneHus TBEPIBIMH
35 TGJII:ll\i[I/I )KI/?I[KOCTSIMI/I u FI;.Z[aMI/I Bubmorexa OK
i ' https://m.edsoo.ru/ff0a25b0
3akon [Tackans
16 JlaBjiieHue B )KUJIKOCTH U rase, bubnnorexa [JOK
BBI3BAHHOE JIEUCTBUEM CHIIBI TOKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau no teme «JlaBnenue B bu6mmoreka [JOK
JKUIKOCTH U rase. 3axoH [lackamsy https://m.edsoo.ru/ff0a2826
bu6mmoreka [JOK
38 Coo01Iaronmecs: cocyabl
HHIarot A https://m.edsoo.ru/ff0a2970
39 I'mopaBimuecknii mpecc bubmmorera [OK
AP P https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsl. [TopuiaeBoit
JKUJIKOCTHBIM HacoC
A1 ATmocepa 3eMiH 1 TPUYUHBI €€ bubnuoreka LIOK
CYLLIECTBOBAHHUA https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. Atmocdeproe bubmuorexa [JOK




JaBJICHUC

https://m.edsoo.ru/ff0a2b5a

H3mepenne atMochepHOro TaBJICHHS.

Bbub6muoreka [JOK

43
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTH aTMOC(HEPHOTO
ep bu6mmoreka [IOK
44 JIaBJIEHUS OT BBICOTHI HAJl YPOBHEM
https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomertp-anepouna. AtmocdepHoe bubnuorexa [IOK
JTaBJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme "
AtMocdepHoe naBieHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
bubmuoreka [JOK
47 MOTPYKEHHOE B HUX TEJIO.
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopuas pabora «OrmnpeencHue
43 BBITAJIKUBAIOIICH CHIIBL, bub6nunoreka [JOK
JEWCTBYIOIIEH HA TEJIO, HOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHJIKOCTb»
Jlaboparopras paboTa 1o Teme
49 «HWccnenoBanue 3aBUCUMOCTH Beca Bbub6nunoreka [JOK
TeJa B BOJIE OT 00bEMa MOTPyKEHHOMN https://m.edsoo.ru/ff0a3514
B KHUJKOCTh YacTH TeJla»
bu6mmoreka [JOK
50 [InaBanue Ten
https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota
51 "KoHcTpyupoBaHue apeoMeTpa uiu
KOHCTPYUPOBAHUE JIOAKHU U
onpezaesneHue e€ rpy30noIbEMHOCTH"
52 Pemenue 3agau no remam: «IlnaBanue bubmuoreka [JOK




cynoB. BoznyxormiaBanue»,
«/laBneHue TBEpABIX TN, KUAKOCTEH
1 Ta30B»

https://m.edsoo.ru/ff0a3654

KonrpomnsHas pabora o reme

53 «JlaBrieHHE TBEPBIX TE, )KUIKOCTEH

Y Ta30B»
bu6nmmoreka [IOK

>4 Mexanieckas padota https://m.edsoo.ru/ff0a3{82

bu6mmoreka [JOK

33 MorsocTs. EAUHHIE! MOIHOCTH https://m.edsoo.ru/ff0a3{82
VYpok-uccnenosanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOM MPH 1
noabéMe 1o JecTHuIe"

57 IIpoctele MexaHu3MBbl. Poryar.

PaBHOBecue cui Ha ppruare
Poruaru B TexHuke, ObITY U IPUPO/IE.

53 JlaGopatopHnas pabota 0.5 bubnnorexa [IOK
«HccnenoBanne yciIoBH paBHOBECHS https://m.edsoo.ru/ff0a478e
phIyara»

59 Pemenue 3amayd no teme «YcinoBus bubmuoreka [JOK
paBHOBECHS pbluara» https://m.edsoo.ru/ff0a48a6
KoaduimenT nosie3Horo aencTus

60 Mexanusma. Jlaboparopnas pabora 0.5
«M3mepenne K111 HakiioHHOM
TIOCKOCTH

61 Pemenue 3aymau o teme "Pabora, bubmuorexa [JOK
MormHocTb, KITJT" https://m.edsoo.ru/ff0a4c48

62 Mexannyeckast SJHEpIHUsl. bubnnorexa [IOK




Kunernyeckast 1 moTeHIMaTbHAS
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aK0OH COXpaHEHHUSI MEXaHMUECKOM
SHEPrUU

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT IO TEME
"DKCHEepUMEHTaIbHOE ONPEIEIICHNUE
N3MEHEHHMS KHHETHUECKOM 1
MOTEHIIMATBLHON SHEPTUU TIPU
CKaTBIBAaHWH TEJa IO HAKJIOHHOM
mIockoctTu"

65

KonrtponbHast pabota o teme
«PaboTa 1 MOIITHOCTh. DHEPTUSD»

66

PesepBHbIit ypok. PaboTa ¢ TekcTamu
o teMe "MexaHndeckoe aBuxeHue"

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0a4ee6

67

Pesepubrit ypok. Pabota ¢ Tekctamu
o TeMe "JlaBieHue TBEPABIX TEI,
JKMIKOCTEHN U ra3oB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHbIit ypok. PaboTa ¢ TekcTamu
no teme "Pabora. MomHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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8 KIIACC

Kosun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3zoBaTe/bHbIC
padoThI padoTsbI
pecypcsl
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPUH U UX ONBITHBIE 1 bubmmorexa [IOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEpIOTO, JKUIKOTO U | Bbu6nunoreka [JOK
ra3000pa3HOro COCTOSIHHIA BEIECTBa https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOUCTB TBEPOTO,
4 JKHUJIKOTO M ra3000pa3HOro COCTOSHUIM 1
BEILIECTBA HA OCHOBE MOJIOKECHUI
MOJIEKYJISIPHO-KMHETUUECKON TEOPUH
5 Kpucrannuueckue u amopgHble Tena 1 bubmmorexa LIOK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHUE U KallWUISIPHOCTb. 1 bubnnorexa [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TermtoBoe paclIMpeHUe U CKaTHE 1 brmmorexa [TOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEMIEpaTyphI CO
8 CKOPOCTBIO TEIJIOBOTO JIBUKEHUS 1
YaCTHII
9 BuyTtpennss sneprus. CrocoOsl ) bubnuorexa [IOK
W3MEHEHUSI BHYTPEHHEH SHEprun https://m.edsoo.ru/ff0a5c60
10 Buns! Teruionepenaun 1 bubnnorexa [IOK




https://m.edsoo.ru/ff0a6412

Ypok-koupepenmus "Ipakrnaeckoe
HMCIOIb30BaHHE TEIUIOBLIX CBOMCTB

bu6mmoreka [JOK

11
BELLECTB U MAaTEPUAJIOB B LEIIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"
12 KomuaecTBo TeruoTel. Y aenbpHas bubmuoreka [JOK
TEMJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHHE TemI0BOro Oanaxca. bubnuorexa [IOK
TemnnooOMeH U TEIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota
14 "UcciaenoBanue IBICHUA bu6mmoreka [IOK
TEII000MEHA NP CMEIIMBAaHUH https://m.edsoo.ru/ff0a6a98
XOJIOZHOW U ropsiueit BoabI"
Pacuer konuuecTBa TEIIOTHI,
15 HE0OXOIUMOTO ISl HATPEBAHUS TEa
Y BBIACIIIEMOTO UM NPU OXJIAXKACHUHN
16 JlaGopatopHnas pabota "OnpeneneHue bubnuorexa [IOK
YJEIbHOW TEIIIOEMKOCTH BelecTna' https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOILIMBA. Y ebHAs TEIUIOTa bubnuorexa [IOK
CrOpaHus https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBEpIEBaHUE
bu6mmoreka [IOK
18 KPUCTAJUTMYECKUX TeJl. Y AeNIbHAs
https://m.edsoo.ru/ff0a71d2
TEIJIOTA IJIABJICHUS
19 Jlaboparopras pabora "OmnpeneneHue bubnuoreka [JOK
YAEIbHOW TEIIOTHI IJIaBJICHUS Jbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue 1 KOHIEHCAIIHS. bubnnorexa [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
21 Kunenue. Y aenpHas Temiora Bbu6nuoreka [JOK




napooOpa3oBaHUs M KOHACHCAIINH.
3aBHCHUMOCTh TEMITEPATYPhI KUTICHHS
0T aTMoc(epHOTOo TaBICHUS

https://m.edsoo.ru/ff0a786¢

22

BnaxHocTs Bo3ayxa. Jlaboparopnas
pabota "Omnpenenenue
OTHOCHUTEIHHOM BIAXHOCTH BO3Myxa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3aga4d Ha OMpCACIICHUC
BJIA’JKHOCTH BO31yXa

24

[TpuHIUIIBI paOOTHI TETIIOBBIX
neurateneit . [TapoBas TypOuHna.
JIBuraTenb BHYTPEHHETO CTOpaHus

25

KIIJI TenoBoro aBuratens.
TennoBrle ABUTATENN U 3aITUTA
OKpYKaloIlleu Ccpelibl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHHUs U MPEeBpalllCHUs
SHEPTUH B TEIUIOBBIX MPOIECccax

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMe ""TennoBble IBICHUS.
N3menenune arperaTHbIX COCTOSTHUN
Berecrna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a832

28

KonTponbhas pabota mo teme
"TerutoBble sgBieHuA. I3MeHEeHHE
arperaTHbIX COCTOsSIHUM BemecTBa"

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

29

Onexrpusanus Ten. [[Ba poga
ANEKTPUYECKUX 3aPSAI0B

30

VYpok-uccnenoBanue "IneKTpusaIus
TeJ UHIYKIUEH U pH
COTMPUKOCHOBEHHUH"




BSaHMOHCﬁCTBHC 3apAKCHHBIX TCJI.

bu6mmoreka [IOK

31
3akon Kynona https://m.edsoo.ru/ff0a87e4
DneKTpruYecKoe moJie.
0 HanpsikeHHOCTD 2IIEKTPHUYECKOTr0o bubnuoreka LIOK
nosst. [IpuHmn cynepno3unmuu https://m.edsoo.ru/ff0a8a0a
JIEKTPUYECKUX TOJIEH
Hocurenu snexTpuueckux 3apsioB.
33 OnemeHTapHbli 3apsa. CTpoeHue
aToMa
34 [IpoBOAHMKY U AUDIIEKTPUKHU. 3aKOH bu6mmoreka [JOK
COXpaHEHUs JJIEKTPUUECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pewrenue 3a1au Ha mpuMeHeHUe Bbu6nunoreka [JOK
CBOMCTB JIEKTPUUYECKHUX 3apPsAI0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUYECKUH TOK, YCIOBHSI €r0
bu6nmmoreka [IOK
36 cyuiectBoBaHus. McTounuku
https://m.edsoo.ru/ff0a95a4
ANIEKTPUYECKOTO TOKA
37 JlefcTBUS IEKTPUYECKOTO TOKA Bu6mmorexa [JOK
P https://m.edsoo.ru/ff0a96b2
Ypok-uccnenosanue "Jlelicteue
38 JJIEKTPUYECKOTO T10JIs1 HA IIPOBOIHUKHU 1
U AUDJIEKTPUKH"
39 DNEeKTpUYECKU TOK B METAJIIax, bubnuorexa [IOK
JKUJKOCTAX U Ta3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuyecKkas 1enb U €€ COCTaBHbIE
4acTH
Cuuna Toka. JJaboparopHnas pabota
" PAETOPHET D bubnuorexa [JOK
41 W3mepenne u peryaupoBaHue CUIIbI 0.5

TOoKA"

https://m.edsoo.ru/ff0a8bd6




DNEeKTpUUYECKOE HATIPSKEHHE.
BoasT™metp. JlTabopaTopnas pabora

Bbub6muoreka [JOK

42 "U3Mmepenue u peryjnpoBaHue 05 https://m.edsoo.ru/ff0a%¢14
HanpsixeHus"

43 CormpoTuBiieHHE TPOBOAHUKA. bubnmoreka [JOK
VY ienpHOE CONTPOTUBIICHHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas pabora "3aBUCUMOCTh

44 ANEKTPUYECKOTO COMPOTUBICHUS 1 bubnnoreka [JOK
IPOBOJHHUKA OT €T0 JUIMHBI, IUIOLaIU https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEUYeHUsl U Marepuana”
3aBUCUMOCTb CHJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma i yyacTka bubmmorexa LIOK

https://m.edsoo.ru/ff0aad44a

Lenu
Jlaboparopnas pabota
"HccnemoBanne 3aBUCUMOCTH CHUJIBI

46 TOKa, UAYIIETO YePE3 PESUCTOP, OT 1 Bu6mmorexa [JOK

https://m.edsoo.ru/ff0aa04e

COIIPOTHUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3uctope”

47 [TocnenoBarenbHOE U MapalljieIbHOE
COEIMHEHUS POBOIHUKOB
Jlaboparopuas padota "IIpoBepka

43 MpaBUJIa CIOXKEHUS HAINIPSKEHUN ITPU 1 bubmmoreka [JOK
IIOCJIE0BATEIILHOM COCIMHEHUH IBYX https://m.edsoo.ru/ff0aaas58
pe3uctopon"
Jlaboparopuas padora "[IpoBepka

49 IpaBWJIa I CWIIbI TOKA IIPU | bubnuorexa [JOK

napajieIbHOM COeJUHEHUU
pe3ucTopoB”

https://m.edsoo.ru/ff0aadle




Pemenue 3amau Ha npuMeHeHHe

50 3akoHa Oma g pa3aIngHoOro bubmmorexa [TOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHEHMSI IPOBOHUKOB
51 PaboTta 1 MOIITHOCTH JICKTPHIECKOTO bubnnorexa [JOK
ToKa. 3akoH Jlxoyns-Jlenua https://m.edsoo.ru/ff0ab124
JIaGoparopuas padora "Omnpenenenne
52 aGOTiI u i)qomlfocm BHCKTpI/I‘-IeCKOFO bubnnorexa [IOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DHEeKTPUYECKHE [ENU U TOTPEOUTEIN
53 aneKTTqueCKoﬁ SHEPIUHU B 61:;1T bubmmorera [TOK
p P Y- https://m.edsoo.ru/ff0ab660
KopoTkoe 3ambikaHue
[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DNEKTPUUECKUE 3apsibl.
54 3apsoKeHHBIE TEIa U UX bubmorexa LOK
p . . https://m.edsoo.ru/ff0abd2c
B3aumoaercTBus. [10CTOSHHBIN
AJIEKTPUYECKUM TOK"
KonTponbhas pabota 1o reme
"DHEeKTPUUECKHE 3aPsIIbl.
55 3a H)I(el;){HBIe Tela I/IpI/IX bubmorexa HOK
p . . https://m.edsoo.ru/ff0abea8
B3aumoercTBus. [TocTOSHHBIN
BIIEKTPUYECKUM TOK"
56 ITocTostHHBIE MATHUTHI, UX
B3aHMOJICUCTBUE
57 Ypok-uccnenosanue "N3yuenne bubnuoreka [IOK
MoJeH ITIOCTOSSHHBIX MarHuToOB" https://m.edsoo.ru/ff0ac3d0
MarauTtHOEe noie. MarauTHoe noJe
bu6mmoreka [JOK
58 3eMIIH 1 €ro 3HadeHue I )KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba




59

OmnsIT Opcrena. MarautHoe nose
3JIEKTPUUYECKOr0 TOKa MaruutHoe
IMOJIC KaTyIIKH1 C TOKOM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac1d2

60

IIpuMeHeHne 3EKTPOMarHuTOB B
texuuke. JlabopaTopnas pabora
"N3yueHue neicTBUS MarHuTHOTO
T0JIs1 HAa TPOBOJAHUK C TOKOM"

0.5

Bbub6muoreka [JOK
https://m.edsoo.ru/ff0ac74a

61

DneKTpOoABUTaTENb IOCTOSHHOTO
ToKa. Mcnonb3oBanue
ANIEKTPOJBUraTeiel B TEXHUIECKUX
yCTpOHCTBaX U Ha TPAHCIIOPTE.
Jlaboparopnas pabota
"KoHcTpyupoBaHue 1 u3ydeHue
paboThI AyIeKTpoABHTATENS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢

62

OnbiTel @apajes. 3aKoH
3JIEKTPOMATrHUTHOW MHIYKITUH.
[IpaBuno Jlenua

63

Onekrporereparop. CrocoOs
TIOJTYYCHUSI JICKTPHUYECKON DYHEPTUH.
DNEeKTPOCTaHIINK Ha
BO300HOBJISIEMBIX UCTOYHHUKAX
SHEPrUU

64

[ToaroroBka K KOHTPOJILHOU paboTe
110 TeMe "DIIEKTPUUYECKUE U
MarHuTHBIC sIBJICHUS"

65

KonTponbhas pabota no teme
"DeKTprUUeCcKrue U MarHUTHbBIE
SIBJIICHUS"

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

66

PesepBHblit ypok. Pabora ¢ Tekctamu

bubmuoreka [JOK




o teme "TemnoBeie aBieHud"

https://m.edsoo.ru/ff0acc5e

PesepBHblit ypok. Pabora ¢ Tekctamu

. bubanoreka IIOK
67 :ﬁeiitz;ii;?:g? " ! https://m.edsoclfru/ ff0acdc6
68 PesepBHbIit ypok. PaboTa ¢ TekcTamu |
o TeMe "MaruuTHble IBIeHUs"
OBIIEE KOJIMYECTBO YHACOB I10 63 145

[NPOT'PAMME




9 KIIACC

Kosun4yecTBO 4acoB JJIeKTPOHHbIE
[1]
Jr:[;n Tema ypora Bcero Kontpoabupie | Ipakruteckue II/I[:;:eHI/Iﬂ ::gl()l;l;(())l:;fenbnme
padoThI padoThI pecypest

1 MexaHuueckoe ABUKEHHUE. 1
MarepuanbHas TOUKa

) Cucrtema orcueta. OTHOCUTEIIBHOCTh 1 bubmuotexa [JOK
MEXaHUYECKOTO ABWKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE npsIMOIIMHEHOE | bubmmoreka [JOK
JIBUJKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE pAMOIUHENHOE

4 nerkenue. CpeaHsisi ¥ MTHOBEHHAs! 1
CKOPOCTH

5 [IpsamonHENHOE paBHOYCKOPEHHOE 1 bubanorexa HOK
JBI)KEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh TPSAMOJIMHEUHOTO

6 PaBHOYCKOPEHHOT'O IBUKEHUS. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpenenenue

7 YCKOpPEHHUS Teja Ipu 1 1 bubnmnorexa [JOK
PaBHOYCKOPEHHOM JABUXEHUH I10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM TIOCKOCTH"

2 CsoOognoe nagenue teia. OnbIThl 1
lanunes

9 PaBHOMEpHOE ABMKEHUE 110 1 bubanorexa [IOK

okpyxHOCTH. [Tepnoa u yactora

https://m.edsoo.ru/ff0ael76




oOpamenus. JIuneiinas u yrionas

CKOpOCTH
10 L{eHTpOCTpEMUTENBHOE YCKOPEHHE
1 IlepBbiit 3akoH HproTona. Bekrop bubanorexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bu6mmoreka [IOK
PaBHoOzelicTBYIOIIAs cuia https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bub6nuoreka IIOK
Cynepno3uuus Cui https://m.edsoo.ru/ff0ae982
14 Pewenue 3anau Ha npuMeHeHUe bu6mmorexa [{OK
3akoHOB HbroTOHA https://m.edsoo.ru/ff0aeb6c
15 Cwita ynpyroctu. 3akoH ['yka ngg;if;;grou/lﬁfoaeca 5
16 Pemrenne 3amad no reme «Cuia
YOPYTOCTH»
17 JlaGopatopHnas pabota «Ornpenenenue bubnuoreka [IOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubanorexa HOK
18 CHiia TpeHHs https://m.edsogm/fanﬁ 38
19 Pemenne 3agau mo teme «Cuita Bbubnuoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 Jlaboparopras pabdora "OmnpeencHue bubnmnorexa [JOK
Koa(duIMeHTa TPEHHsI CKOJIbXEeHU" https://m.edsoo.ru/ff0af8be
Pemenne 3amay no teme "3akoHbI
21 HeroToHna. Czllzma ynpyroctu. Cuiia bubnuorexa LIOK
" https://m.edsoo.ru/ff0atb8e
TpEeHUs
2 Cuta TSXKEeCTH M 3aKOH BCEMHPHOTO bubmuorexa [JOK

TATOTEHUS. Y CKOPSHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044




MaJIcHUus

VYpoxk-koHpepenuus "JBuxenue Ten

23 BOKPYT I'PaBUTALlMOHHOTO LEHTPA
(Conneunas cucrema). 'anaktuxu"
Pemenue 3amau nmo teme "Cuna
bubmuoreka [JOK
24 TSDKECTH Y 3aKOH BCEMHUPHOTO
" https://m.edsoo.ru/ff0af5{8
TATOTCHUS

75 IlepBas kocMHUeCKast CKOPOCTb. bubanorexa [JOK
HesecoMocTs u nieperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepraIbHOM TOYKH.

2% AGComoTHO TBEPAOE TENO. bubmmoreka [JOK
PaBHOBecue TBEpOTO TENA C https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHON OCBhIO BpallCHUS

27 Mowment cuibl. LlenTp TsxecTn

73 Pemenue 3aga4 mo TeMe "MoOMEHT bu6mmorexa [IOK
cunbl. LlenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOU paboTe MO

29 TeMme "MexaHN4eCKOe IBMKEHUE buGnnorexa [IOK

. | ' https://m.edsoo.ru/ff0b0408
B3anmoneiicteue tei
KonTponbhas paboTa 1o reme
30 "MGXFB)_HI/I‘-IGCK(I;)G JIBIDKECHHE bubmmorera [TOK
. | ' https://m.edsoo.ru/ff0b06ec
B3anmoneiicteue tei
Nmnynbe Tena. IMnynbe cuibl. 3akoH
31 COXpaHEHUS UMITyJIbCa. YTIPYroe u brbmmorexa [TOK
P Y o by https://m.edsoo.ru/ff0b07fa
HEYNpYyroe B3auMOJICICTBHE

1 Pemenue 3amaqa o teme "3akoH bubmuoreka [{OK
COXpaHEHHUs uMItyjabca' https://m.edsoo.ru/ff0b096¢

33 VYpoxk-koHpepennus "PeakTuBHOE




JBUKEHHE B IPUPOJIE U TEXHUKE"

34 Mexannueckasi paboTa U MOUTHOCTh bubmmorexa LIOK
P - https://m.edsoo.ru/ff0b0a84
35 Pabora critbl TSKECTH, CHITBI bubmuoreka [JOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «OmnpenencHue
36 paboThI CUIIBI TPEHHUS TIPU
pPaBHOMEPHOM JBUKEHHUHM TEJNA IO
TOPU30HTAILHOM MOBEPXHOCTU
37 CBs13b DHEPruM U paboTHI.
IToTrenumanbsHas 3HEprus
18 Kunerundaeckas sneprus. Teopema o bubmmoreka [JOK
KMHETUYECKOW IHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKE
40 JlaGopatopHas pabota «/3yuenue bubanorexa [JOK
3aKOHA COXPAHEHUS SHEPT UMD https://m.edsoo.ru/ff0bl12fe
A1 KoiebarenbHO€E IBMKEHUE U €TI0 Bbubnuorexa [JOK
XapaKTepPUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aryxaromue KoieOaHusl. bubnmnorexa [JOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b2010
43 MareMaTuyeckuil U IpyKUHHBII
MasTHUKHU
VYpok-uccnenoBanmne «3aBUCUMOCTh
44 [eproIa KojieOaHui OT )KECTKOCTH bubmorexa LHOK
P https://m.edsoo.ru/ff0b197a
MPYKUHBI U MacChl Tpy3ay»
45 IIpeBparienue sHepruu npu

MeXaHNYECKUX KOIEOaHMIX




46

Jlaboparopras padora «Onpesernenue
YaCTOTHI U TIEPUOJIa KOJIeOaH I
MPY>KUHHOI'O MasiTHUKA»

bu6mmorexa [{OK
https://m.edsoo.ru/ff0blaec

47

Jlaboparopras padota «[IpoBepka
HE3aBHCUMOCTH TIepHO/Ia KoJeOaHui
rpy3a, MOJBEIICHHOTO K HUTH, OT
MaccChl Tpy3a»

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoHbBL. CBOICTBA
MEXaHU4EeCKHUX BOJH. [IpogosibHbIE 1
MIOIIEPEYHBIE BOIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepeHuus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMuueckue BOJIHbI"

50

3Byk. PacnipocTpanenue u oTpaxeHue
3ByKa

51

Ypoxk-uccnenosanue "Habmrogenue
3aBUCUMOCTH BBICOTHI 3ByKa OT
qJacTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC

53

VYpok-koHpepeHuus "YIpTpa3Byk U
MH(PaA3BYK B IPUPOJIC U TEXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJIBHON paboTe MO
TeMe "3aKOHbI COXPaHEHHUS.
Mexanudeckre KojaeOaHus ¥ BOJTHBI"

bu6mmorexa [{OK
https://m.edsoo.ru/ff0b2510

55

Konrtpomnsnas padora o Teme
"3akoHbI COXpaHeHUs1. MexaHn4ecKkue
KOJIeOaHUs ¥ BOJIHBI"




BJICKTpOMaFHI/ITHOC II0JIC.

bu6mmorexa [{OK

56
DJIEKTPOMArHUTHHIE BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH
VYpoxk-koHpepenuus "llkana
53 AJIEKTPOMATrHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb30BaHKEe 37EKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJII COTOBOM cBsI3H"
Vpok-uccnenosanue "M3ydueHue
P N Y bubmuoreka [JOK
59 CBOICTB AJIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2céc
MTOMOIIHI0 MOOWIJIBHOTO TellehoHa
Pemenue 3agad Ha onpeneneHre
60 YaCTOTHI ¥ IJTUHBI DJIEKTPOMArHUTHOU
BOJIHBI
DJaeKTpOMarHuTHas IpUpoIa CBETa.
P pup . bu6nmmoreka [JOK
61 CxopocTb cBeTa. BonHOBEIE CBOMCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Uctounuku ceera. [Ipsmonnnerinoe
62 acCMpOCTPaHEHHUE CBETA. 3aTMEHUS bubmorexa HOK
pactipoctp ' https://m.edsoo.ru/ff0b3658
Connua u JlyHbt
3aKOH OTpakeHHUs CBETA. 3epKaja.
bubmuoreka [JOK
63 Pemenue 3a1au Ha mpuMEHEHUE
https://m.edsoo.ru/ff0b38c4
3aKOHa OTPaKeHUS CBETa
64 [Tpenomiienue cBeta. 3aKoH bubnuoreka [IOK
MpEJIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.
bu6mmoreka [IOK
65 Hcnonp3oBaHre MOJHOTO BHYTPEHHETO
https://m.edsoo.ru/ff0b3cS5c
OTPa)KEHHUS B ONTHYECKUX CBETOBOJIAX
66 Jlaboparopnas padora "MccnenoBanue




3aBUCUMOCTH yTJia IMPCIOMIICHUA

CBCTOBOI'O JIy4da OT yIJla MaJICHUA Ha

rpa"uile "Bo3ayx-cTexiao""

Ypok-koH(pepenmus "Mcnonb30Banne

67 MOJTHOTO BHYTPEHHETO OTPaKEHHUSI:
CBETOBO/Ibl, ONITUKOBOJIOKOHHASI CBSI3b"
bubmmoreka [JOK
68 JIunzel. OnTHdecKkas cuja JIMH3BI
https://m.edsoo.ru/ff0b3f2¢
bu6mmorexa [{OK
69 [TocTpoenue n300pakeHuit B TMH3AX
P p https://m.edsoo.ru/ff0b444a
JlaboparopHas padora "OnpeneieHue
70 box I<:Hor§ aCSTOXHI/IH " OIEITquCKoﬁ bubmorexa HOK
Y p . " https://m.edsoo.ru/ff0b4206
CHJIBI COOHMPAIOIIIEH JTUH3BI
71 Ypok-koH(pepenus "OnTuieckue bubnmnorexa [JOK
JTUH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0c0a7e
72 ['ma3 kak onTHYeckas cuctema. 3peHue brbmmorexa [TOK
P https://m.edsoo.ru/ff0b4684
7 Vpoxk-koupepennus "Jleh ekt
3penus. Kak coxpanuts 3penue”
Paznoxxenne 6em0ro cBeTa B CIEKTP.
74 OnbiTel HetoToHA. CrioxkeHnne bubmuoreka [JOK
CIIEKTpalbHBIX IIBETOB. [{ucnepcus https://m.edsoo.ru/ff0c0f4c
CBETa
JlaGopatopHnas padora "OnbIThl IO
pasyoKeHuIo 0e10ro cBeTa B CIEeKTp U
Bbubnuoreka [JOK
75 BOCIIPHUATHIO LIBETA IIPEAMETOB IPU UX

HaOJIIOJICHUU Yepe3 1IBETOBBIC
¢unbTpH"

https://m.edsoo.ru/ff0c0e2a




VYpok-npaktukyM "BoaHoBbIe

76 CBONCTBA CBETA: AUCHEPCHUS,
uHTEeppepeHrs U Tudpakaus’
77 OmwiTel Pe3epdopaa u mmanerapuas bubnmnorexa [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynater bopa. Monens aroma bopa
Hcnyckanue u morjiomieHue cBeTa
79 aTOI\ZOM KBantsl. JInnenuateie bubmorexa HOK
' ’ https://m.edsoo.ru/ff0c144¢
CIIEKTPbI
20 VYpoxk-npaktukym "Habmonenue bubnmnorexa [JOK
CIIEKTPOB UCITyCKaHHS" https://m.edsoo.ru/ff0c1550
81 PanroakTUBHOCTH U €€ BUJIBI bubmorexa HOK
. A https://m.edsoo.ru/ff0c1672
%) Crpoenue atomHOro sijipa. Hykinonnas bubnmnorexa [JOK
MOJIeb https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE IPEBpALICHUS. bubanorexa [JOK
H30T0mE! https://m.edsoo.ru/ff0clal4
Pemenwe 3agau mo Teme: Bbubnuorexa [JOK
84 " n
PannoakTuBHBIE IPEBPALLICHUS https://m.edsoo.ru/ff0c1b4da
85 [Tepuon nomypacnana
Ypok-koHbepenuus "PanroakTUBHBIC
86 1/131; quw([p BII)T If one MI; WIIMHE bubmmorexa [TOK
M " PHPOJIE, MEAMIHHE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SlnepHble peakiyu. 3aKOHbI
87 ccf[x paHeHEH 3aH51 OBOT'0 U MacCOBOTO bubmorexa [IOK
P DA https://m.edsoo.ru/ff0c1c58
YHUCEN
28 DHeprusi CBA3U aTOMHBIX siiep. CBs3b bubanorexa HOK

MAacCCBI 1 DHEPIruun

https://m.edsoo.ru/ff0c1d7a




89

Pewenue 3anay no teme "Snepusie
peakuun"

90

Peakuyu cuHTe3a U AeneHus saep.
Hcrounnku 3neprun ConHia 1 3BE311

bubmuoreka [JOK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koHpepenuus "SAnepHas
sHepreTuka. JlencTeus
paZOaKTUBHBIX U3JTyYEHHUM Ha )KHUBbBIE
OpraHu3mbl"

92

[ToaroroBka Kk KOHTPOJBHOM paboTe Mo
TeMe "DJIEKTPOMAarHUTHOE TOJIE.
DNeKTpOMarHUTHbIE BOJIHBI.
KBaHTOBEIE siBICHUA"

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c223e

93

KonTponbhas paboTa o reme
"DJIeKTPOMarHuTHOE TOJIE.
DNeKTpOMarHUTHbIE BOJIHBI.
KBaHTOBEIE siBICHUA"

94

[ToBTOpenue, 06o0ImIEeHNE.
JlaGopaTopHbie pabOTHI 1O KypCy
"B3aumonetictue Ten"

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6o0mmenue. Pemenne
pacyeTHBIX ¥ KaYeCTBEHHBIX 3a/1a4 TI0
teme "TerutoBbie mporecch”

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

96

[ToBTOpenue, o6o6menue. Pemenue
pacUeTHBIX M KaUeCTBEHHBIX 3a7a4 0
teme "KIIJ] TermioBeIx ABUraTeach"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, o600meHNe. Permenue
pPacUeTHBIX U KaUeCTBEHHBIX 3aja4 10
teme "KIIJI anexTpoycraHOBOK"

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c2b30




[ToBTOpenue, 06o0ImIEeHNE.

bu6mmorexa [{OK
78 'J'1a60p ATOPHBIC paG()':[BI HoKypey ! 1 https://m.edsoo.ru/ff0c2¢52
CBeTOBLIE SIBIICHUS
[ToBTOpenue, o606menue. Padora c
" bubmuorexa [JOK
99 TEKCTAMH 110 TeMe "3aKOHBI 1
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUS B MEXaHUKE
[ToBTOpenue, o600meHne. Pabora ¢
100 texctamu 110 Teme "Konebanus u 1 bubnmnorera [TOK
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, o6ob6menue. Padora ¢
" bubmuoreka [JOK
101 TexcTtamu 110 Teme "CBeTOBEIE 1
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, o600meHune. Pabota ¢
102 TexcTamu 1o Teme "KBaHnTtoBas u 1
saaepHas Gpusnka'
OBILIEE KOJIMYECTBO YACOB I10 102 27

[NPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

e  ®dusuka: 7-i kmacc: 0a30BbI ypoBeHb: yueOHUK [leppikun .M., Banos A.U., 3-e
u3JlaHue, nepepaboranHoe , AkunoHepHoe oodmectso «M3narensctBo «IIpocBemenuey;

e @wusuka: 8-if kiacc: 6a30BbIi ypoBeHb: yueOHUK [leprikun U. M., Banos A. U., 3-e
u3aHue, nepepadboranHoe, AxkuuonepHoe oomectBo «M3narensctBo «IIpocBemenuey;

e  ®duzuka: 9-i knacc: 6a30BbIi ypoBeHb: yueOHuUK [lepoimkun . M., I'ytauk E. M.,
NBanoB A. 1., [lerpoBa M. A., 3-¢ uznanue, nepepaboTaHHoe, AKIIMOHEPHOE OOIIECTBO
«3narensctBo «IIpocsemienue»"

METOAUYECKHUE MATEPHUAJIbBI IS YYUTEJA

Amnrepep O. Texauka ¢puzndeckoro 3xcrnepumenta M. 1962

OmnbIThl B foManiHe aboparopun. bubnmoreuka "Ksant" Brin 4.

lanenepmreitn JI.4., Xnepnukos [1.I1. JlabopaTopus roHoro ¢usmka. 1961

Maiiep B.B. [IpocTsie onbIThI € yiabTpa3BykoM. 1978

Maiiep B.B., Maiiep P.B. DnexrpudectBo: yueOHbIE SKCIIEPUMEHTAILHbBIE
nokasareiascTBa. M. 2006

[yTtos B.W. u np. DxcriepumeHT B puznke. OU3HUECKUN PAKTUKYM.

BypoB B.A. u np. JleMOHCTpaliMOHHBIE OMBITHI IO (GU3KKE. 6-7 KIacChl

Bypos B.A. u 1p. ®poHTansHbIe SKCIIEPUMEHTAIBHBIE 3a1aHusI 110 (hU3HKe. 6-7 KIacChl
®dpoHTanbHbIe 1a00opaTopHbIe 3aHATH 10 (pu3MKe B cpeaHei mkoie. bypos B.A. u ap.
[Tox pen. A.A. Ilokposckoro M. 1974

I'opes JI.A. 3anuMaTenbHbIE ONBITHI IO (PU3UKE

KoBrynosuu M.I". Jlomannuii skciepumenT o ¢usuke. 7-11 xnaccbl

b. Jonat ®usuka B urpax

JIeMOHCTpaIMOHHBIN YKCIIEPUMEHT 110 PU3UKe B cTapmux kinaccax. Yacte 1. Yactp 2
XopomaBuH C.A. JIeMOHCTpalIMOHHBIN KCTIEPUMEHT 10 (uzuke. OnTuka. AToMHas
¢u3rKa (CChIIKa Ha 3JIEKTPOHHYIO KHUTY)

EnbrioB A.B. ®ponTansabie 1a00paTopHbIe paboThl 10 Gusnke. 11 kmacc

CrenanoB C.B., Cmupnos C.A. JIabopaTopHslii pakTukyM 1o gusuke. M. 2010
®uznueckuil 3kcnepuMeHT B mkose. M. 1975

[[Taxmaes H. M., H. W. I1aBnos, B. U. Teimyk. ®u3nueckuii 5KCOIEPUMEHT B CPEIHEI
mikone: KoneGanus u Boiasl. KBantoBas ¢pusuka / H. M. [llaxmaeB,—M.:
[Ipoceemenue, 1991.

e KosryHnoBud M. I'. - Jlomamrnaumii sxkcnepumeHT o ¢pusuke. 7-11 kmaccer (bubnmoreka
yuutens ¢pusukn) - 2007

bpaBepman O.M. Beuepa no ¢pusuke B cpeaneit mkose. M. [Ipocsemnienue, 1969
Koran b.1O. PazmeprocTs ¢pusznueckoii Benuuuubl. M. 1968

Jlanuna W.51. 100 urp no ¢pusuke. M. 1995

Jlanuna U1.51. BaeknaccHas pabora o ¢pusuke. M. 1977

JlepmanToB B.B. Metonuka ¢usuku. M. 1935

Mynrtanosckuii B.B. ®uznueckne B3auMOAEHCTBUS U KAPTUHA MUPA B IIKOJIBHOM
Kypce dusuku. M. 1977

e Meroandeckuii cipaBOYHUK yunutens ¢pusuku. M. 2003



Hecrangaptasie ypoku ¢usuku. Coct. C.B. Bopoposa. Boxrorpan, 2000

OpexoB B.II., YcoBa A.B. Metonuka npenogaBanust puzuxu. M. 1980

OpexoB B.II. - Kone6anus u BoiHbI B Kypce GU3UKU cpeiHeit mKosl - 1977
Ceprees A.B. HaGmrogeHus ydamuxcst Ipyu u3ydeHur (U3UKA Ha TIEPBOM CTyTIIEHU
o0yuenus. K. 1987

IllaTanos B.®. ®usuka Ha BCro xu3Hs. M.-Cro, 2003

Kawmernkwmii C.E., Opexo B.I1. MeTonuka pemenus 3aaa4 1mo ¢Gu3MKe B CPEAHEH MIKOJIE.
M. 1971

Cemxke A.W. - Hecranmapthasie 3aauu o gusuke (B momomnts yuurento) - 2007
benonunenkuii C.H. - Onumnuansele 3a1a4u 10 GU3MKE IS YUAIIUXCS TEeCATHIX
KjaccoB - 2013

KemOposckuit-IlogroroBurenpHple 3agaund K _onaumnuanaM mo_¢usuke 1984

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Poccuiickoe oOpazoBanue. @enepanbHblii moprtan http://www.edu.ru/

MunuctepcTBo 00pazoBanus 1 Hayku Poccuiickoit denepannu. enepaabHOE areHTCTBO
o oOpa3oBanuo. http:// www.ed.gov.ru/

Bce o6pazoBanue. Karanor ceputok http://catalog.alledu.ru/

B nomoms yunremo. @eneparus nuatepHeT-oopasosanus http://som.fio.ru/
Poccuiickuit o6pa3zoBarenbHbIi nopran. Katanor cripaBoyHO-MH()OPMAIIHOHHBIX
HUCTOYHHUKOB

http://www.school.edu.ru/

Yuutens.py — @enepanus nuaTepHeT-o0pazoBanus http://teacher.fio.ru/
OO01ecTBEHHBIN PEUTHHT 00pa30BaTEIBHBIX JIEKTPOHHBIX pecypcoB http://rating.fio.ru/
HuTepHeT-pecypchl 10 00yJaromum mporpaMmam J(ucTaHnnoHHOe 00ydeHHE — TPOSKT
«OTKpBITBIN KOJIEX» http://www.college.ru/

[TopTan unpopmanronHoi noaaepxku EI'D http://ege.edu.ru

Bcepoccuiickuii aBryctoBckuii neacoset http://pedsovet.alledu.ru/

O6pazoBarenbHbiil cepBep «l1Ikomsl B UnTepHeT http://schools.techno.ru/

Bce o6pazosanue MuTepnera http://all.edu.ru/

EcrecTtBenHO-Hay4HBIN 00pa3oBaTenbHbIN mopTai http:/ www.en.edu.ru/

YenssOMHCKUI WHCTUTYT MOBBIMICHHUS KBATHM(HKAIIMN ITEJAarOTUIECKUX KaIpOB
http://www.idppo.uu.ru

MunuctepcTBo 00pazoBanus 1 Hayku YensOuHckoit oonactu http://www.ed.gov.ru/

Karajaorn

OnexkTpoHHble OecruiaTHble 61MOanoTeku http://allbest.ru/mat.htm
EcrecTBeHHO-Hay4YHBII 00pa3oBaTebHBIN MOPTa (Yy4eOHUKH, TECTHI, OJMMITHAIBI,
KOHTpousbHbIE) http://en.edu.ru/db/

DnexTpoHHas OMbIMOTEeKa cTaTel o oopazoBanuio http://www.libnet.ru/education/lib/
OnextponHas Oubnnoreka «Hayka u Texuuka» http://n-t.org/

MeToauueckue MaTepHuaJibl

CaiiT g yuammxcst 1 npenojasarenei puszuku. Ha caiite pasmenieHsl y4eOHUKH
¢umsuku 1151 7, 8 1 9 Ki1accoB, COOPHUKY BOIIPOCOB U 33/]1a4, TECThI, OMHCAHUS
7a00paTOPHBIX pabOT. YUHTENs 3/1eCh HAlAyT 0030pbI Y4eOHOH INTepaTyphl,
TEeMaTHYECKHE U NTOYPOYHbIE TUIaHBI, METOANYECKUE pa3paboTku. Mimeercs Takxke
JUCKYCCUOHHBIN Ki1yO http://www.fizika.ru/




Metoauka ¢puzuku http://metodist.il.ru/

Kawmmyc http://www.phys-campus.bspu.secna.ru/

O6pa3zoBaTenpHBIN TopTal (MMeeTcs pazaen «MudopmarmoHHbIe TEXHOIOTUH B TITKOJIE) )
http://www.uroki.ru/

JlaGopatopust o0yueHHs (PU3KMKE U aCTPOHOMUHU - BEAyIIast J1abopaTopusi CTpaHbl 110
pa3paboTKe AMIAKTHKA U METOAMKH OOyYEHUs 3TUM MpeIMeTaM B cpeaHel mkoe. Muer
00CYXIeHUSI OCHOBHBIX JJOKYMEHTOB, PETJIAMEHTUPYIONMNX (GU3HUECKOEe 00pa3oBaHUE.
Bce oHM B MOJTHOM BapHaHTE PacIoOIOKEHBI HA ITUX CTpaHUIA. MOXKHO IPUHATH
ydacTHe B 00CykneHuu. http://physics.ioso.iip.net/

Hcnonb3oBanre HHPOPMAITMOHHBIX TEXHOJIOTHH B MpenogaBaHuu Gpusuku. Marepuansl
(B TOM uncne Buaeo3amnucu) cemuHapa B PAO no npobieme ucnonb30BaHus
MH(OPMALIMOHHBIX TEXHOJOTUH B mpenonaBanuu pu3uku. COaep>KUT Kak o01ue
JOKJIa/IbI, TaK ¥ JOKJIAJbI O KOHKPETHBIX POTpaMMax U MHTEPHET-PECcypcax.
http://ioso.ru/ts/archive/physic.htm

Jlaboparopus oOydenus ¢pusuke u actpoaomuu (JIOuA NOCO PAO) . Matepuansi o
CTaHJapTaM U YYeOHHKaM JIsl OCHOBHOM U TIOJTHOM CPEIHEH HIKOJIbI.
http://physics.ioso.iip.net/index.htm

BupTtyanbHelii MeToANYECKHA KaOMHET yUuTeNs GU3NKHA U aCTPOHOMHHU
http://www.gomulina.orc.ru

Caiit kadeaps! MmeToauku npenoaaBanus ¢uzuku MITY http://www.mpf.da.ru/

OmnbIT padoThI

Bbank nenarorudeckoro ombita http://www-windows-
1251.edu.yar.ru/russian/pedbank/sor_uch/phys/turina/index.html

®wusuk npencrasiseT http://www.phizik.cjb.net/

BupTyanbsHble HIMaprajaku

Henaem ypoku BMecte! http://www.otbet.ru/

ABTOMAaTH3UPOBaHHBIN B3aUMHBII IEPEBO/] Pa3HOOOPA3HBIX (PU3UUECKHUX CITUHUIL
nu3Mepenus http://www.ru.convert-me.com/ru/

Ilepunonnyeckue uznanus B Unrepuer

http://archive.1september.ru/mat/

http://www.poisknews.ru/

Caiit Yuutenbckoii razertsl http://www.ug.ru/
http://www.informika.ru/text/magaz/pedagog/title.html
http://www.aboutstudy.ru/magazine2.shtml

DOnexTpoHHBIN xypHan «Bomnpocs HTepHeT-00pa3oBanus» http://center.fio.ru/vio
Hayuno-Meroanueckuii xypHain «Meroaucm»
http://www.physfac.bspu.secna.ru/Metodist/

Caiit «Bectei» http://www.vesti.ru/fotovideo.html

Karanor Bcex mybnukanuii B xxypHane "Ksant" 3a 30 net: 1970 — 1999
http://www.nsu.ru/materials/ssl/text/quantum/182.html

Kypnan Komnbrorep B mkose http:// www.osp.ru/school

Kusas ¢uzuka http://www.int-edu.ru/soft/fiz.html

PasHoe

®dwusnka B anumanusx. Ha caiite pa3menieHsl MyJIbTHKH ¢ (PU3UIECKUMU MPOLIECCAMH U
JIaHBI TeopeTHYecKre 00bsicHeHUs. OYeHb ITOKa3aTeIbHO U MOYYHUTENbHO. ECTh MaTepuan
10 MEXaHHKe, ONTHKE, BOJTHAM M TepMoanHaMmuKe. http://physics.nad.ru/physics.htm
Hudpaxius CaldT ¢ MHTepaKTUBHBIME MojessMu http:// www.kg.ru/diffraction/
[Iporpammuoe obecnieuenue no ¢usuke B http://physika.narod.ru/




WNuctpymenTanbHas nporpaMmMHas cuctema "CbOPKA" nns uzydenus
3aKOHOB MTOCTOSTHHOTO TOKA B CPEIHEH IIKOJIE
http://shadrinsk.zaural.ru/~sda/projectl/index.html

METOJIMYECKOE OFBbEJIMHEHUE YUUTEJEN ®U3UKH,
ACTPOHOMUNUN UECTECTBO3HAHWMSA rumuaazuu Nel567 r. MockBbI
http://schools.techno.ru/sch1567/metodob/

[Tporpamma no pusnke « AGUTYpUCHT»
http://www.karelia.ru/psu/Chairs/KOF/abitur/index.htm

JlucranuunonHas ¢pusndeckas mkosna http://school.komi.com/

Ypoku pusuku

KomnbroTepHast noaaep:xka ypokos pusuku. Meronnka npoBeieHUs
YPOKOB (DM3HUKH CKOMITBIOTEPHOM MOIIEPIKKOM http://tco-physics.narod.ru/
Poccuiickuit ['ocy1apcTBEHHBIN YHUBEPCUTET MHHOBALIMOHHBIX
TEXHOJIOTHI UIpeAnpUHUMATENbCTBA. CeBEpHBIN (rnalt.
JucrannronHoe ooyuenue. MHTepakTUBHBIE YPOKU (PU3UKU
http://domino.novsu.ac.ru/

VYpok no teme «Pemienue 3anau. OTHOCUTENBHOCTD ABHKCHHS»
http://ivsu.ivanovo.ac.ru/alumni/grgr/index.htm

Kabunet ¢pusuku_http://edu.delfa.net:8101




